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EXECUTIVE SUMMARY

This Operable Unit (OU) 4 Interim Offshore Monitoring Plan (IOMP), Revision 1 provides the basis and
method for conducting interim monitoring for OU4 at Portsmouth Naval Shipyard (PNS), Kittery, Maine,
subsequent to Round 10 until a final remedy is implemented for OU4. This plan incorporates
modifications to the program as recommended in the Rounds 1 through 10 Interim Offshore Monitoring
Program Report (Tt, February 2010). Tetra Tech (Tt) prepared this OU4 IOMP for the United States
Department of Navy, Naval Faciliies Engineering Command (NAVFAC) Mid-Atlantic under the
Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number N62470-08-D-1001,
Contract Task Order (CTO) WE29. This OU4 IOMP follows the format of the Uniform Federal Policy
(UFP) for Quality Assurance Project Plans (QAPPs) (U.S. EPA, March 2005), and will be used during
interim monitoring activities at OU4. 0OU4 is currently in the Feasibility Study (FS) stage of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) process, and a

final remedy has yet to be implemented. The remedy is scheduled to be in place by 2014.

OU4 includes areas offshore of PNS that potentially were impacted by PNS onshore Installation
Restoration (IR) program sites. OU4 consists of Site 5, Former Industrial Waste Outfalls, and six offshore
areas referred to as Areas of Concern (AOCs). Monitoring Stations (MS) were selected within OU4 to

provide spatial coverage of the offshore AOCs.

The Navy, as lead agency, in consultation with U.S. EPA as a support agency, determined that interim
monitoring was warranted for OU4. Per the Interim Record of Decision (ROD) (Navy, May 1999), the
Navy is conducting monitoring in the offshore area of PNS until the FS is prepared and the final remedy
has been implemented. Environmental media is being monitored to determine whether over the course of
interim monitoring current and future concentrations of chemicals of concern in the offshore areas
identified herein are at acceptable levels. In addition, interim monitoring is being used to meet the
following objectives: (1) provide information on the current condition of the offshore areas; (2) provide
information to support the identification and selection of any removal action, any additional interim action,
or a final remedy; (3) be consistent with any final remedial action; and (4) provide a basis for any

monitoring that may be incorporated as part of the final remedy.

Revision 0 of the IOMP (Tt, October 1999) was prepared as required by the Interim ROD to present the
monitoring program for the interim action. Ten rounds of sampling have been conducted at OU4 from
September 1999 to April 2010, as per the Revision 0 of the IOMP with modifications based on evaluation
of the results of the monitoring. Modifications since initiation of the interim monitoring, including
elimination of biota sampling, reduction of analytes, and reduction and changes in sampling locations, are

summarized in Appendix D.
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Modifications outlined in Revision 1 of the IOMP, to be implemented in Round 11, were made based on
the evaluation of results from the 10 rounds of sampling and the recommendations in the Rounds 1
through 10 Interim Offshore Monitoring Program Report (Tt, February 2010). The recommendations in

the Rounds 1 through 10 Report are also summarized in Appendix D.
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AOC Area of Concern
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DFTPP decafluorotriphenyl phosphine

DoD Department of Defense
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IR Installation Restoration

IS Internal Standard

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

LOD Limit of Detection

LOQ Limit of Quantitation

MDL Method Detection Limit

MEDEP Maine Department of Environmental Protection
MPC Measurement Performance Criterion

MS Monitoring Station

MS/MSD matrix spike/matrix spike duplicate

NAD North American Datum

NAVFAC Naval Facilities Engineering Command

NFESC Naval Facilities Engineering Service Center
NIRIS Naval Installation Restoration Information Solution
NOAA National Oceanic and Atmospheric Administration
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041008/P (WS #1)

CTO WE29



Project-Specific SAP

Site Name/Project Name: OU4 Interim Offshore Monitoring
Site Location: Portsmouth Naval Shipyard, Kittery, Maine

PCDD
PCDF
PF
PFK
PM
PNS
POC
PPE
PSL
PT
PWD
QA
QAM
QAMS
QAPP
Qc
QL
QsM
%R
RAB
RCRA
RF
RFI
RI
ROD
RPD
RSD
RSL
RT
RPM
SAP
SDG
SHSC
SIM
SMP
SOP
SPcC

041008/P (WS #1)

polychlorinated dibenzodioxin
polychlorinated dibenzofuran
project file

perfluorokerosene

Project Manager

Portsmouth Naval Shipyard
Point of contact

Personal protective equipment
Project Screening Level
Proficiency Testing

Public Works Department
quality assurance

Quality Assurance Manager
Quality Assurance Management Staff
Quality Assurance Project Plan
Quality Control

Quatitation Limit

Quality Systems Manual
percent recovery

Restoration Advisory Board
Resource Conservation and Recovery Act
Response Factor

RCRA Facility Investigation
Remedial Investigation

Record of Decision

relative percent difference
relative standard deviation
Regional screening level
Retention Time

Remedial Project Manager
Sampling and Analysis Plan
Sample Delivery Group

Site Health and Safety Coordinator
Selective lon Monitoring

Site Management Plan
Standard Operating Procedure

System Performance Check Compound

10

Title: Interim Offshore Monitoring Plan for Operable Unit 4
Revision Number: 1
Revision Date: November 2010

CTO WE29



Project-Specific SAP

Site Name/Project Name: OU4 Interim Offshore Monitoring
Site Location: Portsmouth Naval Shipyard, Kittery, Maine

SSO
SQL
TAL
TBD
TCDD
TCL
TEF
TEQ
Tt
UFP
U.S. EPA
VOA
WHO

041008/P (WS #1)

Site Safety Officer

Structured Query Language
Target Analyte List

To be determined
2,3,7,8-tetrachlorodibenzo-p-dioxin
Target Compound List

Toxicity Equivalency Factor
Toxicity Equivalency Quotient
Tetra Tech, Inc.

Uniform Federal Policy

Title: Interim Offshore Monitoring Plan for Operable Unit 4
Revision Number: 1
Revision Date: November 2010

United States Environmental Protection Agency

volatile organic analyte
World Health Organization

11

CTO WE29



Project-Specific SAP
Site Name/Project Name: OU4 Interim Offshore Monitoring
Site Location: Portsmouth Naval Shipyard, Kittery, Maine

Title: Interim Offshore Monitoring Plan for Operable Unit 4
Revision Number: 1
Revision Date: November 2010

SAP Worksheet #2 -- SAP Identifying Information
(UEP-QAPP Manual Section 2.2.4)

Site Name/Number:
Ou:

Contractor Name:
Contract Number:

ou4

4

Tt
N62470-08-D-1001

Contract Title: CLEAN
Work Assignment Number:  CTO WE29

1. This OU4 SAP was prepared per the guidelines of the United States Environmental Protection
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A. Project Management
Documentation
1 Title and Approval Page Not Applicable
2 Table of Contents Not Applicable
SAP Identifying Information
3 Distribution List Not Applicable
4 Project Personnel Sign-Off Sheet Not Applicable
Project Organization
5 Project Organizational Chart Not Applicable
6 Communication Pathways Not Applicable
7 Personnel Responsibilities and Qualifications | Not Applicable
Table
8 Special Personnel Training Requirements Table | Not Applicable
Project Planning/ Problem Definition
9 Project Planning Session Documentation | Not Applicable
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10 Problem  Definition, Site  History, and | Not Applicable
Background.
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12 Measurement Performance Criteria Table Not Applicable
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24 Analytical Instrument Calibration Table Not Applicable
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32 Assessment Findings and Corrective Action | Not Applicable
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MEDEP RPM ! Manager
Iver McLeod  F--------- ! Matt Thyng
207-787-8010 207-438-6618
Tt Facility Tt QAM
MztttHSil}fis __________ Coordinator | ____________________._ Tom Johnston
412-921-8912 Deborah Cohen 412-921-8615
412-921-7118
Tt PM
Daniel Witt
412-921-8259
Other Tt Personnel
Tt FOL Tt Task Manager :
TBD :
Tt Project Chemist
Matt Kraus
Aqua Survey, 412-921-8729
Inc.
PM
Tom Dolce Katahdin Analytical Services, Inc.
908-788-8700 PM
Kelly Perkins
—— Line of authority 207-874-2400

------ Line of communication

All contact with Tt personnel and subcontractors by non-field personnel should be through Linda Cole.
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Site Name/Project Name: OU4 Interim Offshore Monitoring
Site Location: Portsmouth Naval Shipyard, Kittery, Maine

SAP Worksheet #6 -- Communication Pathways

(UEP-QAPP Manual Section 2.4.2)

Title: Interim Offshore Monitoring Plan for Operable Unit 4

Revision Number: 1
Revision Date: November 2010

Communication Driver

Responsible Affiliation

Name

Phone
Number

Procedure

SAP amendments

Tt PM
NAVFAC RPM

Daniel Witt
Linda Cole

412-921-8259
757-341-2011

The Tt PM will send the NAVFAC
RPM a concurrence letter within 7
days of realizing an amendment is
needed. The NAVFAC RPM will sign
the letter within 5 days of receipt.

Schedule changes

Tt PM

Daniel Witt

412-921-8259

The Tt PM will send NAVFAC a
schedule concurrence letter within 7
days of realizing a schedule impact or
prior to the first affected deliverable
date.

Field issues that require changes in scope
or implementation of field work

Tt FOL

Tt PM

NAVFAC RPM

TBD

Daniel Witt

Linda Cole

TBD

412-921-8259

757-444-0806

The Tt FOL will inform the Tt PM
verbally the day the issue is realized.
Tt PM informs the NAVFAC RPM of
the issue verbally within 1 day of the
FOL'’s notification. Tt PM also sends a
concurrence letter to the NAVFAC
RPM within 7 days if project scope is
affected. The NAVFAC RPM will sign
the letter within 5 days of receipt.
Document changes on a Field Task
Modification Request (FTMR) form.
Place the form in the project file, with
signatures as determined by the Tt
PM.
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Site Name/Project Name: OU4 Interim Offshore Monitoring
Site Location: Portsmouth Naval Shipyard, Kittery, Maine

Title: Interim Offshore Monitoring Plan for Operable Unit 4

Revision Number: 1
Revision Date: November 2010

Communication Driver Responsible Affiliation Name NPhone Procedure
umber

Tt FOL/Site Safety Officer | TBD TBD On the day the problem is identified,
. (SSO) the Tt FOL, Tt SSO, or Tt QAM will
Stop work recommendations, for example, inf Tt PM ball dd ¢
to protect workers from unsafe . . inform verbally and documents
- o Daniel Witt 412-921-8259 | problem on an FTMR. On the same
conditions/situations or to prevent a | TtPM f th ification f he Tt FOL
degradation in quality of work day of the n_ot|_|cat|on rom the Tt FOL,
the Tt PM will inform the NAVFAC and

Tt QAM Tom Johnston 412-921-8615 | |nstallation RPMs via e-mail.

When issue is related to chemical

Laboratory PM Kelly Perkins 207-874-2400 | data, the Laboratory PM will notify the
Field or laboratory data issues Tt Project Chemist verbally within 2
days of identification of problem. The
Tt Project Chemist Matt Kraus 412-921-8729 | Project Chemist will notify the Tt PM
verbally within 1 day.
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Project-Specific SAP
Site Name/Project Name: OU4 Interim Offshore Monitoring
Site Location: Portsmouth Naval Shipyard, Kittery, Maine

SAP Worksheet #7 — Personnel Responsibilities and Qualifications Table
(UEP-QAPP Manual Section 2.4.3)

Title: Interim Offshore Monitoring Plan for Operable Unit 4
Revision Number: 1
Revision Date: November 2010

: Organizational o
Name Title/Role %ffiliation Responsibilities
Linda Cole RPM/Manages project NAVFAC Mid-Atlantic eO\;/aelzsaeiie;sn project implementation, including scoping, data review, and
lver McLeod RPM/Manages Proiect MEDEP Participates in scoping, data review and evaluation, and approves the
9 ) SAP preparation.
PWD Maine IR Program Oversees site activities, participates in scoping, data review, and
Matthew Thyng Manager/Manages daily site PNS evaluation, and reviews the SAP.
activities related to this project
Matthew Audet RPM/Manaaes proiect U.S. EPA Region 1 Participates in scoping, data review and evaluation, and SAP
9es proj e 9 preparation.
Facility Coordinator/Manages Oversees and manages Tt responsibilities associated with the shipyard.
Deborah Cohen S Tt
Tt work pertaining to PNS
] ] PM/Manages project on a daily Oversees project, financial, schedule, and technical day-to-day
Daniel Witt basis Tt management of the project.
TBD FOL/Manages field operations Tt Supervises, coordinates, and performs field sampling activities.
SSO/Oversees site activities to Responsible for on-site project specific health and safety training and
TBD ensure that safety Tt monitoring site conditions. Details of these responsibilities are
requirements are met presented in the HASP.
QAM/Oversees program and Ensures quality aspects of the CLEAN program are implemented,
Tom Johnston project QA activities Tt documented, and maintained.
Manages data validation activities within Tt, including:
_— e Ensuring QA of data validation deliverables.
Joseph Samchuck DVM/Overs;:?iiigztsa validation Tt e Providing technical advice on data usability.
e Coordinating and maintaining data validation review schedule.
Matt Soltis HSM/Oversees health and Tt Oversees Tt CLEAN Health and Safety Program.
safety activities
Project Chemist/Oversees Participates in project scoping, prepares laboratory scopes of work, and
Matthew Kraus review of data quality and Tt coordinates laboratory-related functions with laboratory. Oversees data
coordinates with the laboratory quality reviews and QA of data validation deliverables.
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Site Name/Project Name: OU4 Interim Offshore Monitoring Revision Number: 1
Site Location: Portsmouth Naval Shipyard, Kittery, Maine Revision Date: November 2010
. Organizational e
Name Title/Role 9 Responsibilities

Affiliation

Coordinates analyses with laboratory chemists, ensures that the scope
Katahdin Analytical Inc. of work is followed, provides QA of data packages, and communicates
with Tt project staff.

Laboratory PM/Manages

Kelly Perkins project
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SAP Worksheet #8 -- Special Personnel Training Requirements Table
(UEP-QAPP Manual Section 2.4.4)

All field personnel will have appropriate training to conduct the field activities to which they are assigned. Additionally, each site worker performing
sampling of hazardous materials will be required to have completed a 40-hour course (and annual 8-hour refresher) in health and safety training
as described under Occupational Safety and Health Administration (OSHA) 29 Code of Federal Regulations (CFR) 1910.120(b)(4). Safety
requirements are addressed in greater detail in the Tt site-specific HASP.

Katahdin Analytical Services, Inc., the selected analytical laboratory, and SGS North America Inc., a laboratory subcontracted by Katahdin, are
both accredited under the Department of Defense (DoD) Environmental Laboratory Accreditation Program (ELAP). DoD ELAP Certifications for
Katahdin and SGS are included in Appendix C.
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SAP Worksheet #9 -- Project Scoping Session Participants Sheet
(UFP-QAPP Manual Section 2.5.1)

Project Name: PNS OU4 | Site Name: OU4
Interim Offshore Monitoring
Site Location: PNS, Kittery, Maine
PM: Daniel Witt

Date of Session: November 17, 2009
Scoping Session Purpose: Tt internal discussion to determine draft data quality objectives (DQOs).

Name Title Affiliation Phone # E-Mail Address Project Role

Aaron Bernhardt E.COIOQIC&“ Tt (412) 921-8433 | aaron.bernhardt@tetratech.com Ecological risk
Risk Assessor assessment

Debbie Cohen, | Process Tt (412) 921-8729 | debbie.cohen@tetratech.com PNS Facility Coordinator
P.E. Engineer
Martha Gray Eg\é::]oeneTental Tt (412) 921-8194 | martha.gray@tetratech.com Task Manager
Ronald Kotun, | Senior DQO Facilitator and Risk
PhD. Toxicologist Tt (412) 921-8291 ronald.kotun@tetratech.com AsSessor

. . PM/Civil N .
Daniel Witt, P.E. Engineer Tt (412) 921-8259 | daniel.witt@tetratech.com PM/Engineer

Comments/Decisions:

Draft SAP Worksheet #s 10 and 11 and SAP Figures 1 through 4 were reviewed. It was decided that the
sampling plan would follow the recommendations for future monitoring in the Rounds 1 through 10 Interim
Offshore Monitoring Program Report (Tt, February 2010). This report was draft at the time of this
meeting; however the project team (including the Navy, MEDEP, and U.S. EPA) were in agreement with
the recommendations of the draft report. Draft language for the problem statements and decision rules
were discussed. It was discussed that the purpose of collecting additional data would be to provide an

uninterrupted concentration record at the various monitoring stations until a remedy is chosen for OU4.

The pictorial conceptual site model (CSM) was discussed, and it was agreed that revisions would be
made to the CSM figure. It was decided that \Worksheet #'s 10 and 11 would be completed in addition to
a Power Point presentation of the DQOs to facilitate discussion of the DQOs. It was decided that
Worksheet #s 10 and 11 and the Power Point presentation would be sent to the Navy for review (on

December 8, 2009) prior to presenting the DQOs to the regulators.

Action ltems:

See Comments/Decisions above.
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Site Name/Project Name: OU4 Interim Offshore Monitoring
Site Location: Portsmouth Naval Shipyard, Kittery, Maine

Consensus Decisions:

See Comments/Decisions above.

Title: Interim Offshore Monitoring Plan for Operable Unit 4
Revision Number: 1
Revision Date: November 2010

Project Name:

OU4 Interim Offshore

Monitoring Plan Update
Projected Date(s) of Sampling: June 2011

Project Manager: Daniel Witt

Site Name: Operable Unit 4

Site Location: Sediment Monitoring Stations surrounding PNS

Date of Session: Conference call on March 23, 2010
Scoping Session Purpose: Discuss draft DQOs

. I . Project
Name Title Affiliation Phone # E-mail Address R(ile
Linda Cole Navy RPM x‘ﬁé‘c Mid- 757-218-8747 linda.cole@navy.mil RPM
Matt Audet U.S. EPA RPM U.S. EPA 617-918-1449 audet.matthew@epa.gov RPM
Iver McLeod MEDEP RPM MEDEP 207-287-8010 Iver.j.mcleod@maine.gov RPM
Debbie Cohen Tt Facility Coordinator Tt 412-921-7118 deborah.cohen@tetratech. | Facility
com Coordinator

Dan Witt Tt Project Manager Tt 412-921-8259 daniel.witt@tetratech.com PM

Comments/Decisions:

The project team reviewed the DQOs and information provided in draft versions of Worksheet #s 10 and
11 prepared to support the DQO discussion. There were no major concerns with the DQOs because the
sampling is a continuation of routine monitoring that has been ongoing for 10 rounds over 11 years. The
proposed sampling is in accordance with the recommendations of the Final Rounds 1 through 10 Interim
Offshore Monitoring Program Report of Operable Unit 4 (Tt, February 2010).

Monitoring offshore of OU2 during the remediation of OU2 was discussed. It was decided that the Interim
Offshore Monitoring Plan Update was not the appropriate document for any monitoring that might be

required during the remediation of OU2.

The Rounds 1 through 10 Interim Offshore Monitoring Program Report recommended discontinuing
sampling at five monitoring stations. It was discussed what vehicle would be used to document this
decision. The project team agreed to discuss this further as a later date. This decision will not affect the

Interim Offshore Monitoring Plan Update.
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Synchronization of the five-year review sampling among various OUs at PNS was also discussed. It was
agreed that the next sampling event for OU4 would be in spring 2011 and would occur at the same time

as the five-year review sampling for OU3.
Consensus Decisions:

The DQOs are acceptable.

The next sampling event for OU4 would support the PNS five-year review and would occur in spring

2011.
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SAP Worksheet #10 — Conceptual Site Model
(UFP-QAPP Manual Section 2.5.2)

This worksheet provides site information and a CSM for the OU4 Interim Offshore Monitoring Program.
Although there is currently an existing Interim Offshore Monitoring Plan for OU4 (Tt, October 1999), it has

been modified throughout the last 10 rounds of sampling.

10.1 SITE DESCRIPTION AND HISTORY

PNS is a military facility with restricted access. PNS spans all of Seavey Island and is situated in a tidal
estuary of the Piscataqua River, which forms a border between Maine and New Hampshire (see
Figure 1). PNS is located in the State of Maine about 1 mile north of Portsmouth, New Hampshire. The
location of PNS places it at the mouth of the Great Bay Estuary (commonly referred to as Portsmouth
Harbor). PNS is engaged in the conversion, overhaul, and repair of submarines for the Navy. PNS was
established as a government facility in 1800, and it served as a repair and building facility for ships during

the Civil War. PNS continues to service submarines as its primary military focus.

OU4 comprises areas offshore of PNS that were potentially affected by contamination from PNS onshore
IR program sites. IR program sites include areas that are or have been scheduled for environmental
investigations. OU4 consists of Site 5 (which is spread out over multiple locations) and six offshore areas
referred to as Area of Concern (AOCs), as shown on Figure 2. In May 1999, an Interim Record of
Decision (ROD) for OU4 (Navy, May 1999) was signed requiring the Navy to conduct monitoring in the
offshore area of PNS in the interim period before completion of the offshore Feasibility Study (FS) (used
to evaluate potential remedies for environmental problems) and implementation of the final remedy for
OU4. Fourteen Monitoring Stations (MSs) were selected to provide coverage of the offshore AOCs for
interim monitoring purposes, as shown on Figure 3. Four reference stations (not shown) located
upstream and downstream of PNS in the Piscataqua River were sampled to provide information about

non-PNS impacted areas.

Two IR program sites, Site 5 and Site 26, were identified as posing potential offshore impacts but no
onshore impacts; therefore, these two sites were included as part of OU4. Site 5 consists of discharge
points (outfalls) along the Piscataqua River at the western end of PNS in the dry dock area. The outfalls
are believed to have been used from 1945 to 1975 to discharge liquid industrial wastes before the current
Industrial Waste Treatment Plant was constructed. The wastewaters may have contained heavy metals
(mercury, lead, cadmium, chromium, copper, and zinc), oils [potentially containing polychlorinated
biphenyls (PCBs)] and grease. In 1978, dredging was conducted offshore in the vicinity of the outfalls (in
the berth areas by the dry docks), and maintenance dredging is conducted periodically in the berth areas.
Site 26 consists of portable oil/water tanks used along the berths and dry docks of PNS. Before 1980,

acidic and alkaline cleaning solutions may have been stored in the tanks. Before 1991, wastes from
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numerous spills during filling of the tanks reportedly discharged into the adjacent Piscataqua River near
the dry docks. In August 2001, the Decision Document for Site 26 was signed indicating that no further
action under CERCLA is necessary for Site 26; therefore, Site 26 is no longer included in OU4 (Navy,
August 2001). However, previous releases from Site 26 to the offshore area are being included as part of

the OU4 interim monitoring investigation.

The offshore areas at PNS include habitats categorized as pelagic, channel bottom/subtidal, eelgrass,
intertidal mudflat, rocky intertidal, and salt marsh. The pelagic habitat around PNS is the open water of
the Piscataqua River including the back channel of the river, Jamaica Cove, and Clark Cove. The
channel bottom/subtidal habitat is the bottom of the pelagic area and includes hard-bottom areas and
fine-grained depositional areas. The hard-bottom areas occur where the river experiences tidal scouring
and active erosion such as offshore of PNS in the main flow of the Piscataqua River. The fine-grained
depositional areas occur outside the main flow of the Piscataqua River, along the Back Channel, and in
Jamaica Cove and Clark Cove. Eelgrass habitats, characterized by the presence of the rooted marine
angiosperm Zostera marina, occur in subtidal areas by Jamaica Cove, Clark Cove, Sullivan Point, and the
Dry Docks and in the Back Channel. Intertidal mudflats are generally muddy-sand or sandy-mud areas
fringing the shoreline along the Back Channel, off Jamaica Island (in Jamaica Cove), and around Clark’s
Island. The rocky intertidal habitat occurs in many locations along Seavey and Jamaica Islands where
the shoreline is exposed to river currents and where there are no appreciable fine-grained sediment
accumulations [such as offshore of the Defense Reutilization and Marketing Office (DRMO), Site 6)]. Salt
marsh habitats have been identified in Clark Cove, by Clark’s Island, and in the Back Channel (including

Jamaica Cove).

10.2 HISTORY OF ENVIRONMENTAL INVESTIGATIONS AND ACTIONS

OU4 is currently being investigated using the CERCLA process. Various investigations have been
conducted at PNS including an Initial Assessment Study (IAS) (Weston, June 1983), Final Confirmation
Study (FCS), (LEA, June 1986), Draft Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFI Report (McLaren/Hart, July 1992), Human Health Risk Assessment (McLaren/Hart,
May 1994), Public Health and Environmental Risk Evaluation: Part A Human Health Risk Assessment
(PHERE) (McLaren/Hart, March 1994), RFI Data Gap Report (Halliburton NUS, November 1995), and an
Estuarine Ecological Risk Assessment (NCCOSC, May 2000). The 1999 Interim ROD for OU4 (Navy,
May 1999) required the Navy to conduct monitoring in the subtidal area of PNS during the interim period
until final remedies were selected. The Interim Offshore Monitoring Plan for Operable Unit 4 (Tt, October
1999) was also completed in 1999 which is required by the 1999 Interim ROD.

Data from the first four rounds of sampling were evaluated and documented in the Baseline Interim
Offshore Monitoring Report for OU4 (Tt, July 2002). The objective of the baseline report was to
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recommend the appropriate season for future sampling. Subsequently, the data from the first seven
rounds were evaluated and documented in the Rounds 1 through 7 Interim Offshore Monitoring Program
Report (Tt, November 2004). The objective of this report was to determine the appropriate frequency of
monitoring for each monitoring station for the next 5 years and to determine whether additional scrutiny
was needed at any monitoring station. The Rounds 1 through 10 Report compiled in February 2010
summarized the results of the offshore investigations conducted at each monitoring and reference
stations to date and presented recommendations and associated rationales for modifications to the
monitoring program after Round 10 (Tt, February 2010). The findings of the previous investigations have
been assimilated into a CSM (presented in Section 10.3) that explains current conditions and describes

how those conditions might change over time.

10.3 CONCEPTUAL SITE MODEL

The CSM for the Interim Offshore Monitoring Program focuses on potential sources to, contaminants in,
and exposure routes for organisms (i.e., receptors) potentially exposed to sediment in the offshore area.
The CSM for OU4 is summarized on Figure 4, and the text below describes the CSM. Sediment is
emphasized because contaminants that migrate via various mechanisms described below generally then
accumulate in sediment either through direct deposition as particulates or through preferential partitioning

from surface water to sediment.

10.3.1 Potential Sources of Contamination

The key environmental release, transport, and dispersion mechanisms that have resulted in

contamination at OU4 are as follows:

e Historically, contaminants such as heavy metals, oils (potentially containing PCBs) and grease, were
released into the Piscataqua River through outfalls. Specifically, Site 5, the Former Industrial Waste
Outfalls, released contaminants to surface water at the Dry Docks AOC. With the activation of an
Industrial Waste Treatment Plant at PNS, no hazardous wastes have been discharged through these

outfalls since about 1975.

e Physical movement of contaminated soil (e.g., through snow plowing) at IR program sites prior to the
paving over or vegetation of such soil was a secondary release mechanism that could have resulted
in contamination of the offshore area. Snow was historically plowed over the shoreline into the
Piscataqua River. Snow plowing activities have been recorded at OU2, DRMO Impact Area, which is
adjacent to the offshore area MS-11. Currently, contaminated soil at PNS is either paved over or
covered by vegetation; therefore, physical movement of contaminated soil is not a current release

mechanism.
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o Offshore sediment dredging activities that took place at PNS, without the use of turbidity curtains,
could have resulted in the migration of contaminated sediment to offshore areas that were previously
uncontaminated. Dredging activities have occurred at MS-12 and in the main channel of the
Piscataqua River. Runoff from contaminated dredged materials placed onshore for dewatering,
without monitoring or treatment of the runoff water, could also have resulted in contamination of

offshore areas.

e Contaminated groundwater migration to sediment could have occurred from onshore at OU3 and

OUY7 to the offshore areas.

e Tidal erosion and storm water runoff from any IR program site at PNS could have resulted in
contamination of offshore sediment. Suspended and dissolved contaminants carried by erosion or
storm water could have been deposited in offshore areas. Erosion controls have been installed at
MS-03, MS-04, MS-05, MS-06, MS-08, MS-09, and MS-11.

e Tidal erosion and storm water runoff from non-IR program sites at PNS could have resulted in
contamination of offshore sediment. Contaminants carried by erosion or storm water could include
contaminants from historical shipbuilding operations, materials used to construct buildings (e.g., roof
shingles and tar paper), ambient background levels, or motor oils and gasoline that leak from

vehicles.

e Non-PNS related activities, such as boating and fishing activities, could result in contamination of
offshore sediment, including in reference areas. Contaminants could be released from spills during
fueling activities, illegal dumping of waste, and possibly other mechanisms. Non-PNS contamination
affecting reference areas currently and in the future would not have an impact on site environmental
decisions; reference stations are no longer sampled because it was determined that chemicals of
concern (COC) reference concentrations are less than COC concentrations in areas affected by
onshore activities (Tt, February 2010). However, future non-PNS contamination (e.g. oil tanker spill)

could affect site decisions in those areas already affected by onshore activities.

10.3.2 Potential Exposure Routes and Receptors

The primary ecological risk to benthic invertebrates is from exposure to bioavailable/bioaccessible COCs
in sediment. Exposure routes of contaminants in sediment to benthic invertebrates include directed
contact, ingestion, and ingestion of prey. The biologically active zone in sediment varies depending on
season, grain size, and currents. Sediment from 0 to 10 cm includes the biologically active zone (benthic
organisms are living and mixing sediment within this depth) and was the general depth of surficial

sediment investigation during previous sediment investigations around PNS.
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SAP Worksheet #11 -- Project Quality Objectives/Systematic Planning Process Statements
(UFP-QAPP Manual Section 2.6.1)

111 PROBLEM DEFINITION

OU4 is currently in the FS stage of the CERCLA process, and a final remedy for OU4 has yet to be
implemented. The remedy, which will be selected after completion of the FS, is scheduled to be in place
by 2014. Per the Interim ROD (Navy, May 1999), interim offshore monitoring will continue until a final
remedy is selected for OU4. Environmental media will be monitored to determine whether over the
course of interim monitoring current and future concentrations of chemicals of concern in the offshore
areas indentified herein are at acceptable levels [the project screening levels (PSLs)]. In addition, interim
monitoring will be used to meet the following objectives: (1) provide information on the current condition of
the offshore areas; (2) provide information to support the identification and selection of any removal
action, any additional interim action, or a final remedy; (3) be consistent with any final remedial action;

and (4) provide a basis for any monitoring that may be incorporated as part of the final remedy.

11.2 IDENTIFY INFORMATION INPUTS

Data and information that will be required to respond to the decision statement includes the following:

e Analytical Data
Requirements for sediment sampling and analysis methods are described below. Additional details

(e.g., the exact methods and SOPs to be used) are provided in Worksheet #s 15, 19, and 21.

As presented in Table 6-1 of the Rounds 1 through 10 Interim Offshore Monitoring Report (Tt,
February 2010) samples will be collected from select monitoring stations on a biennial basis, and at
all monitoring stations every 5 years until a final remedy for OU4 is implemented in accordance with
the Interim ROD for OU4 (Navy, May 1999). The biennial samples will be analyzed for the
parameters that were determined to be of greatest potential concern at those stations and have IRGs
or PRGs (except for lead which is a chemical of concern but does not have an IRG or PRG) to
determine if concentrations of those chemicals are decreasing over time. However, the 5-year
samples will be analyzed for a larger list of parameters (presented in Tt, February 2010) to ensure
that these additional parameters are not becoming a problem at those locations. Worksheet #17

provides the list of stations for biennial and five year sampling.

e Required Analyses

Required analyses are provided in Worksheet #18.
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e Analytical Methods

Analytical methods were selected based on recommendations from the Rounds 1 through 10 Interim
Offshore Monitoring Report (Tt, February 2010). Future sediment samples must be analyzed for metals
using standard U.S. EPA analytical methods (U.S. EPA Method 6010B/6020 for all metals except
mercury and U.S. EPA Method 7471A for mercury). Regression equations presented in Appendix E of
the Rounds 1 through 10 Interim Offshore Monitoring Report should be used to convert the Interim
Remediation Goals (IRGs) for copper and nickel developed using the National Oceanic and Atmospheric
Administration (NOAA) method to IRGs based on results from the U.S. EPA analytical method. For lead,
the regression equation should be used to convert lead concentrations when using standard U.S. EPA
analytical methods for comparing future results to previous results analyzed using NOAA methods.

Analytical methods for all other contaminants must remain consistent with previous rounds of monitoring.

e Project Screening Levels
Detection limits were set below IRGs that were developed for OU4 (Tt, November 2001). If IRGs
were not available for analytes to be analyzed, then conservative ecological screening criteria were
used to set detection limits to ensure that those analytes could be detected at levels protective of
offshore ecological receptors. Target analytes, Project Screening Levels (PSLs), and detection limits

are presented in Worksheet #15.

o Decision Documents
Decision documents (such as RODs) related to OU4 will be reviewed before a sampling round is

conducted to determine if sampling is still required.

e Sampling Methods
The sampling methods were selected to be the same as those used previously or at least consistent
with the representativeness and comparability of sediment samples collected previously. Sediment
sampling must be completed using a Smith-Macintyre grab sampler or equivalent sediment sample
collection device at all monitoring stations where sediment is available. \Worksheet #18 lists sampling

methods.

11.3 DELINEATION OF STUDY BOUNDARY

The geographical/physical boundary of OU4 is illustrated on Figure 2 as the offshore area of PNS
potentially impacted by onshore IR program sites. Figure 3 presents the boundaries of the 14 MSs for
OU4. Future monitoring must occur at nine MSs based on the recommendations in the Rounds 1 through
10 Interim Offshore Monitoring Report. Future sampling must be conducted at the locations sampled

during the last round.
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The vertical boundary for sampling is 10 cm below the sediment surface, which is consistent with previous
sediment studies at PNS and will allow direct comparison of data collected under this plan to previously

collected data.

These lateral and vertical boundaries represent sediment populations potentially affected by
contaminants from onshore activities and sediments that have been monitored in the past under the
Interim Offshore Monitoring Program. Continued investigation of these populations is critical to achieving
a temporally continuous data set. If future site conditions require relocation of sampling points, a
preference for and emphasis on collecting data from these populations is paramount. If site conditions
change such that sediment becomes unavailable at a particular location, another location representative

of the targeted sediment population in that area must be selected, if available.

114 DECISION RULE

Determine if COC concentrations are within the range of corresponding COC concentrations by
comparing the most recently collected COC concentration data to historical COC data collected from the
same area. If the most recently collected COC concentrations are within the concentration range of
corresponding historical COC concentrations in the same area, then continuing monitoring until a final
remedy is selected as specified in the Interim ROD (Navy, May 1999). If the most recently collected COC
concentrations are not within the concentration range of corresponding historical COC concentrations in

the same area, then consult the project team to determine future actions.

115 PERFORMANCE CRITERIA

The project team will use future interim monitoring results to determine whether the amount, type, and
quality of data collected are sufficient to support the Interim Offshore Monitoring Program. The amount
(i.e., number of samples) and type (i.e., analyses and sample locations) must be checked against the
amounts and types of data specified in this SAP to ensure that the correct amounts and types of data
were collected. The quality of the data will be evaluated via data verification, data validation, and a data
quality review as specified in Worksheet #s 34, 35, 36, and 37. If the data do not appear to be
compromised by quality deficiencies, the data set must be considered sufficient. Spatial contamination
patterns, contamination levels, the ability to collect data from intended populations, and analytical
sensitivity, among other factors, will be evaluated. Spatial contamination patterns must be evaluated by
comparing concentrations of a given analyte across MSs. The ability to collect data from intended
populations must be evaluated by reviewing sampling logs sheets and determining via information on that
sheet (i.e., sample coordinates and descriptions) that the intended sediment populations were sampled.
Contamination levels and analytical sensitivity must be evaluated by comparing analyte concentrations

and detections limits to the corresponding analyte PALs and detection limits in Worksheet #15.

041008/P (WS #11) 34 CTO WE29



Project-Specific SAP Title: Interim Offshore Monitoring Plan for Operable Unit 4
Site Name/Project Name: OU4 Interim Offshore Monitoring Revision Number: 1
Site Location: Portsmouth Naval Shipyard, Kittery, Maine Revision Date: November 2010

The project team selected locations and numbers of samples that based on previous sampling events
and corresponding data evaluations will support the attainment of the stated project objectives. If all
intended data have been collected and the data do not appear to be compromised by quality deficiencies,
the data set will be considered complete and sufficient to attain project objectives. If data quality
deficiencies are detected, the project team will evaluate them on a case-by-case basis and take

corrective action if necessary.

Results of data validation (i.e., data qualifications) will be considered in these evaluations with an
increased tendency to recommend additional investigation with decreased data quality. The data
usability evaluation process is described in more detail in \Worksheet #37.

11.6 PLAN FOR OBTAINING DATA

The plan for obtaining the data for the OU4 Interim Offshore Monitoring Plan is described in detail in

Worksheet #17 along with the sampling designs and rationales.
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SAP Worksheet #12 -- Measurement Performance Criteria Table
(UFP-QAPP Manual Section 2.6.2)

Title: Interim Offshore Monitoring Plan for Operable Unit 4

Revision Number: 1

Revision Date: November 2010

Measurement Performance Criteria Table — Field Quality Control Samples — Sediment

QC Sample
. . Assesses Error for
QC sample Analytical Group Frequency Data Quality Indicators Measuremeqt P_erformance Sampling (S),
(DQIs) Criteria .
Analytical (A) or
both (S&A)
Values = 5x Quantitation Limit
. (QL): relative percent
Metals One pirr :Tg)a?rai\)r(nples Ccl;;ec:?;%r;llit difference (RPD) < 50 percent S&A
P P y Values < 5x QL: absolute
i <
Field Duplicates ; differonce < 4x QI
4,4-DDT, .
L RPD < 50 percent;
Dioxins/Furans, ..
. . One per 10 samples Precision/ If samples results are < 2x
Polycylic Aromatic er sediment matrix Comparabilit QL, professional judgment is S&A
Hydrocarbons (PAHSs), P P y - P Judg
used
PCB Congeners
Metals, 4,4’-DDT, One per samolin No target analytes > QL for
Equipment Blanks Dioxins/Furans, PAH, P piing Bias/Contamination organic compounds or MDLs S
event ; .
PCB Congeners for inorganic analytes
Cooler Temperature Metals, 4,4'-DDT, Accuracy/
. Dioxins/Furans, PAH, One per cooler - Between 2 and 6 degrees C. S
Indicator Representativeness
PCB Congeners
Metals, 4,4"-DDT, Sensitivity Qoo fsted in A
All Samples Dioxins/Furans, PAH, All samples
PCB Congeners Data Completeness 95 percent overall S&A
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SAP Worksheet #13 -- Secondary Data Criteria and Limitations Table
(UFP-QAPP Manual Section 2.7)

Title: Interim Offshore Monitoring Plan for Operable Unit 4

Revision Number: 1

Revision Date: November 2010

Secondary Data

Data Source
(originating
organization,
report title, and
date)

Data Generator(s)

(originating organization, data
types, data generation / collection
dates)

How Data Will Be Used

Limitations on
Data Use

Draft Final Rounds 1 through 10
Interim  Offshore  Monitoring
Program Report for OU4

Tt, February 2010

Tt/sediment/analytical/September
1999 to December 2008

Historical contaminant concentration ranges
will be compared to concentrations collected
for corresponding contaminants collected from
similar areas.

None
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SAP Worksheet #14 -- Summary of Project Tasks
(UEP-QAPP Manual Section 2.8.1)

Summary of Project Tasks

Sampling Tasks:

Mobilization/demobilization

Site-specific health and safety training

Obtain sampling coordinates. A global positioning system (GPS) unit capable of sub meter accuracy will be used to record sampling
locations and obtain sampling coordinates.

Sediment sampling at MS-01, MS-03, MS-04, MS-05, MS-07, MS-08, MS-09, MS-11, and MS-12 (see Figures 5 through 10)

Equipment decontamination

Investigation-derived waste (IDW) will be drummed by Tt. PNS will provide the appropriate IDW containers, and PNS is responsible for
sampling, analyzing, and disposing of IDW in accordance with state and federal guidelines.

The Tt FOL will contact the PWD IR POC prior to any sampling event to arrange for the proper disposal of IDW.

Field quality assurance/quality control (QA/QC) management tasks

Field documentation QA/QC and review tasks

Sample custody and shipment task

Analysis Tasks:

The fixed-base laboratories will analyze sediment samples for PAHs, metals, PCB congeners, pesticides, and dioxins/furans as outlined in
Worksheet #s11 and 15.

Quality Control Tasks:

Implement standard operating procedures (SOPs) for sampling activities, sample preservation/shipping methods, and sample
preparation/analysis methods in accordance with the SAP.
Collect and analyze QA/QC field samples including duplicates and temperature blanks (for coolers).

Field duplicate samples will be collected following the same sampling procedure as environmental samples.
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- Laboratory analysis of matrix spike/matrix spike duplicate (MS/MSD) samples.

- Calibration and other QC checks as specified in Worksheet #s 24 and 28.

Secondary Data:
- See Worksheet #13.

Data Management Tasks:

- Data receipt and Electronic Data Deliverable (EDD) upload (Sample Management Coordinator)
- Data verification and validation (Data Validation Chemist or Environmental Scientist and DVM)
- Upload of validated data to the project database (Project Database Manager)

- Upload of validated data to Naval Installation Restoration Information Solution (NIRIS).

Documentation and Records:

- Documentation of sample location coordinates, chain-of-custody forms, samples logs, and shipping documents for all samples.
- The EDDs and corresponding databases will be formatted in both Navy and MEDEP formats.

- Preparation of electronic and hard copies of the finalized IOMP for OU4.

Data Packages:

- Receipt of analytical data packages from the fixed-base laboratory.
- Generation of Tt data validation reports.
- Generation of Rounds 11, 12, and 13 OU4 Interim Offshore Monitoring Data Packages.

Data Review Tasks:

- The fixed-base laboratory will verify that all samples listed on the chain-of-custody form are analyzed in accordance with methods
specified on the laboratory scope of work, and in this SAP. Data verification and validation will be performed by Tt as provided in

Worksheet #s 35 and 36. A data validation report will be produced for each Sample Delivery Group (SDG).
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- All field data records and validated data will be reviewed by Tt to determine the usability of the data. The outcome of this assessment will be
conveyed to the project team for agreement before the project report is finalized. Data limitations pertaining to attainment of Project Quality

Objectives and Action Limits, if identified, will be conveyed to the project team, and corrective actions will be taken as necessary.
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Site Name/Project Name: OU4 Interim Offshore Monitoring
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SAP Worksheet #15 -- Reference Limits for Sediment
(UFP-QAPP Manual Section 2.8.1)

Matrix: Sediment

Analytical Groups: Metals, PAHs, 4,4’-DDT, PCB Congeners, and Dioxins/Furans

Title: Interim Offshore Monitoring Plan for Operable Unit 4
Revision Number: 1

Revision Date: November 2010

Laboratory Detection
i ; Limits®
Analyte CAS Number Sclr_ee(\elréllng SCng?Q:ggcl‘eﬁyel Project QL Goal
QL MDL
POLYCYLIC AROMATIC HYDROCARBONS (ug/kg)
1,1-BIPHENYL 92-52-4 17 SQUiRTs MS T20 5.7 20 1.1
ACENAPHTHENE 83-32-9 16 SQuiRTs MS ERL 5.3 20 15
ACENAPHTHYLENE 208-96-8 210 OU4 IRG 70 20 1.2
ANTHRACENE 120-12-7 1236 OU4 IRG 412 20 1.2
BENZO(A)ANTHRACENE 56-55-3 261 SQuiRTs MS ERL 87 20 1.9
BENZO(A)PYRENE 50-32-8 430 SQuiRTs MS ERL 143 20 3.3
BENZO(B)FLUORANTHENE 205-99-2 130 SQuiRTs MS T20 43 20 24
BENZO(E)PYRENE 192-97-2 - - - 20 3.3
BENZO(G,H,|)PERYLENE 191-24-2 67 SQuiRTs MS T20 22 20 2.0
BENZO(K)FLUORANTHENE 207-08-9 70 SQuiRTs MS T20 23 20 3.1
CHRYSENE 218-01-9 384 SQuiRTs MS ERL 128 20 1.7
DIBENZO(A,H)ANTHRACENE 53-70-3 63.4 SQuiRTs MS ERL 21 20 1.8
DIBENZOTHIOPHENE 132-65-0 - - - 20 0.47
FLUORANTHENE 206-44-0 600 SQuIiRTs MS ERL 200 20 1.8
FLUORENE 86-73-7 500 OU4 IRG 167 20 3.2
INDENO(1,2,3-CD)PYRENE 193-39-5 - - - 20 1.9
NAPHTHALENE 91-20-3 160 SQuiRTs MS ERL 53 20 2.6
PERYLENE 198-55-0 74 SQuiRTs MS T20 25 20 0.82
PHENANTHRENE 85-01-8 240 SQuiRTs MS ERL 80 20 1.8
PYRENE 129-00-0 665 SQuiRTs MS ERL 222 20 21
METALS (mg/kg)
ALUMINUM 7429-90-5 18 SQUiRTs MS AET 6.0 30 2.9
ARSENIC 7440-38-2 8.2 SQuiRTs MS ERL 27 0.8 0.09
CADMIUM 7440-43-9 1.2 SQuiRTs MS ERL 0.40 1 0.007
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Laboratory Detection
Screening Screening Level . Limits®
Analyte CAS Number Level Reference® Project QL Goal
QL MDL
METALS (mg/kqg)
CHROMIUM 7440-47-3 81 SQuiRTs MS ERL 27 15 0.1
COPPER 7440-47-3 486 0OU4 IRG 162 25 0.095
IRON 7439-89-6 22 SQuiRTs MS AET 7.3 10 1.3
LEAD 7439-92-1 426 2x ER-M 142 0.5 0.14
MANGANESE 7439-95-4 260 SQuiRTs MS AET 87 0.5 0.079
MERCURY 7439-97-6 0.15 SQuiRTs MS ERL 0.05 0.04 0.002
NICKEL 7440-02-0 124 0U4 IRG 41 4 0.033
SILVER 7440-22-4 1 SQuiRTs MS ERL 0.33 15 0.065
ZINC 7440-66-6 150 SQuiRTs MS ERL 50 25 0.12
4,4’ -DDT (ug/kg)
4,4'-DDT 50-29-3 66.4 | OU4 PRG | 22 3 3
PCB CONGENERS (ug/kg)
PCB-101 37680-73-2 1.26 SQuiRTs MS © 0.42 1.0 0.22
PCB-105 3259-81-44 3 Bird TEQ © 1 1.0 0.52
PCB-114 74472-37-0 3 Bird TEQ @ 1 1.0 0.09
PCB-118 31508-00-6 3 Bird TEQ “ 1 1.0 0.23
PCB-123 65510-44-3 3 Bird TEQ “ 1 1.0 0.16
PCB-126 5746-52-88 0.75 Bird TEQ ¥®) 0.25 1.0 0.16
PCB-128 38380-07-3 1.26 SQuiRTs MS © 0.42 1.0 0.2
PCB-138 35065-28-2 1.26 SQuiRTs MS © 0.42 1.0 0.2
PCB-153 35065-27-1 1.26 SQuiRTs MS © 0.42 1.0 0.2
PCB-156 38380-08-4 3 Bird TEQ “ 1 1.0 0.11
PCB-167 52663-72-6 3 Bird TEQ “ 1 1.0 0.058
PCB-169 32774-16-6 3 Bird TEQ “ 1 1.0 0.13
PCB-170 35065-30-6 1.26 SQuiRTs MS © 0.42 1.0 0.2
PCB-18 37680-65-2 1.26 SQuiRTs MS © 0.42 1.0 0.28
PCB-180 35065-29-3 1.26 SQuiRTs MS © 0.42 1.0 0.19
PCB-187 52663-68-0 1.26 SQuiRTs MS © 0.42 1.0 0.55
PCB-189 39635-31-9 3 Bird TEQ “ 1 1.0 0.069
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Laboratory D(%tection
; ; Limits
Analyte CAS Number Screening Screening L?l\)/el Project QL Goal
Level Reference
QL MDL
PCB-195 52663-78-2 1.26 SQuiRTs MS © 0.42 1.0 0.19
PCB-157 69782-90-7 3 Bird TEQ @ 1 1.0 0.08
PCB-206 40186-72-9 1.26 SQuiRTs MS © 0.42 1.0 0.17
PCB-209 2051-24-3 1.26 SQuiRTs MS © 0.42 1.0 0.23
PCB-28 7012-37-5 1.26 SQuiRTs MS © 0.42 1.0 0.66
PCB-44 41464-39-5 1.26 SQuiRTs MS © 0.42 1.0 0.21
PCB-52 35693-99-3 1.26 SQuiRTs MS © 0.42 1.0 0.23
PCB-66 32598-10-0 1.26 SQuiRTs MS © 0.42 1.0 0.23
PCB-77 32598-13-3 1.0 Bird TEQ ¥ 0.33 1.0 0.20
PCB-8 34883-43-7 1.26 SQuiRTs MS © 0.42 1.0 0.26
PCB-81 70362-50-4 0.75 Bird TEQ ¥® 0.25 1.0 0.25
TRANS-NONACHLOR 39765-80-5 3.99 OU4 PRG 1.33 1.7 0.08
Dioxins/Furans (ng/kg)
2,3,7,8-TCDD 1746-01-6 1 Bird TEQ ¥ 0.33 0.5 0.105
2,3,7,8-TCDF 51207-31-9 1 Bird TEQ “ 4 0.5 0.112
1,2,3,7,8-PECDD 40321-76-4 1 Bird TEQ @ 0.33 25 0.436
1,2,3,7,8-PECDF 57117-41-6 12 Bird TEQ “ 14 25 0.152
2.3,4,7,8-PECDF 57117-31-4 1 Bird TEQ ¥ 1.3 25 0.207
1,2,3,4,7,8-HXCDD 39227-28-6 25 Bird TEQ ¥ 4 25 0.204
1,2,3,6,7,8-HXCDD 57653-85-7 120 Bird TEQ “ 4 25 0.357
1,2,3,7,8,9-HXCDD 19408-74-3 12 Bird TEQ “ 4 25 0.146
1,2,3,4,7,8-HXCDF 70648-26-9 12 Bird TEQ “ 4 25 0.167
1,2,3,6,7,8-HXCDF 57117-44-9 12 Bird TEQ “ 4 25 0.192
1,2,3,7,8,9-HXCDF 72918-21-9 12 Bird TEQ ¥ 4 25 0.242
2,3,4,6,7,8-HXCDF 60851-34-5 12 Bird TEQ “ 4 25 0.326
1,2,3,4,6,7,8-HPCDD 35822-46-9 1200 Bird TEQ “ 40 25 0.270
1,2,3,4,6,7,8-HPCDF 67562-39-4 120 Bird TEQ “ 40 25 0.326
1,2,3,4,7,8,9-HPCDF 55673-89-7 120 Bird TEQ “ 40 25 0.139
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Laboratory Dg)tection

i ; Limits
Analyte CAS Number Screening Screening L?l\)/el Project QL Goal
Level Reference
QL MDL

Dioxins/Furans (ng/kg)
OCDD 3268-87-9 12000 Bird TEQ ¢ 1400 5 0.382
OCDF 39001-02-0 12000 Bird TEQ ¢ 1400 5 0.814

Screening Level References

Bird TEQ: Bird Toxicity Equivalent Quotient screening level of 0.21 ug/kg presented in Table 5-2 of the Rounds 1 Through 10 Interim Offshore Monitoring
Program Report for OU4 (Tt, February 2010).

2x ER-M: The lead Effect Range—Median screening value multiplied by 2.

OU4 IRG: Operable Unit 4 Interim Remediation Goal value.

PRG: Preliminary Remediation Goal (Tt, November 2001).

SQuiRTs MS: National Oceanic and Atmospheric Administration Screening Quick References Tables Marine Sediment values. AET = Apparent Effects
Threshold ; ER-L = Effect Range-Low; T20 = 20-percent effect level.  http://response.restoration.noaa.gov/book_shelf/122_NEW-SQuIRTs.pdf.

Laboratory detection limits were provided by Katahdin Analytical Services, Inc., in January 2010 for the Round 11 sampling event and will be updated based
on the Katahdin Analytical Services quarterly method detection limit (MDL) study that is current at the time of the Round 11 sampling event. Laboratory
detection limits must be updated with each subsequent round of sampling that occurs during the OU4 Interim Offshore Monitoring Program to reflect the
laboratory’s most recent detection limits.

Calculated based on a total PCB congeners screening level (ER-L) of 22.7 ug/kg. Total PCB congener values were calculated by summing the following 18
PCB congeners, substituting one-half of the detection limits for non-detects: PCB-101/90, -105, -118, -128, -138/160, -153/132, -170/190, -18/17, -180, -187, -
195/208, -206, -209, -28, -44, -52, -66, and -8/5, and multiplying the value by 2.0 because previous studies indicate that the 18 NOAA PCBs typically account
for about one-half of the PCB concentration in a sample (NOAA, 1989).

Calculated based on the bird TEQ screening level of 0.21 pg/kg presented in Table 5-2 of the Rounds 1 Through 10 Interim Offshore Monitoring Program
Report for OU4 (Tt, February 2010). Dioxins and furans were evaluated using Toxicity Equivalent Factors (TEFs) that relate the toxicity of various congeners
to the toxicity of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), as specified in U.S. EPA’s Interim Procedures for Estimating Risks Associated with Exposure to
Mixtures of Chlorinated Dibenzo-p-Dioxins and Dibenzofurans (CDD and CDFs) 1989 Update. The World Health Organization (WHO) TEF values published
in TEFs for PCBs, PCDDs, PCDFs for Humans and Wildlife (Van den Berg, et al., 2006) were used to calculate TEQ values for each congener. The
concentration of each dioxin/furan was multiplied by the associated TEF to produce a TEQ value for each dioxin/furan congener. The individual TEQ values
for all dioxins/furan were summed for each sample for an overall TEQ value for that sample. If any congeners were reported as non-detected in a sample, two
total TEQ values were developed for that sample. In one case, the TEQ value was the sum of the toxic equivalent values of dioxin/furan congeners using zero
for non-detects [i.e., TEQ BIRD (using bird TEFs)]. In the other case, the TEQ value was the sum of the toxic equivalent values using one-half the detection
limit for non-detects [i.e., TEQ BIRD HALFND (using bird TEFs)].

The project team is aware that the calculated PCB screening level is greater than the laboratory’s lowest listed detection limit; however, this PCB compound
will be used in combination with other PCB compounds to calculate a total PCB concentration that will be compared to a total PCB screening value. Individual
PCB congener screening values were calculated and presented as listed in this table so that the total PCB concentration calculated will not exceed the total
PCB screening value if all of the PCB congeners contributing to the total PCB calculation are reported as non-detected.

Bold rows indicate that the screening level is less than the corresponding QL but greater than the corresponding MDL.
Bold and shaded rows indicate that the screening level is less than the corresponding QL and the MDL.
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Site Location: Portsmouth Naval Shipyard, Kittery, Maine

SAP Worksheet #16 -- Project Schedule/Timeline Table
(UFP-QAPP Manual Section 2.8.2)

Title: Interim Offshore Monitoring Plan for Operable Unit 4
Revision Number: 1
Revision Date: November 2010

Task Duration 2010 2011 |
Nov|Dec|Jan/FebiMar|AprMaylJun| Jul iAu Oct DeclJan FebiMar|Apr MaylJun| Jul [AugSep|Oct|NoviDec|Jan

Interim h itoring Plan for Operable Unit 4 409d — = : *
Prepare DQOs 11d .l
Submit DQOs od
Navy Review 22d
Prepare Draft UFP-SAP 23d
Submit Draft UFP-SAP od
Regulatory Review 34d
Receive Comments/Comment Resolution 32d
Prepare Draft Final UFP-SAP 12d
Submit Draft Final UFP-SAP od
Regulatory Review 22d
Receive Comments/Comment Resolution 1d
Prepare Final UFP-SAP 11d

| Submit Final UFP-SAP “od @ f
Round 11 Sampling Event 5d %

Submit Final Round 11 Data Package 128 d PEEE—

Task I Cxtomal Tasks [ External Milestone
Project Manager: Progress esssss—————— Project Summary (ESEEEENNSENNY  Deadline L
Date: Fri 6/11/10 Milestone @® Split RIROR P L N O S
Summary PUE—— Rolled Up Split I NRnAARaAaH,
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SAP Worksheet #17 -- Sampling Design and Rationale
(UFP-QAPP Manual Section 3.1.1)

The OU4 sampling strategy for Rounds 11 and subsequent rounds is the sampling design that was
established in Revision 0 of the Interim Offshore Monitoring Plan for OU4 (Tt, October 1999) that
incorporates modifications recommended in the Rounds 1 through 10 Interim Offshore Monitoring
Program Report (Tt, February 2010). A summary of the modifications to the sampling program and
recommended modifications based on the Rounds 1 through 10 Report are provided in Appendix D. The
sampling and analysis program will monitor environmental media to determine whether over the course of
interim monitoring current and future concentrations of chemicals in the offshore areas indentified herein
are at acceptable levels. This updated monitoring program focuses on contaminant concentration
monitoring in sediment because water-borne contaminants from PNS dilute rapidly once mixed with
estuarine water, and particulate-bound contaminants tend to accumulate in nearby sediment depositional
areas (Tt, October 1999). Sediment depositional areas around PNS were identified as areas most likely
to be impacted by PNS IR program, sites; therefore, sediment is assumed to be the primary reservoir of
shipyard-related contamination that could adversely affect offshore ecological receptors (Tt, October
1999).

Originally, it was determined that three sediment samples per monitoring location were required to
account for the expected concentration variability at a given station and to provide estimates of chemical
concentration trends over time (Tt, October 1999). At least three sediment samples will be collected from
each MS sampled except for MS-11, where a lack of available sediment limits the collection of sediment
to a single location. The sediment sampling locations within MSs were selected based on ensuring that
habitats of concern were sampled utilizing the habitat prioritization outlined in the Interim Offshore

Monitoring Plan for OU4 (Tt, October 1999). Habitat prioritization was listed as follows:

1. Mussel bed

2. Eelgrass bed
3. Seep location
4. Salt marsh

5. Subtidal habitat

Because sediment from 0 to 10 cm (0 to 4 inches) includes the biologically active zone (benthic
organisms are living and mixing sediment within this depth) and was the general depth of surficial
sediment investigation during previous sediment investigation around PNS, sediment contaminant

monitoring will focus on sediment from 0 to 10 cm (Tt, October 1999).
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Sediment Sample Collection

Sediment sampling locations have changed over the first 10 rounds of monitoring because of a lack of
sediment at given locations, to obtain better special coverage of contaminant concentrations in sediment,
or because an onshore remedy has made the sampling location inaccessible. During future monitoring
for this project, samples will be collected at the MS locations where sediment samples were last collected.
These locations are shown on Figures 5 to Figure 10. Some of the MSs at OU4 have both intertidal and
subtidal areas. Sampling in the subtidal area will be conducted by boat. Sampling in the intertidal and
shallow subtidal area will be conducted by walking to the sampling locations at low tide. Worksheet #18
lists MS sample locations and corresponding area types (i.e., subtidal or intertidal). The following tble

lists frequency and parameters to be analyzed at each monitoring station.

AOC Monitoring Station Sampling Parameters
Frequency
MS-01 5-years PAHSs.
Back Channel
MW-03 and MS-04 | 5-year PAHs and copper.
2-years Copper, lead, and nickel.
Jamaica Cove MS-05 y PP
5-years PAHs and metals.
MS-07 5-years PAHSs, 4,4-‘DDT, dioxins/furans, PCBs, and
metals.
Clark Cove 2-years PAHSs, 4,4-‘DDT, copper, lead, nickel, and

dioxins/furans.
PAHSs, 4,4’-DDT, metals, PCBs, and

MS-08 and MS-09

S-years dioxins/furans.
DRMO Storage MS-11 5-years Copper, lead, and nickel.
Yard
2-vears Analyze additional sediment samples near
y AS12-SD12 for lead.
Dry Docks MS-12 " -
PAHs and lead. Analyze additional sediment

5-years

sample near AS12-SD12 for lead.

Sediment samples will be collected from the surface (0 to 10 cm below the sediment surface) of the sea
floor using a grab sampler or equivalent sediment sampling device capable of providing adequate
quantities of sediment that can be opened from the top. The sampling depth for surface sediment is
consistent with previous sampling as part of the Interim Offshore Monitoring Program for OU4 as
described in Section 11.3. A minimum of three grabs will be collected from each sample location and
composited into one sample to be consistent with previous sampling methodology to provide a sample

representative of sediment at the sampling location.

As each grab sample is retrieved, the water from the sampler will be slowly decanted (or suctioned off) in

accordance with the SOP for Sediment Sampling presented in Appendix B. The decanted sediment
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sample will be placed in a chemically cleaned stainless steel mixing bowl and mixed by hand to form a
single composite sample from each sampling location. For sample locations that can be accessed by
foot, the sample will be collected using a stainless steel spoon or similar device and treated as described
above.

Surveying

Each sample location will be identified and mapped using a global positioning system (GPS) accurate to
within 1 meter. The coordinate system used will be North American Datum (NAD) 1983 SPCS Maine
West (feet). All locations/coordinates will be recorded in the field notebook. In addition, a known survey
benchmark will be surveyed using the GPS equipment as a control point. Base datum will be identified
and recorded. Location information will be converted to the State of Maine plane system for consistency
in future mapping efforts. Permanent markers were placed at some of the intertidal locations. If these
markers are present during subsequent sampling events, samples should be collected within 1 foot of the

marker.
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SAP Worksheet #18A -- Sampling Locations and Methods/SOP Requirements Table for the Round 11 Sampling Event

(UFP-QAPP Manual Section 3.1.1)

. . . Sampling
Samplilng Sampling Area ID Number Analytical Matrix Depth Number of SOP
Location Type Group Samples @

Reference
MS-01 Loc. 1 Subtidal OU4-SD-M01-111B
MS-01 Loc. 2 Intertidal OU4-SD-M01-211B PAHs
MS-01 Loc. 3 Subtidal OU4-SD-M01-311B
MS-03 Loc. 1 Intertidal OU4-SD-M03-111B
MS-03 Loc. 2 Intertidial OU4-SD-M03-211B
MS-03 Loc. 3 Subtidal OU4-SD-M03-311B
PAHs 0to 0.33 feet 26 sediment CT-04, SA-
, Copper Surface below sediment 1 SA
MS-04 Loc. 1 Intertidal OU4-SD-M04-111B Sediment surface (4 samples plus three | 6.1, SA-6.5,
, X field duplicates SA-7.1
MS-04 Loc. 2 Subtidal OU4-SD-M04-211B inches)
MS-04 Loc. 3 Intertidal OU4-SD-M04-310B
MS-05 Loc. 1A Intertidal OU4-SD-M05-111B
MS-05 Loc. 2A Intertidal OU4-SD-M05-211B PAHs
MS-05 Loc. 3 Intertidal OU4-SD-M05-311B Metals
MS-05 Loc. 4 Intertidal OU4-SD-M05-411B
041008/P (WS #18) 49 CTO WE29




Project-Specific SAP
Site Name/Project Name: OU4 Interim Offshore Monitoring
Site Location: Portsmouth Naval Shipyard, Kittery, Maine

Title: Interim Offshore Monitoring Plan for Operable Unit 4

Revision

Number: 1

Revision Date: November 2010

. . . Sampling
Sampl_mg Sampling Area ID Number Analytical Matrix Depth Number of SOP
Location Type Group Samples @

Reference
MS-07 Loc. 1 Intertidal OU4-SD-M07-111B
MS-07 Loc. 2 Subtidal OU4-SD-M07-211B
MS-07 Loc. 3 Subtidal OU4-SD-M07-311B
MS-08 Loc. 1 Intertidal OU4-SD-M08-111B PAHs
MS-08 Loc. 2 Subtidal OU4-SD-Mog-2118 | 44-DDT, Metals
Dioxins/furans
MS-08 Loc. 3 Intertidal OU4-SD-M08-311B PCB congeners
MS-09 Loc. 1A Subtidal OU4-SD-M09-111B
MS-09 Loc. 2B Subtidal OU4-SD-M09-211B 0o 0.33 feet o n
MS-09 Loc. 3 Subtidal OU4-SD-M09-311B Surface below sediment . ’
. See previous page | 6.1, SA-6.3,
Sediment surface (4 SA.7.1
MS-11 Loc. 3 Intertidal OU4-SD-M11-311B Copper inches) '
Lead
Nickel
MS-12 Loc. 1 Intertidal OU4-SD-M12-111B
MS-12 Loc. 2 Subtidal OU4-SD-M12-211B PAS
MS-12 Loc. 3 Subtidal OU4-SD-M12-311B
MS-12 Loc. 4 Subt!dal OU4-SD-M12-411B
MS-12 Loc. 5 S“btfda' OU4-SD-M12-511B Lead
MS-12 Loc. 6 Subtidal OU4-SD-M12-611B
1 SOP that describes the sample collection procedures.
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SAP Worksheet #18B -- Sampling Locations and Methods/SOP Requirements Table for the Round 12 Sampling Event
(UFEP-QAPP Manual Section 3.1.1)

Sampling Area Number of
Sampling ID Number Analytical . Samples Sampling SOP
Location Type Group Matrix Depth (identify Reference™
field
duplicates)
MS-05 Loc. 1A Intertidal OU4-SD-M05-113A
MS-05 Loc. 2A Intertidal OU4-SD-M05-213A Cl?pp;r
ea
MS-05 Loc. 3 Intertidal OU4-SD-M05-313A Nickel
MS-05 Loc. 4 Intertidal OU4-SD-M05-413A
MS-08 Loc. 1 Intertidal OU4-SD-M08-113A
MS-08 Loc. 2 Subtidal OU4-SD-M08-213A PAHs 0 to 0.33 feet
MS-08 Loc. 3 Intertidal OU4-SD-M08-313A 4,4-DDT Surface below sediment 13 plustwo | CT-04, SA-6.1,
Cl?pp;" Sediment surface (4 duplicates SA-6.3, SA-7.1
MS-09 Loc. 1A Subtidal OU4-SD-M09-113A Niagol inches)
MS-09 Loc. 2B Subtidal OU4-SD-M09-213A Dioxins/Furans
MS-09 Loc. 3 Subtidal OU4-SD-M09-313A
MS-12 Loc. 4 Subtidal OU4-SD-M12-413A
MS-12 Loc. 5 Subtidal OU4-SD-M12-513A Lead
MS-12 Loc. 6 Subtidal OU4-SD-M12-613A
1 SOP that describes the sample collection procedures.
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SAP Worksheet #18C -- Sampling Locations and Methods/SOP Requirements Table for the Round 13 Sampling Event

(UFP-QAPP Manual Section 3.1.1)

. Sampling Area ; Number of ;
Sampling ID Number Analytical . Sampling SOP
Location Type Group Matrix Depth . Sarr_lple_s Reference”

(identify field
duplicates)
MS-05 Loc. 1A Intertidal OU4-SD-M05-115A
MS-05 Loc. 2A Intertidal OU4-SD-M05-215A Cl?ppder
ea
MS-05 Loc. 3 Intertidal OU4-SD-M05-315A Nickel
MS-05 Loc. 4 Intertidal OU4-SD-M05-415A
MS-08 Loc. 1 Intertidal OU4-SD-M08-115A
MS-08 Loc. 2 Subtidal OU4-SD-M08-215A PAHs 0t00.33
- feet below
MS-08 Loc. 3 Intertidal OU4-SD-M08-315A 4.4-DDT Surface codiment 13plustwo | CT-04,  SA6.1,
Copper Sediment duplicates SA-6.3, SA-7.1

Lead surface (4
MS-09 Loc. 1A Subtidal OU4-SD-M09-115A Nickel inches)
MS-09 Loc. 2B Subtidal OU4-SD-M09-215A Dioxins/Furans
MS-09 Loc. 3 Subtidal OU4-SD-M09-315A
MS-12 Loc. 4 Subtidal OU4-SD-M12-415A
MS-12 Loc. 5 Subtidal OU4-SD-M12-515A Lead
MS-12 Loc. 6 Subtidal OU4-SD-M12-615A

1 SOP that describes the sample collection procedures.
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Sample Preservation Maximum
Analytical and Containers Volume Requirements HOldin%’
Matrix Analytical Group Preparation Method/ (number, size, (units) (chemical, Time ¢
SOP Reference and type) temperature, (preparation/
light protected) analysis)
Sw-sae 7 days until
3510C/3520/8270C . .
PAHs Selective lon Monitoring Two 1-liter amber 1.000 milliliters Cool to 4 (+2) | extraction/40
(SIM) Katahdin | 9lass bottles ’ °C days to
CA-502/CA-213 analysis
SW-846 Two 1-liter amber Cool to 4 (+2) th?aacﬁ)n/ljlrg”
Pesticides 3510C/3520/8081, 1,000 milliliters N -
Katahdin CA-515/ CA-302 | 918ss bottles C days o
analysis
SW-846 Two 1-liter amber Cool to 4 (*2) th?a?’:ﬁ)nlljlrg”
PCB Congeners 3510C/3520/8082, 1,000 milliliters N -
Katahdin CA-515/ CA-334 | 918Ss bottles c days to
analysis
SW-846
Agqueous Field QC
3010A/6010C/6020A
Samples | - - 50 millliters/30 | Nitric acid to a | |0 days fo
Metals Katahdin CA-604/ | 500-milliliter ililiters H<2- Cool to 4 | @nalysis (28
CA-608/CA-608 (metals), | plastic bottle A days for
SW-846 7470B Katahdin mercury (£2) mercury)
CA-615 (mercury)
Cool to 4 (£2)
°C; If residual
SW-846 1613B and SW- chlorne %14 year to
846 3520/ SGS , P extraction/45
Dioxins/Furans DC37.050809.28, Two 1-liter amber | 1 500 milljliters | 2AUE€OUS days  from
DC38.042109.13, glass bottles somples, 249 extract o
DC185.042109.11 _ miligrams | o nalysis
sodium
thiosulfate per
liter of water
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Sample Preservation Maximum
Analytical and Containers Volume Requirements Holdin
Matrix Analytical Group Preparation Method/ (number, size, (units) (chemical, Time @
SOP Reference and type) temperature, | (preparation/
light protected) analysis)
Sediment 14 days to
SW-846 3540C/8270C i
PAHs SIM, Katahdin CA-526/CA- | 4-0unce  glass | 3 oo Cool to 4 (x2) | extraction/40
213 jars C days _ to
analysis
14 days until
Pesticides SW-846 3540/8081A, 4-ounce  glass 30 arams Cool to 4 (+2) | extraction/40
Katahdin CA-524/ CA-302 | jars 9 °C days to
analysis
14 days until
SW-846 3540/8082, 4-ounce  glass o~ | extraction/40
PCB Congeners Katahdin CA-524/ GA-334 | jars 30 grams Cool to 4 (£2)°C days to
analysis
SW-846 3050B/6010B 180 days to
Katahdin CA-605/ CA-608 1 to 2 grams / :
Metals (metals), SW-846 74718 | +OUNCe 9SS | 4 4 gram | $001 to 4 (#2) | analysis (28
Katahdin Ca-611 | mercury C days for
(mercury) mercury)
<-10°C;
If residual
SW-846 1613B and SW- chlorine IS | One year to
846 3520/ SGS | 1wo 1-iiter dlass present N | extraction/45
Dioxins/Furans DC37.050809.28, bottles 9 1,000 milliliters | 8qUeOUs days  from
DC38.042109.13, samples, —add | gyiract o
DC185.042109.11 80 ~ miligrams | gnq)ysis
sodium
thiosulfate per
liter of water
1 Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared/extracted
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SAP Worksheet #20A -- Field Quality Control Sample Summary Table for the Round 11 Sampling Event
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No. of

Analvtical No. of No. of No. of No. of No. of Proficienc Total No. of
Matrix y Sampling Field : Source Equip. No. of ency Samples to
Group : . MS/MSDs - O Testing
Locations | Duplicates @ Blanks Blanks VOA Tri Lab
p Samples
Blanks
Select
Metals 10 1 1 0 0 0 0 11
Metals (Full 13 2 1 0 0 0 0 15
scan)
PAHS - (Full 25 3 2 0 0 0 0 28
scan)
Sediment Dioxins/
Furans
(Full scan) 9 1 1 0 0 0 0 10
4,4-DDT 9 1 1 0 0 0 0 10
PCBs (Full 9 1 1 0 0 0 0 10
scan)

1

041008/P (WS #20)

Although MS/MSD samples are not typically considered field QC samples, they are included here because location determination will be
established in the field by the FOL. The total number of samples to the lab column does not count MS/MSDs because MS/MSDs are additional
volumes of samples planned to be collected and not separate stand-alone samples.
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SAP Worksheet #20B -- Field Quality Control Sample Summary Table for the Round 12 Sampling Event
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Revision Date: November 2010

Ivtical No. of No. of f No. of No. of I\:.O'.Of Total No. of
Matrix Analytica Sampling Field No. 0 Source Equip Pro iciency Samples to
Group . . MS/MSDs ) No. of Testing
Locations Duplicates @ Blanks Blanks VOA Trip Samples Lab
Blanks
Select
Metals 13 2 1 0 0 0 0 15
PAHs (Full
scan) 6 1 1 0 0 0 0 7
Sediment Eic;xi:s/
trans 6 1 1 0 0 0 0 7
(Full scan)
4,4-DDT 6 1 1 0 0 0 0 7

1

041008/P (WS #20)

Although MS/MSD samples are not typically considered field QC samples, they are included here because location determination will be
established in the field by the FOL. The total number of samples to the lab column does not count MS/MSDs because MS/MSDs are additional
volumes of samples planned to be collected and not separate stand-alone samples.
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SAP Worksheet #20C -- Field Quality Control Sample Summary Table for the Round 13 Sampling Event
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. No. of No. of No. of No. of NP'.Of Total No. of
. Analytical : . No. of . Proficiency
Matrix Sampling Field Source Equip. No. of . Samples to
Group : . MS/MSDs - O Testing
Locations | Duplicates @ Blanks Blanks VOA Tri Lab
p Samples
Blanks
Select
Metals 13 2 1 0 0 0 0 15
PAHs (Full
scan) 6 1 1 0 0 0 0 7
Sediment EiOXinS/
urans 6 1 1 0 0 0 0 7
(Full scan)
4,4-DDT 6 1 1 0 0 0 0 7

1

041008/P (WS #20)

Although MS/MSD samples are not typically considered field QC samples, they are included here because location determination will be
established in the field by the FOL. The total number of samples to the lab column does not count MS/MSDs because MS/MSDs are additional
volumes of samples planned to be collected and not separate stand-alone samples.
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(UFP-QAPP Manual Section 3.1.2)

Title: Interim Offshore Monitoring Plan for Operable Unit 4

Revision Number: 1
Revision Date: November 2010

L Modified
Reference Title, Revision Date and/or OOrlg_me}[t_mg f for
' rganization o i .
Number Number g '_Z I Equipment Type Project Comments
Sampling SOP Work?
(Y/N)

CT-04 Sample Nomenclature Tt NA Y
CT-05 Datapase Records and Tt NA N

Quality Assurance

Non-Radiological Sample Sample bottleware, packaging
SA-6.1 : Tt . o . Y

Handling materials, shipping materials
SA6.3 Field Documentation Tt Field “logbook, field sample forms, | Refer to Appendix

boring logs, soil sample log sheets C for field SOPs
N . Decontamination  equipment, scrub

SA-7.1 Dec_ontamlnatlon of Field Tt brushes, phosphate-free detergent, | Y

Equipment L

deionized water

Standard Operating Boat, GPS, sediment sampling device,
TBD Procedure for Sediment TBD etc. (see SOP for complete equipment | TBD

Sampling list)

NA = Not applicable

TBD = To be determined

041008/P (WS #21)
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SAP Worksheet #22 -- Field Equipment Calibration, Maintenance, Testing, and Inspection Table
(UFP-QAPP Manual Section 3.1.2.4)

None
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Title: Interim Offshore Monitoring Plan for Operable Unit 4

Revision Number: 1

Revision Date: November 2010

N . o Modified for
Definitive or Matrix and Organization :
Lab SOP Ti - . ; ) Project
itle, Revision Date, and/or Number Screening Analytical Instrument Performing @
Number Data Group Analysis work?
(Y/N)

Katahdin Equipment Maintenance, 08/09, Revision 8. Definitve Various Various Katahdin N
CA-101
Katahdin Analysis of Semivolatile Organic Compounds | Definitive Aqueous field QC | Gas Katahdin N
CA-213 By: SW 846 Method 8270 — Modified For samples and Chromatography/

Selected lon Monitoring (SIM), 08/09, Sediment/ Mass

Revision 7. PAHs Spectrometery

(GC/MS)

Katahdin Analysis of Pesticides By Gas Definitive Aqueous, GC ECD Katahdin N
CA-302 Chromatography/Electron Capture Detector : Sediment,

SW-846 Method 8081, 08/09, revision 10. Pesticides
Katahdin Analysis of PCBs as Congeners by Gas Definitive Aqueous field QC | GC/ECD Katahdin N
CA-334 Chromatography / Electron Capture Detector samples and

(: SW-846 Method 8082, revision 4, 08/09. Sediment/

PCBs

Katahdin Preparation of Aqueous Samples For Definitive Aqueous field NA/Extraction Katahdin N
CA-502 Extractable Semivolatile Analysis, 09/08, QC samples/

Revision 5. PAH Extraction
Katahdin Preparation of Aqueous Samples for Definitive Aqueous field QC | NA/Extraction Katahdin N
CA-515 Pesticides/PCBs Analysis, 09/08, Revision 5. sample/Pesticide/

PCBs Extraction

Katahdin Preparation Of Sediment/Soil Samples By Definitive Sediment NA/Extraction Katahdin N
CA-524 Soxhlet Extraction Using Method 3540 For Pesticide/PCBs

Pesticide/PCB Analysis, 08/09, Revision 5. Extraction
Katahdin Preparation Of Sediment/Soil Samples By Definitive Sediment PAH/ NA/Extraction Katahdin N
CA-526 Soxhlet Extraction Using Method 3540 For Extraction

Subsequent Extractable Semivolatile

Analysis, 08/09, Revision 6.
Katahdin Acid Digestion of Aqueous Samples by EPA Definitive Aqueous field QC | NA /sample Katahdin N
CA-604 Method 3010 for ICP Analysis of Total or sample/Metals preparation

Dissolved Metals, 05/09, Revision 4. Digestion
Katahdin Acid Digestion of Solid Samples by U.S. EPA | Definitive Sediment/ Metals | NA/sample Katahdin N
CA-605 Method 3050 for Metals by ICP-AES and Digestion preparation

GFAA, 08/09, Revision 4.
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o . L Modified for
Definitive or Matrix and Organization :
Lab SOP Ti - . . . Project
itle, Revision Date, and/or Number Screening Analytical Instrument Performing @
Number Data Group Analysis work?
(Y/N)
Katahdin Trace Metals Analysis by ICP-AES Using Definitive Sediment and Inductively coupled Katahdin N
CA-608 EPA Method 6010, 08/09, Revision 9. Aqueous field QC | plasma - atomic
sample/ Metals emission
spectroscopy (ICP-
AES)

Katahdin Digestion And Analysis Of Solid Samples For | Definitive Sediment/ Mercury Analyzer Katahdin N
CA-611 Mercury by U.S. EPA Method 7471, 08/09, Mercury

Revision 9.
Katahdin Digestion And Analysis Of Aqueous Samples | Definitive Aqueous field QC | Mercury Analyzer Katahdin N
CA-615 For Mercury By U.S. EPA Method sample/ Mercury

7470,08/09, Revision 4.
Katahdin Sample Receipt and Internal Control, 08/09, Definitive Various NA Katahdin N
SD-902 Revision 8.
Katahdin Sample Disposal, 05/09, Revision 4. Definitive Various NA Katahdin N
SD-903
SGS Method Manual of Standard Operating Definitive Sediment and High Resolution SGS North [ N
DC185.042 Procedures For the Determination of Aqueous QC Autospec Mass America Inc.
109.11 Polychlorinated Dibenzodioxins (PCDDs) and samples/Dioxins spectrometer/

Polychlorinated Dibenzofurans (PCDFs) by and Furans Agilent HP6890

High-Resolution Gas Chromatography/High-

Resolution Mass Spectrometry

(HRGC/HRMS) April 21, 2009, Revision 11
SGS Sample Processing Definitive Sediment and Continuous Liquid SGS North [ N
DC37.0508 | May 8, 2009, Revision 29 Aqueous QC Liquid Extractors America Inc.
09.29 samples/Dioxins (CLLE)

and Furans

SGS Standard Operating Procedures Definitive Sediment and High Resolution SGS North [ N
DC38.0421 for Analysis and Reporting (Method 1613) Aqueous QC Autospec Mass America Inc.
09.13 Issue date: 04/21/09 samples/Dioxins Spectrometer/

Revision: 13 and Furans Agilent HP6890
NA Not Applicable
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SAP Worksheet #24 -- Analytical Instrument Calibration Table
(UFP-QAPP Manual Section 3.2.2)

Title: Interim Offshore Monitoring Plan for Operable Unit 4

Revision Number: 1

Revision Date: November 2010

out of criteria.

must be <30 for the
calibration check
compounds (CCCs);
%RSD must be <
15% for all other
compounds.

If not met:

Option 1) Linear least
squares regression: r
must be = 0.995
Option 2) Non-linear
regression: coefficient
of determination
(COD) r* must be 2
0.99 (six points for
second order).

Reanalyze the
affected data.

Initial Calibration
Verification (ICV)

Once after each
initial calibration.

Percent Recoveries
(%Rs) of individual
compounds must be
within 80-120%.

Identify source of
problem, correct,

repeat calibration,
rerun samples.

Analyst, Department
Manager

Cccv

Analyze a standard
at the beginning of
each 12-hour shift
after a
decafluorotriphenyl
phosphine (DFTPP)
tune.

Average RFs for
SPCCs must be
>0.010.

Percent differences
(%Ds) for all target
compounds and
surrogates must be <
30%.

Recalibrate and/or
perform the
necessary
equipment
maintenance.
Check the
calibration
standards.
Reanalyze the
affected data.

Analyst, Department
Manager

Instrument Calibration Frequency of Acceptance Criteria Corrective Action Person SOP Reference
Procedure Calibration (CA) Responsible for CA
GC/MS PAHs SIM Initial Calibration - Instrument receipt, Average response Recalibrate and/or Analyst, Department | Katahdin SOP CA-
A minimum six- instrument change factors (RFs) for perform the Manager 213
point calibration (new column, System Performance necessary
performed for all source cleaning, Check Compounds equipment
analytes. etc.), when (SPCCs) must be maintenance.
continuing >0.010; Percent Check the
calibration relative standard calibration
verification (CCV) is | deviations (%RSDs) standards.

041008/P (WS #24)
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Instrument

Calibration
Procedure

Frequency of
Calibration

Acceptance Criteria

Corrective Action
(CA)

Person
Responsible for CA

SOP Reference

GC/MS PAHs SIM

Tune verification
DFTPP

Every 12 hours.

Criteria listed in
Section 7.4 current
revision of SOP CA-
213.

Retune and/or clean
source.

Analyst, Department
Manager

GC/ECD
Pesticides

Initial calibration - A
six point calibration
of individual
pesticides with a
mid-point
calibration of
Oxychlordane.

Upon instrument
receipt, major
instrument change,
or when the
Continuing
Calibration does not
meet criteria.

Calibration coefficient
of determination must
be > 0.990.

Repeat Initial
calibration.

If single-point cal
Oxychlordane is
identified in analysis
of sample, six point
calibration run of
identified compound
with reanalysis of
sample.

Analyst, Department
Manager

ICV Once after each %Rs of individual Identify source of Analyst, Department
initial calibration. compounds must be problem, correct, Manager
within 80-120%. repeat calibration,
rerun samples.
ccv Once after each %Rs of individual Identify source of Analyst, Department

initial calibration
and at the
beginning and end
of each run
sequence and
every 10 samples.

compounds must be
within 85-115%.

problem, correct,
repeat calibration,
rerun samples.

Manager

Katahdin SOP CA-
302
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calibration of all

change, when CCV

be > 0.990.

perform necessary

Instrument Calibration Frequency of Acceptance Criteria Corrective Action Person SOP Reference
Procedure Calibration (CA) Responsible for CA
GC/ECD Initial calibration - A | Instrument receipt, Calibration coefficient | Repeat initial Analyst, Department | Katahdin SOP CA-
PCBs minimum six point major instrument of determination must | calibration and/or Manager 334

initial calibration
and at the
beginning and end
of each run
sequence and
every 10 samples.

compounds must be
within 85-115%.

problem, correct,
repeat calibration,
rerun samples.

Manager

congeners. does not meet equipment
criteria. maintenance.
Check calibration
standards.
Reanalyze affected
data.
ICV Once after each %Rs of individual Identify source of Analyst, Department
initial calibration. compounds must be problem, correct, Manager
within 80-120%. repeat calibration,
rerun samples.
GC/ECD PCBs Cccv Once after each %Rs of individual Identify source of Analyst, Department | Katahdin SOP CA-

334
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110%.

unless the ICV >
110% and the
sample < the LOQ.
Investigate and
correct problem.

Calibration Blank

Before beginning a
sample sequence.

No analytes detected
> Limit of Detection
(LOD).

Correct the problem,
then reprepare and
reanalyze.

Analyst, Department
Manager

ccv At the beginning %Rs of true values Check problem, Analyst, Department
and end of each run | must be within 90- recalibrate and Manager
sequence and 110%. reanalyze any
every 10 samples. samples not
bracketed by
passing CCVs.
Low-Level At beginning and %Rs must be within Do not use results Analyst, Department

Calibration Check
Standard (if using
one-point initial
calibration)

end of run.

80%-120% of the true
value.

for failing elements,
unless Limit of
Quantitation (LOQ)
recovery > upper
limit and sample
result < LOQ.

Manager

Interference Check
Standards (ICS -
ICSA and ICSB)

At the beginning of
an analytical run.

ICSA recoveries must
be less than the
absolute value of the
LOD, and ICSB
recoveries must be
within 80-120 %R of
the true value.

Correct the problem,
then reprepare and
reanalyze all
affected samples.

Analyst, Department
Manager

Instrument Calibration Frequency of Acceptance Criteria Corrective Action Person SOP Reference
Procedure Calibration (CA) Responsible for CA
ICP-AES Initial Calibration — At the beginning of One-point calibration Recalibrate and/or Analyst, Department | Katahdin SOP CA-
Metals one-point each day or if QC is | per manufacturer's perform necessary Manager 608
calibration. out of criteria. guidelines. equipment
maintenance.
Check calibration
standards
ICV (Second Before beginning a %Rs of true values Do not use results Analyst, Department
Source) sample run. must be within 90- for failing elements Manager
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Instrument

Calibration
Procedure

Frequency of
Calibration

Acceptance Criteria

Corrective Action
(CA)

Person
Responsible for CA

SOP Reference

Mercury Analyzer

Initial Calibration

At instrument
receipt, major
instrument change,
and at the start of
each day.

Correlation coefficient
must be = 0.995.

Recalibrate and/or
perform necessary
equipment
maintenance.
Check calibration
standards

Analyst, Department
Manager

ICV (Second
Source)

Before beginning a
sample run.

%Rs of true values
must be within 90-
110%.

Correct problem and
repeat calibration.

Analyst, Department
Manager

Calibration Blank

Before beginning a
sample run.

No analytes detected
> LOD.

Correct problem and
repeat calibration.

Analyst, Department
Manager

Cccv

CCV-at beginning
and end of each run
sequence and
every 10 samples.

%Rs of true values
must be within 80-
120%.

Check problem,
recalibrate and
reanalyze any
samples not
bracketed by
passing CCVs.

Analyst, Department
Manager

Katahdin SOPs
CA-611 and CA-
615

Waters
Autospec/HP 6890
HRGC/HRMS

Initial calibration - A
minimum five-point

As needed to
maintain acceptable

20% RPD for native
and 35% RPD for

An acceptable initial
calibration must be

Analyst, Department
Manager

calibration is CCV, after major labeled species. established and
required. maintenance, or at verified with an
a minimum once independent source
per year. (CCV) before
sample reporting
may begin.
ccv At the beginning of As listed, per analyte Acceptable CCV Analyst, Department

sample analysis
every 12 hours.

on Table 7 of the
SOP referenced.

must be established
before sample
analysis may begin.

Manager

Descriptor Defining
Isomers

At the beginning of
each 12-hour
analytical
sequence.

First and last eluters
must be present
within the switching
times.

Perform a survey
scan to identify the
correct switching
times.

Analyst, Department
Manager

Mass Resolution

Before and after
each 12-hour

Mass resolution must
be at 10,000 as

Mass spec
maintenance.

Analyst, Department
Manager

SGS
DC185.042109.11

analytical estimated from a
sequence. printout of a
perfluorokerosene
(PEK) peak.
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SAP Worksheet #25 -- Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table

(UFP-QAPP Manual Section 3.2.3)

Instrument/
Equipment

Maintenance
Activity

Testing
Activity

Inspection
Activity

Frequency

Acceptance
Criteria

Corrective
Action

Responsible
Person®

SOP

Reference®

GC/MS

Check
pressure and
gas supply
daily. Manual
tune if DFTPP
not in criteria,
change septa
as needed,
change liner as
needed, cut
column as
needed. Other
maintenance
specified in lab
Equipment
Maintenance
SOP.

PAHs

lon source,
injector liner,
column,
column flow

Prior to initial
calibration
and/or as
necessary

Acceptable
Calibration or
Calibration
Verification

Correct the
problem and
repeat
Calibration or
Calibration
Verification

Analyst,
Department
Manager

Katahdin SOP
CA-213

GC/ECD

Check
pressure and
gas supply
daily. Change
septa and/or
liner as
needed,
replace or cut
column as
needed. Other
maintenance
specified in lab
Equipment
Maintenance
SOP.

Pesticides and
PCBs

Injector liner,
septa,
column,
column flow

Prior to initial
calibration
and/or as
necessary

Acceptable
Calibration or
Calibration
Verification

Correct the
problem and
repeat
Calibration or
Calibration
Verification

Analyst,
Department
Manager

Katahdin SOPs
CA-302 and
CA-334
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Instrument/
Equipment

Maintenance
Activity

Testing
Activity

Inspection
Activity

Frequency

Acceptance
Criteria

Corrective
Action

Responsible
Person®

SOP

Reference®

ICP-AES

Clean torch
assembly and
spray chamber
when
discolored or
when
degradation in
data quality is
observed.
Clean
nebulizer,
check argon,
replace
peristaltic
pump tubing as
needed. Other
maintenance
specified in lab
Equipment
Maintenance
SOP.

Metals

Torch,
nebulizer
chamber,
pump, pump
tubing

Prior to initial
calibration and
as necessary

Acceptable
Calibration or
Calibration
Verification

Correct the
problem and
repeat
Calibration or
Calibration
Verification

Analyst,
Department
Manager

Katahdin SOP
CA-608

Mercury
Analyzer

Replace
peristaltic
pump tubing,
replace
mercury lamp,
replace drying
tube, clean
optical cell
and/or clean
liquid/gas
separator as
needed. Other
maintenance
specified in lab
Equipment
Maintenance
SOP.

Mercury

Tubing,
sample
probe, optical
cell

Prior to initial
calibration and
as necessary

Acceptable
Calibration or
Calibration
Verification

Correct the
problem and
repeat
Calibration or
Calibration
Verification

Analyst,
Department
Manager

Katahdin SOPs
CA-611 and
CA-615
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Instrument/ Maintenance Testing Inspection Frequenc Acceptance Corrective Responsible SOP
Equipment Activity Activity Activity q y Criteria Action Person® Reference®
HR/GC Check Dioxins/ Liner, seal, Prior to initial See Section 7 | Acceptable Analyst/ DC185.042109.

pressure and Furans septum, calibration or of SOP. beginning Supervisor 11
gas supply column as necessary CCV must be
daily. Bake out established
column, before sample
change septa, reporting may
liner, seal as begin.
needed, cut
column as
needed
HR/MS Check for line Dioxins/ Liner, seal, Prior to initial Static Acceptable Analyst/ DC185.042109.
pump fluid level | Furans septum, calibration, resolution beginning Supervisor 11
and ballast. column, and beginning | must be CCV must be
Change the foreline pump | of 12-hour 10,000 ppm at | established
PFK septum. level and analytical 5% peak before sample
Ensure 10,000 ballast, tune sequence height. reporting may
resolution. begin.
Clean source See Section 7
as necessary. of SOP.
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SAP Worksheet #26 -- Sample Handling System
(UFP-QAPP Manual Appendix A)

SAMPLE HANDLING SYSTEM

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

Sample Collection (Personnel/Organization): FOL or designee/Tt

Sample Packaging (Personnel/Organization): FOL or designee/Tt

Coordination of Shipment (Personnel/Organization):. FOL or designee/Tt

Type of Shipment/Carrier: Federal Express

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization): Sample Custodians/Katahdin and SGS

Sample Custody and Storage (Personnel/Organization): Sample Custodians/Katahdin and SGS

Sample Preparation (Personnel/Organization): Extraction Lab, Metals Preparation Lab/Katahdin and SGS

Sample Determinative Analysis (Personnel/Organization): Gas Chromatography Lab, Gas Chromatography/Mass Spectrometry Lab, Metals Lab/Katahdin and
SGS

SAMPLE ARCHIVING

Field Sample Storage (No. of days from sample collection): 60 days from receipt

Sample Extract/Digestate Storage (No. of days from extraction/digestion): 3 months from sample digestion/extraction

Biological Sample Storage (No. of days from sample collection): NA

SAMPLE DISPOSAL

Personnel/Organization: Sample Custodians/Katahdin and SGS

Number of Days from Analysis: 30 days from submittal of final report or 60 days from receipt, whichever is longer
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SAP Worksheet #27 — Sample Custody Requirements Table
(UEP-QAPP Manual Section 3.3.3)

Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to laboratory): Tt CT-04 Sample Nomenclature, Tt SA-
1.2 Surface Water and Sediment Sampling, Tt SA-1.3 Soil Sampling, Tt SA-6.1 Non-Radiological Sample Handling

Laboratory Sample Custody Procedures (receipt of samples, archiving, disposal): Katahdin SD-902-08 - Sample Receipt and Internal Control,
Katahdin SD-903 — Sample Disposal, SGS MI3.122309.13 — SOP for the Login and Storage of Samples

Sample Identification Procedures: Katahdin SD-902-08 - Sample Receipt and Internal Control, SGS MI3.122309.13 — SOP for the Login and
Storage of Samples

Chain-of-Custody Procedures: Katahdin SD-902-08 - Sample Receipt and Internal Control, SGS MI3.122309.13 — SOP for the Login and
Storage of Samples
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SAP Worksheet #28 -- Laboratory QC Samples Table
(UEP-QAPP Manual Section 3.4)

Matrix Aqueous QC/
Sediment
Analytical Group |[PAHs

Title: Interim Offshore Monitoring Plan for Operable Unit 4

Revision Number: 1

Revision Date: November 2010

to 20 samples.

and all samples processed
with the contaminated blank.

Manager, and
Data Validator

Analytical SW-846 8270C
Method/ (SIM)/Katahdin
SOP Reference |SOP CA-213
Person(s)
Frequency/ Method/SOP QC . . Responsible for| Data Quality [Measurement Performance
QC Sample Number Acceptance Limits Corrective Action Corrective Indicator (DQI) Criteria (MPC)
Action

Method Blank Oneis Contaminants in the method (1) Investigate source of Analyst, Bias/ Same as Method/SOP QC

performed for blank must be < %2 LOQ. contamination (2) Reprepare |Laboratory Contamination  |Acceptance Limits.

each batch of up and analyze method blank Department

to 20 samples.

are provided in the
corresponding SOP in
Appendix C). M

in the same 12 hour clock
and acceptable, then narrate.
If the LCS recoveries are high
but the sample results are
<LOQ, then narrate otherwise
re-prepare and reanalyze.

Manager, and
Data Validator

Surrogates Three per %Rs must meet the (1) Check chromatogram for [Analyst, Accuracy/Bias [Same as Method/SOP QC
sample: laboratory statistically derived |interference; if found, then Laboratory Acceptance Limits.
2- control limits. Current limits  |flag data. Department
Methylnaphthale |are provided in the (2) If not found, check Manager, and
ne-d10 corresponding SOP in instrument performance; if Data Validator
Fluorene- Appendix C). M problem is found, then correct
d10Pyrene-d10. and reanalyze.
(3) If still out, then re-extract
and analyze sample.
(4) If reanalysis is out, then
flag data.
Laboratory Oneis %Rs must meet the Evaluate and reanalyze if Analyst, Precision/ Same as Method/SOP QC
Control Sample |performed for laboratory statistically derived |possible. Laboratory Accuracy/Bias  [Acceptance Limits.
(LCS) each batch of up |control limits. Current limits  [If an MS/MSD was performed |Department
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Matrix Aqueous QC/
Sediment
Analytical Group |[PAHs

Title: Interim Offshore Monitoring Plan for Operable Unit 4

Revision Number: 1
Revision Date: November 2010

to 20 samples.

are provided in the
corresponding SOP in
Appendix C). ™"

The relative percent
difference (RPD) between MS
and MSD should be < 30%.

taken for samples when
recoveries are outside limits
and surrogate and LCS
criteria are met.

If both the LCS and MS/MSD
are unacceptable re-prepare
the samples and QC.

Manager, and
Data Validator

Analytical SW-846 8270C
Method/ (SIM)/Katahdin
SOP Reference |SOP CA-213
Person(s)
Frequency/ Method/SOP QC ; . Responsible for| Data Quality [Measurement Performance
QC Sample Number Acceptance Limits Corrective Action Corrective Indicator (DQI) Criteria (MPC)
Action
Matrix Spike Oneis %Rs must meet the Analyst, Precision/ Same as Method/SOP QC
MS/MSD performed for laboratory statistically derived . . . Laboratory Accuracy/ Bias  [Acceptance Limits.
L - Corrective action will not be
each batch of up |control limits. Current limits Department

Internal Standard
(1S)

Five per sample
1,4-
dichlorobenzene-
d4,
naphthalene-d8,
acenaphthene-
d10,
phenanthrene-
d10, chrysene-
d12

Retention times for ISs must
be + 30 seconds and the
responses within -50% to
+100% of the midpoint initial
calibration standard for each
IS.

Reanalyze affected samples

Analyst,
Laboratory
Department
Manager, and
Data Validator

Precision/
Accuracy/ Bias

Same as Method/SOP QC
Acceptance Limits.
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Matrix Aqueous QC/
Sediment
Analytical Group [Pesticides

Title: Interim Offshore Monitoring Plan for Operable Unit 4

Revision Number: 1
Revision Date: November 2010

associated QC i.e., If the
blank results are above the
LOQ, then report the sample
results tj=hat are <LOQ or >
10X the blank concentration.
Otherwise, reprepare a blank
and samples >LOQ and <10X
LOQ.

Manager, and
Data Validator

Analytical SW-846 8081A/
Method/ Katahdin SOP CA-
SOP Reference |302
Person(s)
Frequency/ Method/SOP QC . . Responsible for| Data Quality [Measurement Performance
QC Sample Number Acceptance Limits Corrective Action Corrective Indicator (DQI) Criteria (MPC)
Action

Method Blank One is performed |Contaminants in the Investigate source of Analyst, Bias/ Same as Method/SOP QC

for each batch of up|method blank must be < %2 |contamination. Laboratory Contamination  |Acceptance Limits.

to 20 samples. LOQ. Evaluate the samples and Department
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Matrix Aqueous QC/
Sediment
Analytical Group [Pesticides

Analytical
Method/
SOP Reference

SW-846 8081A/
Katahdin SOP CA-
302

Title: Interim Offshore Monitoring Plan for Operable Unit 4

Revision Number: 1
Revision Date: November 2010

Current limits are provided
in the corresponding SOP
in Appendix C). M

Sample Duplicate (LCSD)
was performed and only one
of the set was unacceptable,
then narrate.

If the LCS recovery is high
but the sample results are
<LOQ, then narrate.
Otherwise, re-extract blank
and affected sample batch.

Manager, and
Data Validator

Person(s)
Frequency/ Method/SOP QC . . Responsible for| Data Quality [Measurement Performance
QC Sample Number Acceptance Limits Corrective Action Corrective Indicator (DQI) Criteria (MPC)
Action
Surrogate Two per sample. %Rs must meet the No corrective action will be  |Analyst, Accuracy/Bias [Same as Method/SOP QC
Tetrachloro-m- laboratory statistically taken when one surrogate is |Laboratory Acceptance Limits.
xylenes derived control limits. within criteria. Department
Decachlorobiphenyl[Current limits are provided |If surrogates %Rs exceed Manager, and
in the corresponding SOP [upper limit and sample is Data Validator
in Appendix C). <LOQ no corrective action is
taken.
If surrogates are below the
lower limit, then the affected
samples are re-extracted and
reanalyzed.
LCS One is performed  |%Rs must meet the If an MS/MSD was performed |Analyst, Precision/ Same as Method/SOP QC
for each batch of up|laboratory statistically and acceptable, then narrate. |Laboratory Accuracy/ Bias [Acceptance Limits.
to 20 samples. derived control limits. If an LCS/Laboratory Control |Department
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Matrix Aqueous QC/

Sediment
Analytical Group [Pesticides
Analytical SW-846 8081A/
Method/ Katahdin SOP CA-
SOP Reference |302

Person(s)
Frequency/ Method/SOP QC . . Responsible for| Data Quality [Measurement Performance
QC Sample Number Acceptance Limits Corrective Action Corrective Indicator (DQI) Criteria (MPC)
Action

MS/MSD One is performed  |%Rs must meet the Evaluate the samples and Analyst, Precision/ Same as Method/SOP QC

for each batch of up|laboratory statistically associated QC. Laboratory Accuracy/ Bias  [Acceptance Limits.

to 20 samples. derived control limits. If the LCS results are Department

Current limits are provided
in the corresponding SOP
in Appendix C).

The RPD between MS and
MSD should be < 30%.

acceptable, then narrate

If both the LCS and MS/MSD
are unacceptable, then
reprepare the samples and
QC.

Manager, and
Data Validator
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Matrix Aqueous
QC/Sediment
Analytical Group [PCB -
Congeners
Analytical SW-846
Method/ 8082/Katahdin
SOP Reference |SOP CA-334
Person(s)
Frequency/ Method/SOP QC . . Responsible for| Data Quality [Measurement Performance
QC Sample Number Acceptance Limits Corrective Action Corrective Indicator (DQI) Criteria (MPC)
Action
Method Blank Oneis Contaminants in the method [Investigate source of Analyst, Bias/ Same as Method/SOP QC
performed for blank must be < %2 LOQ. contamination. Laboratory Contamination  |Acceptance Limits.
each batch of up Evaluate the samples and Department

to 20 samples.

associated QC i.e., Ifthe
blank results are above the
LOQ, then report the sample
results that are <LOQ or >
10X the blank concentration.
Otherwise, reprepare a blank
and samples >LOQ and <10X
LOQ.

Manager, and
Data Validator
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Matrix Aqueous
QC/Sediment
Analytical Group [PCB -
Congeners
Analytical SW-846
Method/ 8082/Katahdin
SOP Reference |SOP CA-334
Person(s)
Frequency/ Method/SOP QC . . Responsible for| Data Quality [Measurement Performance
QC Sample Number Acceptance Limits Corrective Action Corrective Indicator (DQI) Criteria (MPC)
Action
Surrogate Three per %Rs must meet the No corrective action will be  |Analyst, Accuracy/Bias  [Same as Method/SOP QC
sample - laboratory statistically derived [taken when one surrogate is |Laboratory Acceptance Limits.
Tetrachloro-m- |control limits. Current limits  [within criteria. Department
xylene, PCB-103 |are provided in the If surrogates %Rs exceed Manager, and
and PCB-192 corresponding SOP in upper limit and sample is Data Validator
Appendix C). ™" <LOQ no corrective action is
taken.
If surrogates below the lower
limit, then the affected
samples are re-extracted and
reanalyzed.
LCS One is %Rs must meet the If an MS/MSD was performed |Analyst, Precision/ Same as Method/SOP QC
performed for laboratory statistically derived [and acceptable, then narrate. |Laboratory Accuracy/Bias  [Acceptance Limits.
each batch of up [control limits. Current limits  [If an LCS/LCSD was Department

to 20 samples.

are provided in the
corresponding SOP in
Appendix C). ™V

performed and only one of
the set was unacceptable,
then narrate.

If the LCS recovery is high
but the sample results are
<LOQ, then narrate.
Otherwise, re-extract blank
and affected sample batch.

Manager, and
Data Validator
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Matrix Aqueous
QC/Sediment
Analytical Group [PCB -
Congeners
Analytical SW-846
Method/ 8082/Katahdin
SOP Reference |SOP CA-334
Person(s)
Frequency/ Method/SOP QC . . Responsible for| Data Quality [Measurement Performance
QC Sample Number Acceptance Limits Corrective Action Corrective Indicator (DQI) Criteria (MPC)
Action
MS/MSD Oneis %Rs must meet the Evaluate the samples and Analyst, Precision/ Same as Method/SOP QC
performed for laboratory statistically derived [associated QC. Laboratory Accuracy/ Bias  [Acceptance Limits.
each batch of up |control limits. Current limits  [If the LCS results are Department

to 20 samples.

are provided in the
corresponding SOP in
Appendix C). ™"

The RPD between MS and
MSD should be < 30%.

acceptable, then narrate

If both the LCS and MS/MSD
are unacceptable, then re-
prepare the samples and QC.

Manager, and
Data Validator
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Matrix Aqueous QC/
Sediment
Analytical Group [Metals
Analytical SW-846 3010A,
Method/ 6010C/7470A/

SOP Reference

Katahdin SOP
CA-604, CA-608,
CA615

batch of up to 20
samples.

value, then redigest.

If blank value is less than
negative LOQ, then report
sample results. If > 10x the
absolute value of the blank
result, then redigest.

Manager, and
Data Validator

Person(s)
Frequency/ Method/SOP QC . . Responsible for| Data Quality [Measurement Performance
QC Sample Number Acceptance Limits Corrective Action Corrective Indicator (DQI) Criteria (MPC)
Action
Method Blank One is Contaminants in the method |If blank value > LOQ, then Analyst, Bias/ Same as Method/SOP QC
performed for blank must be < %2 LOQ. report sample results. If < Laboratory Contamination  |Acceptance Limits.
each digestion LOQ or > 10 x the blank Department

LCS

One per
digestion batch
of 20 or fewer

Water:
%R must be within 80 to
120% of the true value.

Redigest and reanalyze all
associated samples for
affected analyte.

Analyst,
Laboratory
Department

Accuracy/Bias/
Contamination

Same as Method/SOP QC
Acceptance Limits.

samples. Soil: Manager, and
%R must be within vendor- Data Validator
supplied limits.
MS/Duplicate One per Recovery should be within Flag results for affected Analyst, Accuracy/Bias [Same as Method/SOP QC
digestion batch [75-125% of the true value if [analytes for all associated Laboratory Acceptance Limits.
of 20 or fewer sample < 4x spike added. samples with “N.” Department

similar matrix.

10% of the original result.

Manager, and
Data Validator

samples. Manager, and
The RPD should be within Data Validator
<20%.
ICP Serial One per If original sample result is at |Flag results for affected Same as Method/SOP QC
Dilution preparation least 50x the instrument analytes for all associated Analyst, Accuracy/Bias  [Acceptance Limits.
batch of 20 or detection limit, five-fold samples with “E.” Laboratory
fewer samples of [dilution must agree within + Department
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Aqueous QC/

Title: Interim Offshore Monitoring Plan for Operable Unit 4

Revision Number: 1

Revision Date: November 2010

Method Blank

preparation batch,
run after

limit or <10% of level in
sample.

samples must
be re-

Manager, and Data Validator

Matrix Sediment
Dioxins and
Analytical Furans
Group
EPA 1613B
Analytical DC185.042109.11
Method/
SOP
Reference
QC Sample Frequency / Method / SOP QC Corrective Person(s) Responsible for Data Quality Measurement
Number Acceptance Limits Action Corrective Action Indicator (DQI) Performance Criteria
(MPC)
One per PCDDF< SOP reporting Affected Analyst, Laboratory Department (Bias/Contamination |Same as Method/SOP QC

Acceptance Limits.

calibration extracted.

standards and

before samples.

One per See Table 9 of SOP Re-extract Analyst, Laboratory Department (Accuracy Same as Method/SOP QC
Ongoing extraction batch batch if low Manager, and Data Validator Acceptance Limits.
precision and detected.
recovery Evaluate data
standard quality for high
(OPR) and non-

detected

One per See Table 9, < 20%RSD. |If needed and |Analyst, Laboratory Department [Accuracy and Same as Method/SOP QC
Ongoing extraction batch. fails, re-extract |Manager, and Data Validator Precision/outside  |Acceptance Limits.
precision batch. method limits.
recovery
standard
duplicate
(OPRD)
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Title: Interim Offshore Monitoring Plan for Operable Unit 4

Revision Number: 1

Revision Date: November 2010

Aqueous QC/
Matrix Sediment
Dioxins and
Analytical Furans
Group
EPA 1613B
Analytical DC185.042109.11
Method/
SOP
Reference
QC Sample Frequency / Method / SOP QC Corrective Person(s) Responsible for Data Quality Measurement
Number Acceptance Limits Action Corrective Action Indicator (DQI) Performance Criteria
(MPC)
One pair per %R should be within 75 to  [None. Analyst, Laboratory Department [Accuracy and Same as Method/SOP QC
MS/MSD method, per 125%, RPD must be less Manager, and Data Validator Precision/Matrix Acceptance Limits.
matrix, per than 20%. affect.
extraction
technique, per 30
days, per 20
samples.
At client request [%D must be <20%. Flag failures. [Analyst, Laboratory Department [Precision/Matrix Same as Method/SOP QC
Lab Sample Manager, and Data Validator Affect Acceptance Limits.
Duplicate
Every field %R for each internal Correct the Analyst, Laboratory Department [Precision/Matrix Same as Method/SOP QC
Internal sample and every [standard in the original problem, then [Manager, and Data Validator Affect Acceptance Limits.
Standards standard. sample (prior to dilutions) |reprepare and
must be within 40-135%. reanalyze the
samples with
failed internal
standard.

1  Limits are updated periodically and may change from the issuance of the final SAP to the time data validation is performed. The limits used for
validation will be the limits that are current at the time of analysis.
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Project-Specific SAP
Site Name/Project Name: OU4 Interim Offshore Monitoring
Site Location: Portsmouth Naval Shipyard, Kittery, Maine

SAP Worksheet #29 -- Project Documents and Records Table
(UFP-QAPP Manual Section 3.5.1)

Title: Interim Offshore Monitoring Plan for Operable Unit 4
Revision Number: 1
Revision Date: November 2010

Document / Record

Where Maintained

Sample Collection Documents and Records

Field logbook (and sampling notes)

Field forms (e.g., boring logs, sample log sheets, drilling logs, etc.)
Chain-of-custody records

Equipment calibration logs

Photographs

Field Task ModificationRequest Forms

Field Sampling SOPs

Laboratory Documents and Records

Sample receipt/login forms, custody, and tracking records
Sample storage records

Sample preparation logs

Standard traceability logs

Equipment calibration logs

Sample analysis run logs

Equipment maintenance, testing, and inspection logs
Corrective action forms

Reported field sample results

Reported results for standards, quality control checks, and quality control
samples

Data completeness checklists

Sample storage and disposal records

Telephone logs

Extraction/clean-up records

Raw data

Electronic Data Deliverables

Data Assessment Documents and Records

Field Sampling Audit Checklist (if an audit is conducted)
Analytical Audit Checklist (if an audit is conducted)
Data Validation Memoranda

Tt Project File. Field forms, chain-of-custody records, field task
modification request forms, and photographs will also be included
in the field investigation data package.

Tt Project File, long-term data package storage at third-party
professional document storage firm. The EDDs and
corresponding databases will be formatted in both Navy and
MEDEP formats.

Tt Project File. Data validation reports will also be included in the
field investigation data package.
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Title: Interim Offshore Monitoring Plan for Operable Unit 4

Revision Number: 1
Revision Date: November 2010

Document / Record

Where Maintained

Other Documents

HASP

All versions of SAP

Field investigation data package

All versions of project reports (e.g., Rl, FS)

Tt Project File
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Project-Specific SAP

Site Name/Project Name: OU4 Interim Offshore Monitoring
Site Location: Portsmouth Naval Shipyard, Kittery, Maine

SAP Worksheet #30 -- Analytical Services Table

(UFP-QAPP Manual Section 3.5.2.3)

Title: Interim Offshore Monitoring Plan for Operable Unit 4
Revision Number: 1
Revision Date: November 2010

Laboratory / Backup Laboratory /
. Sample Analytical Data Package Organization Organization
: Analytical Locations/
Matrix Method Turnaround (name and address, (name and address,
Group ID Number -
Time contact person and contact person and
telephone number) telephone number)
Kate Zaleski Not applicable
See SW-846 8270C 21 calendar Project Manager pp
PAHs Worksheet SIM days Katahdin Analytical Services
#18 600 Technology Way
Scarborough, ME 04074 -
See SW-846 8081A | 21 calendar (207) 874-2400 Ext. 17 Not applicable
Sediment Pesticides Worksheet days kzaleski@katahdinlab.com
and #18
aqueous See SW-846 8082 Not applicable
field QC PCB Worksheet 21 calendar pp
Congeners 418 days
See SW-846 6010C, | 21 calendar Not applicable
Metals Worksheet 6020A, and days
#18 T7470A, 7471A
and Worksheet days
aqueous #18
field QC
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Project-Specific SAP
Site Name/Project Name: OU4 Interim Offshore Monitoring
Site Location: Portsmouth Naval Shipyard, Kittery, Maine

SAP Worksheet #31 — Planned Projects Assessment Table

(UFP-QAPP Manual Section 4.1.1)

Title: Interim Offshore Monitoring Plan for Operable Unit 4

Revision Number: 1

Revision Date: November 2010

Person(s)

Person(s) Person(s) Responsible Responsible for Person(s)
Internal Organization Resp0n5|b_le for tor Reaponding to Identifying _and Respor_13|b_le for

Assessment - Performing P 9 Implementing Monitoring

Frequency or Performing Assessment Findings , : :
Type External Assessment Assessment . o Corrective Actions | Effectiveness of CA
(title and organizational (title anadffﬁi;gt?;rgatlonal (CA) (title and organizational
affiliation) (title and organizational affiliation)
affiliation)
Laboratory Every 2 External DoD ELAP DoD ELAP Laboratory QAM or Laboratory QAM or | Laboratory QAM or
System Audit” years accrediting body Laboratory Manager Laboratory Laboratory Manager
Manager

1 Katahdin and SGS are DoD Environmental Laboratory Accreditation Program (DoD ELAP) accredited. The DoD ELAP accreditation letters are

included in Appendix C.
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Project-Specific SAP
Site Name/Project Name: OU4 Interim Offshore Monitoring
Site Location: Portsmouth Naval Shipyard, Kittery, Maine

Title: Interim Offshore Monitoring Plan for Operable Unit 4
Revision Number: 1
Revision Date: November 2010

SAP Worksheet #32 -- Assessment Findings and Corrective Action Responses
(UFP-QAPP Manual Section 4.1.2)

Individual(s) o
Nature of Notified of - Nature of Individual(s)
Assessment . . S Time Frame Corrective Action Receiving .
Deficiencies Findings : . Time Frame
Type Documentation ; of Response Corrective Action for Response
(name, title, Notification Documentation Response
organization) ) o
(name, title, organization)
Laboratory Written audit report | Deb Nadeau Specified by Letter DoD ELAP Specified by
System Audit Laboratory DoD ELAP Accrediting body DoD ELAP
Director, accrediting accrediting
Katahdin body body
Leslie Dimond
Laboratory QAM,
Katahdin
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Project-Specific SAP

Site Name/Project Name: OU4 Interim Offshore Monitoring
Site Location: Portsmouth Naval Shipyard, Kittery, Maine

SAP Worksheet #33 -- QA Management Reports Table

(UFP QAPP Manual Section 4.2)

Title: Interim Offshore Monitoring Plan for Operable Unit 4

Revision Number: 1
Revision Date: November 2010

Type of Report

Frequency

(daily, weekly monthly, quarterly,
annually, etc.)

Projected Delivery
Date(s)

Person(s) Responsible
for Report Preparation
(title and organizational affiliation)

Report Recipient(s)
(title and organizational affiliation)

Data Validation Report

Per SDG

Once validation is complete

Tetra Tech DVM or
designee

Tetra Tech PM, project file

Major Analysis Problem When persistent analysis Immediately Tetra Tech CLEAN QAM Tetra Tech PM, CLEAN
Identification (internal problems are detected QAM, Program Manager,
memo) and project file
Project Monthly Progress Monthly for duration of Monthly Tetra Tech PM Department of Navy (DON),
Report project project file
Laboratory QA Report When significant plan Immediately Laboratory PM Tetra Tech PM, project file
deviations result from
unanticipated
circumstances
041008/P (WS #33) 88 CTO WE29



Project-Specific SAP

Site Name/Project Name: OU4 Interim Offshore Monitoring
Site Location: Portsmouth Naval Shipyard, Kittery, Maine

SAP Worksheet #34 -- Verification (Step I) Process Table
(UFP-QAPP Manual Section 5.2.1)

Title: Interim Offshore Monitoring Plan for Operable Unit 4

Revision Number: 1
Revision Date: November 2010

Verification Input

Description

Internal /
External

Responsible for Verification
(name, organization)

Chain-of-Custody Forms

The Tetra Tech FOL or designee will review and sign the
chain-of-custody form to verify that all samples listed are
included in the shipment to the laboratory and the sample
information is accurate. The forms will be signed by the
sampler, and copies will be retained for the project file and
Tetra Tech PM. See SOP SA-6.3.

Internal

Tt sampler and FOL

SAP Sample Tables

Verify that all proposed samples listed in the SAP tables have
been collected.

Internal

Tt FOL or designee

Sample Log Sheets

Verify that information recorded in the log sheets is accurate
and complete.

Internal

Tt FOL or designee

Sample Coordinates

Verify that sample locations are correct and in accordance
with the SAP proposed locations.

Internal

Tt FOL or designee

Field SOPs/Field
Logs/SampleCcollection

Ensure that all sampling SOPs were followed. Verify that
deviations have been documented and MPCs have been
achieved. Particular attention should be given to verify that
samples were correctly identified, that sampling location
coordinates are accurate, and that documentation establishes
an unbroken trail of documented chain-of-custody from
sample collection to report generation. Verify that the correct
sampling and analytical methods/SOPs were applied. Verify
that the sampling plan was implemented and carried out as
written and that any deviations are documented.

Internal

Tt FOL or designee

Analytical SOPs

Ensure that all laboratory SOPs were followed. Verify that the
correct analytical methods/SOPs were applied.

Internal

Katahdin QAM/SGS QAM

Documentation of
Method QC Results

Establish that all method QC samples were analyzed and in
control as listed in the analytical SOPs. If method QA is not in
control, the laboratory will contact Tetra tech for guidance
prior to report preparation.

Internal

Katahdin QAM/SGS QAM

Field QC Samples

Check that field QC samples listed in Worksheet #20 were
collected as required.

Internal

Tt FOL or designee
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Project-Specific SAP

Site Name/Project Name: OU4 Interim Offshore Monitoring
Site Location: Portsmouth Naval Shipyard, Kittery, Maine

Title: Interim Offshore Monitoring Plan for Operable Unit 4

Revision Number: 1
Revision Date: November 2010

custody and hard copy data package for accuracy and
completeness. Laboratory analytical results will be verified
and compared to the electronic analytical results for accuracy.
Sample results will be evaluated for laboratory contamination
and will be qualified for false positives using the laboratory
method/preparation blank summaries. Positive results
reported between the method detection limit and the reporting
limit will be qualified as estimated. Extraneous laboratory
qualifiers will be removed from the validation qualifier.

Verification Input Description Internal / Responsible for yerification
External (name, organization)
Chain-of-Custody Forms | The laboratory sample custodian will review the sample Internal/ Laboratory sample custodian/ Tt
shipment for completeness, integrity, and sign accepting the External data validator
shipment. The Tetra Tech data validator will check that the
Chain-of-Custody Form was signed/dated by the Tetra Tech
FOL or designee relinquishing the samples and also by t Tetra
Tech he laboratory sample custodian receiving the samples
for analyses.
Analytical Data Package | All analytical data packages will be verified internally for Internal Katahdin QAM/SGS QAM
completeness by the laboratory performing the work. The
laboratory QAM will sign the case narrative for each data
package.
Analytical Data Package | The data package will be verified for completeness by Tetra External Tt Data Validator
Tech data validator. Missing information will be requested
Tetra Tech from the laboratory.
EDDs The electronic data will be verified against the chain-of- External Tt Data Validator
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Project-Specific SAP

Title: Interim Offshore Monitoring Plan for Operable Unit 4

Site Name/Project Name: OU4 Interim Offshore Monitoring
Site Location: Portsmouth Naval Shipyard, Kittery, Maine

SAP Worksheet #35 -- Validation (Steps lla and 1lb) Process Table
(UFP-QAPP Manual Section 5.2.2) (Figure 37 UFP-QAPP Manual) (Table 9 UFP-QAPP Manual)

Revision Number: 1
Revision Date: November 2010

Step lla/ A I i idati
b Validation Input Description Responsible for Validation
lIb (name, organization)

Chain-of-Custody Ensure_ that the custody and mtegnty of the samples were Tt Project Chemist or Data
lla maintained from collection to analysis and that custody records ;
Forms L Validators
are complete and any deviations are recorded.
Review that the samples were shipped and stored at the required
temperature and that sample pH for chemically preserved . .
lla Holding Times samples meet the requirements listed in Worksheet #19. Ensure \-I;;ﬁég{(z?;Chem'St or Data
that the analyses were performed within the holding times listed in
Worksheet #19.
Ensure that the laboratory QC samples listed in Worksheet #28
Laboratory Data were analyzed and that the MPCs listed in Worksheet #12 were Tt Proiect Chemist or Data
lla/llb Results for met for all field samples and QC analyses. Check that specified VaIidaJtors
Accuracy field QC samples were collected and analyzed and that the
analytical QC criteria set up for this project were met.
Laborator Check the laboratory precision by reviewing the RPD or percent
lla/lb Du Iicate),/Anal ses difference values from laboratory duplicate analyses; MS/MSDs; Tt Project Chemist or Data
forFI)Drecision y and LCS/LCSDs. Ensure compliance with the methods and Validators
project MPC accuracy goals listed in Worksheet #12.
Sample Results for Chec_:k that the laboratory re_corded the temperature at sample Tt Project Chemist or Data
lla/llb . receipt and the pH of chemically preserved samples to ensure ;
Representativeness : . ; . Validators
sample integrity from sample collection to analysis.
Discuss the impact on matrix interferences or sample dilutions
lla/lb PALs performed because of the high concentration of one or more Tt Project Chemist or Data
contaminants, on the other target compounds reported as not Validators
detected. Document this usability issue and inform the PM.
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Title: Interim Offshore Monitoring Plan for Operable Unit 4

Site Name/Project Name: OU4 Interim Offshore Monitoring
Site Location: Portsmouth Naval Shipyard, Kittery, Maine

Revision Number: 1
Revision Date: November 2010

Step lla/
lIb*

Validation Input

Description

Responsible for Validation
(name, organization)

lla/llb

Data Validation
Report

Summarize deviations from methods, procedures, or contracts.
Qualify data results based on method or QC deviation and explain
all the data qualifications. Print a copy of the project database
qualified data depicting data qualifiers and data qualifiers codes
that summarize the reasons for data qualifications. Determine if
the data met the MPCs and determine the impact of any
deviations on the technical usability of the data.

Tt Project Chemist or Data
Validators

lla, IIb

SAP QC Sample
Documentation

Ensure that all QC samples specified in the SAP were collected
and analyzed and that the associated results were within
prescribed SAP acceptance limits. Ensure that QC samples and
standards prescribed in analytical SOPs were analyzed and within
the prescribed control limits. If any significant QC deviations
occur, the laboratory shall have contacted the Tt PM.

Tt PM or designee

lla, IIb

Documentation of
Analytical Reports
for Completeness

Review the chain-of-custody forms generated in the field to
ensure that the required analytical samples have been collected,
appropriate sample identifications have been used, and correct
analytical methods have been applied. Validator will verify that
elements of the data package required for validation are present,
and if not, the laboratory will be contacted and the missing
information will be requested. Validation will be performed per
Worksheet #36. Check that all data have been transferred
correctly and completely to the final Structured Query Language
(SQL) database.

Tt Project Chemist or Data
Validators

lla/llb

PALs

Review and add PALs to the laboratory EDDs. Flag samples and
notify Tt PM of samples that exceed PSLs as listed on \Worksheet
#15.

Tt PM or designee

IIb

QLs for Sensitivity

Ensure that the QLs listed in Worksheet #15 were achieved.

Tt Project Chemist or Data
Validators

IIb

Analytical Data
Deviations

Determine the impact of any deviation from sampling or analytical
methods and SOPs requirements and matrix interferences effect
on the analytical results.

Tt Project Chemist or Data
Validators
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Project-Specific SAP

Site Name/Project Name: OU4 Interim Offshore Monitoring
Site Location: Portsmouth Naval Shipyard, Kittery, Maine

Title: Interim Offshore Monitoring Plan for Operable Unit 4

SAP Worksheet #36 —Analytical Data Validation (Steps lla and llb) Summary Table
(UEP-QAPP Manual Section 5.2.2.1)

Revision

Number: 1

Revision Date: November 2010

Step lla/ llb

Matrix

Analytical Group

Validation Criteria

Data Validator

(title and organizational

affiliation)

Illa and Ilb

Sediment and
aqueous field QC

PAHSs, Pesticides,
and PCBs

SW-846 8270C SIM, 8081A, and
8082 method-specific criteria and
those criteria listed in Worksheet #s
12,15, 24, and 28 will be used. If not
included in Worksheet #s12, 15, 24 or
28, default to U.S. EPA Region 1 Data
Validation Functional Guidelines for
Evaluating Environmental Analyses,
Part Il, December 1996, and Part Ill,
February 2004, then default to the
logic outlined in U.S. EPA Contract
Laboratory Program National
Functional Guidelines for Organic
Data Review EPA-540/R-99-008,
October 1999 will be used to apply
qualifiers to data.

Tt Data Validation Specialist
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Site Name/Project Name: OU4 Interim Offshore Monitoring
Site Location: Portsmouth Naval Shipyard, Kittery, Maine

Title: Interim Offshore Monitoring Plan for Operable Unit 4

Revision Number: 1
Revision Date: November 2010

Step lla/ llb

Matrix

Analytical Group

Validation Criteria

Data Validator

(title and organizational
affiliation)

lla and llb

Sediment and
aqueous field QC

Metals

SW-846 6010C, 6020A, 7470A,
7471A, and the specific criteria and
those listed in Worksheet #s 12, 15,
24, and #8 will be used. If not included
in Worksheet #s 12, 15, 24, and 28,
default to U.S. EPA Region 1 Data
Validation Functional Guidelines for
Evaluating Inorganic Analyses, Part
VI, November 2008, then default to
the logic outlined in U.S. EPA
Contract Laboratory Program National
Functional Guidelines for Inorganic
Data Review EPA 540-R-04-004,
October 2004 will be used to apply
qualifiers to data.

Tt Data Validation Specialist

Illa and Ilb

Sediment and
aqueous field QC

Dioxins and Furans

SW-846 8290 method specific criteria
and those criteria listed in \Worksheet
#s 12, 15, 24, and 28 will be used. If
not included in Worksheet #s 12, 15,
24 or 28, the logic outlined in U.S.
EPA Contract Laboratory Program
National Functional Guidelines for
Chlorinated Dioxin/Furan Data
Validation, September 2005, will be
used to apply qualifiers to data.

Tt Data Validation Specialist

041008/P (WS #36)

94

CTO WE29



Project-Specific SAP Title: Interim Offshore Monitoring Plan for Operable Unit 4
Site Name/Project Name: OU4 Interim Offshore Monitoring Revision Number: 1
Site Location: Portsmouth Naval Shipyard, Kittery, Maine Revision Date: November 2010

SAP Worksheet #37 -- Usability Assessment
(UFP-QAPP Manual Section 5.2.3)

Usability Assessment

Summarize the usability assessment process and all procedures, including interim steps and any statistics, equations, and computer
algorithms that will be used:

If verification and validation requirements are not satisfied, the data will be qualified. Data will be classified as estimated (J, UJ) for minor
QC deviations that not likely to compromise the data usability significantly, or the data will be classified as rejected (R, UR) for major QC
deviations that are likely to have a significant effect on data usability. The impact of rejected data will be evaluated and the need for
corrective actions such as resampling will be evaluated. This determination will be made by the Tt project team and will be based on an
evaluation of whether project objectives can be achieved without resampling. The use of estimated data, if any, will be discussed in the
project report and will be subject to project team review.

All of the Precision, Accuracy, Representativeness, Completeness, Comparability, and Sensitivity (PARCCS) parameters will be evaluated
during a Data Quality Review (DQR) to determine the overall usability of the data compared to project criteria outlined in this SAP.
Precision, accuracy, sensitivity, and completeness will be evaluated based on numerical data; evaluations of representativeness and
comparability will be qualitative.

Deviations from the SAP will be reviewed to assess whether the deviations are significant enough to compromise the attainment of project
objectives. If project objectives are compromised, as determined by the project team, additional planning meetings may be required to
revise DQOs. This will be a team decision based on the numerous variables and interactions of variables that cannot be predicted before
collecting the data.

Analytical data will be checked to ensure that they are accurately transferred to the electronic project database. These inspections involve
a series of cross-checks and inspections that are performed manually or with database software. The database is Microsoft SQL 2000
Version 8 and upgrades thereto.

The data will be reviewed to identify potential outliers. This may involve statistical testing at the discretion of the Tt PM with input from the
project team. If a review of the field and laboratory documentation indicates that the suspected outliers have an assignable cause for
being out of line with other results, the outliers will be removed from the data sets, and any reprocessing required to compute aggregate
statistics such as maximum and minimum values will be performed as necessary.

Project required quantitation limits listed in Worksheet #15 will be evaluated.

For statistical comparisons and mathematical manipulations, non-detected values will be represented by a concentration equal to one-half
the sample-specific reporting limit. Laboratory duplicate results (original and duplicate) will not be averaged for the purpose of
representing the range of concentrations. However, the average of the original and field duplicate will be used to represent the
concentration at particular sample locations.

Calculation of the mean and the lowest and highest detected concentrations for each parameter will be presented in summary tables in
the OU4 Offshore Interim Monitoring Report(s). These calculations may be performed in Microsoft SQL 2000 Version 8 and subsequent
upgrades, Microsoft Excel 2003 and subsequent upgrades, or Statsoft Statistica Version 6 or 7 and subsequent upgrades, depending on
the nature of the computation. These are industry-standard software packages used without modification except to customize them by
preparing “canned” data management routines that have been used successfully numerous times on various data sets and do not require
any additional validation.

Discussions will be held with the Navy RPM and regulatory RPMs on data issues that affect the attainment of project objectives to
determine whether the data are usable for project decisions.
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Project-Specific SAP Title: Interim Offshore Monitoring Plan for Operable Unit 4
Site Name/Project Name: OU4 Interim Offshore Monitoring Revision Number: 1
Site Location: Portsmouth Naval Shipyard, Kittery, Maine Revision Date: November 2010

Describe the evaluative procedures used to assess overall measurement error associated with the project:

If a significant deviation occurs between laboratory and field precision, the cause will be investigated. The expectation is that laboratory
precision values will be no greater than RPDs for field duplicates of the same matrix. If deviations occur, they will be described in the data
package and interpreted for their impact on decision making in the OU4 Offshore Monitoring Report. Precision computations will be based
on calculation of RPD. RPD = (Difference of two results)/(average of two results)*100 percent.

If significant biases are detected (represented by low or high matrix spike, LCS, or surrogate recoveries), this will be noted and evaluated
for impact on decision making. The tendency will be to emphasize review of low biases more than high biases unless biased results are
near action levels. Low biases will be emphasized more because they are likely to represent an inability to detect analytes that are
present at the site and, on a percentage basis, generally represent a greater proportion of the magnitude of individual values. Biases
greater than £30 percent from the ideal of 0 percent will generally be reviewed. Whether corrective action is necessary will be determined
by the Tt Project Chemist. This judgment will be based on numerous variables such as the number of deviant bias indicators in a batch of
samples and in related sample batches, the degree of bias, the number of precision indicators in a batch of samples and related samples,
the type of bias indicator that is deviant (e.g., laboratory control samples or matrix spikes). Bias computations will be made by computing
the difference between observed and expected results and dividing by the expected result then multiplying by 100 percent.

Identify the personnel responsible for performing the usability assessment:

The Tt PM and Project Chemist or designee with contributions from other team members, as necessary, will perform these evaluations.
Ultimately, NAVFAC will determine whether project objectives have been attained. Regulators will provide oversight of this process and
will agree with the results if they find the results satisfactory.

Describe the documentation that will be generated during usability assessment and how usability assessment results will be presented
so that they identify trends, relationships (correlations), and anomalies:

The project DQR report will identify and describe the data usability limitations and suggest resampling if necessary to fill any identified
data gaps. A description of the PARCCS parameter evaluations will be included in the DQR report. This may include a short summary
with supporting documentation or a more detailed summary, depending on the number and significance of deficiencies or SAP deviations.
The DQR report and discussion of SAP deviations will be included in the investigation data package. Impacts to the project based on the
DQR and SAP deviations will be evaluated as part of the OU4 Offshore Monitoring Report. The investigation data package and OU4
Offshore Monitoring Report will be provided to the Navy and regulators for review and comment.
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Tetra Tech NUS, Inc.

Li-

CONTAINER SAMPLE & INSPECTION SHEET

Page of
Project Site Name: Sample ID No.
Project Number: Sampled By:
Site Identification: C.0.C. No.:
Container Number(s): Concentration: [] High
Sample Type: [] Grab [ Medium
[ Composite [ Low

CONTAINER SOURCE

CONTAINER DESCRIPTION

DRUM:

[ Bung Top COLOR:
[l Lever Lock
[ Bolted Ring
[l Other CONDITION:
TANK: MARKINGS:
[l Plastic
[ Metal
[l Other VOL. OF CONTENTS:
OTHER: OTHER:
CONTAINER CONTENTS
DISPOSITION DESCRIPTION
SAMPLED: SINGLE PHASED:

OPENED BUT NOT SAMPLED:
Reason

NOT OPENED:
Reason

MULTIPHASE :
Layer1 Layer 2 Layer 3
Phase (Sol. or Lig.)
Color
Viscosity L, MorH L,MorH L,MorH

% of Total Volume

MONITOR READING:

SAMPLE and /or INSPECTION DATE & TIME:

HRS.

METHOD:

SAMPLER(S) and / or

ANALYSIS:

INSPECTOR(S) SIGNATURE:




Tetra Tech NUS, Inc.

PROJECT: JOB#: _
LOCATION: DATE:
PROJECT MANAGER: FOL:

DAILY ACTIVITIES CHECKLIST

Startup Checklist

Activity Yes No

N/A

Pertinent site activities/information entered into site logbook

All onsite personnel listed in logbook

Required medical information onsite for all workers (TtNUS and Subcontractors)

Required MSDS's onsite

Proper equipment calibrations performed (list equipment)

1

2

3

4

Calibration logs filled out

Tailgate H&S meeting held prior to beginning field activities

Required work permits filled out/signed

Required utility clearances obtained

Required PPE onsite and in use

Information required to be posted is in place

(OSHA poster, hospital route, key phone numbers, etc.)

Exit Checklist

Activity Yes No

N/A

L.ogbooks completely and comprehensively filled out

Field forms complete and accounted for/properly filed

Samples properly packaged/shipped

COCs faxed to appropriate in-house personnel

All equipment accounted for, on charge if needed, and properly secured

All personnel accounted for

Arrangements made for upcoming work (permits, clearances, equipment, etc.)

Site properly secured

Note - not all items listed apply to every job, and some additional requirements may apply on a job-specific basis.




Tetra Tech NUS, Inc.

DAILY ACTIVITIES RECORD

PROJECT NAME:

PROJECT NUMBER:

CLIENT: LOCATION:
DATE: ARRIVAL TIME:
Tt NUS PERSONNEL: DEPARTURE TIME:
CONTRACTOR: DRILLER:
QUANTITY QUANTITY PREVIOUS CUMULATIVE
ITEM ESTIMATE TODAY TOTAL QUANTITY
QUANTITY TO DATE
COMMENTS:
APPROVED BY:
Tt NUS REPRESENTATIVE DRILLER

DATE:




TETRA TECH NUS
FIELD TASK MODIFICATION REQUEST FORM

Project/Installation Name CTO & Project Number Task Mod. Number

Modification To (e.g. Work Plan) Site/Sample Location Date

Activity Description:

Reason for Change:

Recommended Disposition:

Field Operations Leader (Signature) Date

"‘Approved Disposition:

Project/Task Order Manager (Signature) Date

Distribution:

Program/Project File — Other:

Project/Task Order Manager —

Field Operations Leader —




Tetra Tech NUS, Inc.

PROJECT:

JOB & CTO #:

PROJECT MANAGER:

LOCATION:

MOBILIZATION DATE:

RETURN DATE:

FIELD PROJECT PRE-MOBILIZATION CHECKLIST

TRAVEL

MISCELLANEOUS

Airline reservations
Hotel reservations/BOQs
Vehicle rental

ltinerary

Phone/pager number

DRILLING/DPT/SURVEY

Subcontractor

POC phone #/address

Drill Specification RFP

Contact (time & place to meet)

Confirm subcontract w/ TEINUS Procurement

Health and Safety documentation for all
personnel on site

Copy of Dirillers license

Well / boring permits

||

Utilities (2 weeks lead time)

___ Contact Site POC (Date: )
Contact Local "Call Before You Dig"
Utility Clearance Form

Forms

Boring logs / Test Pit logs

Well construction / development forms
Daily activity forms

IDW inventory

IDW drum labels

Chemical Inventory

MSDS's

Schedule

___ Plan field operations w/ Project manager
Documents for Field Program

Logbook(s)

Field Sampling plan

Health & Safety plan

Maps

__ H & S Guidance Manual
Authorization

Kick-off meeting held

Gov't rate letter

H&S/OSHA 40-hour certifcate
8-Hour Refresher Training Certificate
Medical Clearance Letter -
Supervisory Training Certificate
Health & Safety Clearance Letter
Full-size OSHA Poster :

HYDROGEOLOGY EQUIPMENT

Slug test/pumping test forms

Groundwater elevation data sheets

Graph paper

Data Logger/transducer/data cable

Existing well construction & water level data
M-Scope, slug

SHIPPING

EQUIPMENT MOBILIZATION

Equipment Requisition form completed /
equipment ordered

3rd Party rental / misc. equipment ordered

Equipment calibration forms

Span / calibration gas and regulator

SAMPLING

Forms

FedEx Airbills, local dropoff location & hours
FedEx Gov. Acct# (1771-8058-0)

Lab Shipping Labels

Warehouse Shipping Labels

Blank Labels

Supplies

Tape

Packing materials

Baggies, Large garbage bags

Forms

Sample log sheets

Low-flow purge data sheets

COC records

COC seals

__ Sample labels (from database group)
Laboratory

POC address/phone#

Order bottles / preservatives
Shipping address, also check Sat. address
Bottle & preservation req'ts from lab

OTHER

Site POC name/phone #
Personnel information to POC
Mobilization schedule to POC
Site access authorizations

- Field office / trailer arrangements made
Electric, phone hookups arranged
Steel-toed boots, safety glasses, & hard hat
First aid equipment
Insect repellent

Note - not all items listed apply to every job, and some additional requirements may apply on a job-specific basis.




E Tetra Tech NUS, Inc.

QA SAMPLE LOG SHEET

Page_I of

Project Site Name:

Sample ID Number:

Project Number:

Sampled By:

Sample Location:

C.0.C. Number:

QA Sample Type:
[] Trip Blank [] Rinsate Blank
[] Source Water Blank [] Other Blank
[WATER SOURCE:
Date: [1 Laboratory Prepared 1 Tap
Time: [l Purchased [1 Fire Hydrant
Method: [1 Other

Product Name: Media Type:

Supplier: Equipment Used:

Manufacturer: Equipment Type:

Order Number: [} Dedicated

Lot Number: [] Reusable

Expiration Date:

[ SAMPLE COLLECTION INFORMATION: = e

Analysis Preservative Container Requirements Collected

Volatiles ' Cool 4°C & HCI YES /NO

Semivolatiles Cool 4°C . YES / NO

Pesticide / PCB Cool 4°C YES /NO

Metals Cool 4°C & HNO4 YES /NO

Cyanide Cool 4°C & NaOH YES / NO

| OBSERVATIONS/NOTES:

Signature(s):




Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page__ of

Project No.:

Project Site Name:

[1 Surface Soil
[l Subsurface Soil
[ Sediment

Sample ID No.:
Sample Location:
Sampled By:
C.0.C. No.:

Type of Sample:

Monitor Reading (ppm):

[] Other: [ Low Concentration

1 QA Sample Type: [] High Concentration
[GRAB SAMPLE DATA: i i
Date: Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)
Time:
Method:

[COMPOSITE SANIPLE:DATA:: &
Date: Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)
Method:

Monitor Readings

(Range in ppm):

[SAMPLE: COLLECTION:INFORMATION: :: :: il s sl s s s s s
Analysis Container Requirements Collected Other
[OBSERVATIONS INOTES: ! i i it i e e M s B e
[Circle:if Applicable: i ] Signature(s):
MS/MSD Duplicate ID No.:
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CT-04 1of7
STAN DARD Effective Date Revision
OPERATING oo -
Applicability
PROCEDURES Tetra Tech NUS, Inc.
Prepared
TETRA TECH NUS, Earth Sciences Department
INC.
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Subject Number Page
CT-04 20f7
SAMPLE NOMENCLATURE Revision Effective Date
2 03/09/09

1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP)is to specify a consistent sample nomenclature
system that will facilitate subsequent data management in a cost-effective manner. The sample
nomenclature system has been devised such that the following objectives can be attained:

s Sorting of data by matrix

» Sorting of data by depth

* Maintenance of consistency (field, laboratory, and database sample numbers)

» Accommodation of all project-specific requirements

*  Accommodation of laboratory sample number length constraints (maximum of 20 characters)

2.0 SCOPE

The methods described in this SOP shall be used consistently for all projects requiring electronic data.
Other contract- or project-specific sample nomenclature requirements may also be applicable.

3.0 GLOSSARY
None.
4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS

Program Manager - It shall be the responsibility of the Project Manager (or designee) to inform contract-
specific Project Managers (PMs) of the existence and requirements of this SOP.

Project Manager - It shall be the responsibility of the PM to determine the applicability of this SOP based
on: (1) program-specific requirements and (2) project size and objectives. It shall be the responsibility of
the PM (or designee) to ensure that sample nomenclature requirements are thoroughly specified in the
relevant project planning document (e.g., sampling and analysis plan) and are consistent with this SOP if
relevant. It shall be the responsibility of the PM to ensure that the FOL is familiar with the sample
nomenclature system.

Field Operations Leader (FOL) - It shall be the responsibility of the FOL to ensure that all field
technicians or sampling personnel are thoroughly familiar with this SOP and the project-specific sample
nomenclature system. It shall be the responsibility of the FOL to ensure that the sample nomenclature
system is used during all project-specific sampling efforts.

General personnel qualifications for sample nomenclature activities in the field include the following:
¢ Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training.

» Capability of performing field work under the expected physical and environmental (i.e., weather)
conditions.

» Familiarity with appropriate procedures for field documentation, handling, packaging, and shipping.

019611/P

Tetra Tech NUS, Inc.



Subject Number Page
CT-04 3of7
SAMPLE NOMENCLATURE Revision Effective Date
2 03/09/09
5.0 PROCEDURES
5.1 INTRODUCTION

The sample identification (ID) system can consist of as few as eight but not more than 20 distinct alpha-
numeric characters. The sample ID will be provided to the laboratory on the sample labels and chain-of-
custody forms. The basic sample ID provided to the laboratory has three segments and shall be as
follows, where "A" indicates "alpha,"” and "N" indicates "numeric":

AorN
3 or 4 Characters

AAA
2 or 3 Characters

AorN
3 to 6 Characters

Site identifier

Sample Type

Sample Location

Additional segments may be added as needed. For example:

)

()

Soit and sediment sample 1D

. ‘ .
Aa-eﬁ“% N AAA AN NUNA
3 or 4 Characters 2 or 3 Characters 3 to 6 Characters 4 Characters
Site identifier Sample type Sample location Sample epid

Aqueous (groundwater or surface water) sample 1D

3 or 4 Characters

AorN

2 or 3 Characters

AAA

AorN
3 to 6 Characters

NN

2 Characters

-A
1 Character

Site identifier

Sample type

Sample location

Round number

Filtered sample only

(3)

Biota sample ID

3 or 4 Characters

AorN

2 or 3 Characters

AAA

AorN
3 to 6 Characters

AA

2 Characters

NNN
3 Characters

Site identifier

Sample type

Sample location

Species
identifier

Sample group
number

5.2

SAMPLE IDENTIFICATION FIELD REQUIREMENTS

The various fields in the sample ID include but are not limited to the following:

® o & o & o o o

Site identifier

Sample type

Sample location
Sample depth

Sampling round number
Filtered

Species identifier
Sample group number

019611/P

Tetra Tech NUS, Inc.



Subject Number Page
CT-04 40f7
SAMPLE NOMENCLATURE v Effective Date
2 03/09/09

The site identifier must be a three- or four-character field (numeric characters, alpha characters, or a
mixture of alpha and numeric characters may be used). A site number is necessary because many
facilities/sites have multiple individual sites, Solid Waste Management Units (SWMUs), Operable Units
(OUs), etc. Several examples are presented in Section 5.3 of this SOP.

The sample type must be a two- or three-character alpha field. Suggested codes are provided in
Section 5.3 of this SOP.

The sample location must be at least a three-character field but may have up to six characters (alpha,
numeric, or a mixture). The six characters may be useful in identifying a monitoring well to be sampled or
describing a grid location.

The sample round field is used to note the location, year and sampling season at which as sediment sample
is collected. The first number of the code specifies the location at which the sample is collected. The next
three values represent the last two digits of the year and the sampling season. The sampling season will be

A or B denoting late summer or late winter/early spring of the given year.

A two-digit round number will be used to track the number of aqueous samples collected from a particular
aqueous sample location. The first sample collected from a location will be assigned the round identifier
01, the second 02, etc. This applies to both existing and proposed monitoring wells and surface water
locations.

Aqueous samples that are field filtered (dissolved analysis) will be identified with an "-F" in the last field
segment. No entry in this segment signifies an unfiltered (iotal) sample.

The species identifier must be a two-character alpha field. Several suggested codes are provided in
Section 5.3 of this SOP. '

The three-digit sample group number will be used to track the number of biota sample groups (a particular
group size may be determined by sample technique, media type, the number of individual caught, weight
issues, time, efc.) by species and location. The first sample group of a particular species collected from a
given location will be assigned the sample group number 001, and the second sample group of the same
species collected from the same location will be assigned the sample group number 002.

5.3 EXAMPLE SAMPLE FIELD DESIGNATIONS

Examples of each of the fields are as follows:

Site identifier - Examples of site numbers/designations are as follows:

ovYy - Ofeca¥le Vaik Y

AO1 - Area of Concern (AOC) 1

126 - SWMU 125

000 - Base- or facility-wide sample (e.g., upgradient well)
BBG - Base background

The examples cited are only suggestions. Each PM (or designee) must designate appropriate (and
consistent) site designations for their individual project.

Sample type - Examples of sample types are as follows:

AH - Ash Sample
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AS - Air Sample
BM - Building Material Sample
BSB - Biota Sample Full Body
BSF - Biota Sample Fillet
CP - Composite Sample
CcS - Chip Sample
DS - Drum Sample
DU - Dust Sample
FP - Free Product
IDW - Investigation-Derived Waste Sample
LT - Leachate Sample
MW - Monitoring Well Groundwater Sample
OF - Outfall Sample
RW - Residential Well Sample
SB - Soil Boring Sample
SD - Sediment Sample
SC - Scrape Sample
SG - Soil Gas Sample
SL - Sludge Sample
SP - Seep Sample
SS - Surface Soil Sample
ST - Storm Sewer Water Sample
SW - Surface Water Sample
™w - Test Pit Sample
T™W - Temporary Well Sample
WC - Well Construction Material Sample
WP - Wipe Sample
WS - Waste/Solid Sample
WW - Wastewater Sample
Sample location - Examples of the location field are as follows:
Moy - MGn&nr.‘m)_ Skation |
001 Monitoring well 1
N32E92 - Grid location 32 North and 92 East
D096 - Investigation-derived waste drum number 96

Species identifier - Examples of species identifier are as follows:

5.4

BC
GB
CO
SB

EXAMPLES OF SAMPLE NOMENCLATURE

- Blue Crab
Blue Gill

- Comn

- Soybean

The first round monitoring well groundwater sample collected from existing monitoring well 001 at SWMU

16 for a filtered sample would be designated as 016MW00101-F.

The second round monitoring well groundwater sample collected from existing monitoring well C20P2 at

Site 23 for an unfiltered sample would be designated as 023MWC20P202.

The second surface water sample collected from point 01 at SWMU 130 for an unfiltered sample would
be designated as 130SW00102.

019611/P

Tetra Tech NUS, Inc.




Subject Number Page
CT-04 60of7
SAMPLE NOMENCLATURE Revision Effective Date
2 : 03/09/09

A surface soil sample collected from grid location 32 North and 92 East at Site 32 at the 0- to 2-foot
interval would be designated as 032SSN32E920002.

A subsurface soil sample from soil boring 03 at SWMU 32 at an interval of 4 to 5 feet bgs would be
designated as 032SB0030405.

The sediment sample collected at Monitoring Station 1 location 2 during late summer sampling in
December 2012 would be designated as OU4-SD-MO1-212A.

During biota sampling for full-body analysis, the first time a minnow trap was checked at grid location A25
of SWMU 1415, three small blue gills were captured, collected, and designated with the sample ID of
1415BSBA25BG001. The second time blue gill were collected at the same location {grid location A25 at
SWMU 1415), the sample 1D would be 1415BSBA25BG002.

Note: No dash (-) or spacing is used between the segments with the exception of the filtered segment.
The "F" used for a filtered aqueous sample is preceded by a dash (-F).

5.5 FIELD QA/QC SAMPLE NOMENCLATURE

Field Quality Assurance (QA)/Quality Control (QC) samples are designated using a different coding
system. The QC code will consist of a three- to four-segment alpha-numeric code that identifies the
sample QC type, the date the sample was collected, and the number of this type of QC sample collected
on that date.

AA NNNNNN NN -F
QC type Date Sequence number Filtered
(per day) (aqueous only, if needed)

The QC types are identified as:

TB = Trip Blank

RB = Rinsate Blank (Equipment Blank)
FD = Field Duplicate

AB = Ambient Conditions Blank

WB = Source Water Blank

The sampling time recorded on the chain-of-custody form, labels, and tags for duplicate samples will be
0000 so that the samples are "blind" to the laboratory. Notes detailing the sample number, time, date,
and type will be recorded on the routine sample log sheets and will document the location of the duplicate
sample (sample log sheets are not provided to the laboratory). Documentation for all other QC types (TB,
RB, AB, and WB) will be recorded on the QC Sample Log Sheet (see SOP SA-6.3, Field Documentation).

5.6 EXAMPLES OF FIELD QA/QC SAMPLE NOMENCLATURE

The first duplicate of the day for a filtered groundwater sample collected on June 3, 2000, would be
designated as FD06030001-F.

The third duplicate of the day taken of a subsurface soil sample collected on November 17, 2003, would
be designated as FD11170303.
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The first trip blank associated with samples collected on October 12, 2000, would be designated as

TB10120001.

The only rinsate blank coliected on November 17, 2001, would be designated as RB11170101.

6.0

Any deviation from this SOP must be addressed in detail in the site-specific planning documents.

DEVIATIONS
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1.0 PURPOSE

The purpose of this document is to specify a consistent procedure for the quality assurance review of
electronic and hard copy databases. This SOP outlines the requirements for establishment of a Database
Record File, Quality Assurance review procedures, and documentation of the Quality Assurance Review
Process.

2.0 SCOPE

The methods described in this Standard Operating Procedure (SOP) shall be used consistently for all
projects managed by Tetra Tech NUS (TtNUS).

3.0 GLOSSARY

Chain-of-Custody Form - A Chain-of-Custody Form is a printed form that accompanies a sample or a
group of samples from the time of sample collection to the laboratory. The Chain-of-Custody Form is
retained with the samples during transfer of samples from one custodian to another. The Chain-of-
Custody Form is a controlled document that becomes part of the permanent project file. Chain-of-Custody
and field documentation requirements are addressed in SOP SA-6.1.

Electronic Database - A database provided on a compact laser disk (CD). Such electronic databases will
generally be prepared using public domain software such as DBase, RBase, Oracle, Visual FoxPro,
Microsoft Access, Paradox, etc.

Hardcopy Database - A printed copy of a database prepared using the software discussed under the
definition of an electronic database.

Form | - A printed copy of the analytical results for each sample.

Sample Tracking Summary - A printed record of sample information including the date the samples were
collected, the number of samples collected, the sample matrix, the laboratory to which the samples were
shipped, the associated analytical requirements for the samples, the date the analytical data were
received from the laboratory, and the date that validation of the sample data was completed.

4.0 RESPONSIBILITIES

Database Records Custodian - It shall be the responsibility of the Database Records Custodian to
update and file the Sample Tracking Summaries for all active projects on a weekly basis. It shall be the
responsibility of the Database Records Custodian to ensure that the most recent copies of the Sample
Tracking Summaries are placed in the Database Records file. [t shall be the responsibility of the
Database Records Custodian to ensure that a copy of all validation deliverables is provided to the Project
Manager (for placement in the project file). It shall be the responsibility of the Database Records
Custodian to ensure that photocopies of all validation deliverables and historical data and reports (as
applicable) are placed in the Database Records file.

Data Validation Coordinator - It shall be the responsibility of the Data Validation Coordinator (or
designee) to ensure that the Sample Tracking Summaries are maintained by the Database Records
Custodian. It shall be the responsibility of the Data Validation Coordinator (or designee) to ensure that
photocopies of all data validation deliverables are placed in the applicable Database Records file by the
Database Records Custodian.
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Earth Sciences Department Manager - It shall be the responsibility of the Earth Sciences Department
Manager {or equivalent) to ensure that all field personnel are familiar with the requirements of this
Standard Operating Procedure (specifically Section 5.5).

FOL - It shall be the responsibility of the FOL (FOL) of each project to ensure that all field technicians or
sampling personnel are thoroughly familiar with this SOP, specifically regarding provision of the Chain-of-
Custody Forms to the Database Records Custodian. Other responsibilities of the FOL are described in
Sections 5.4 and 5.5.

Management Information Systems (MIS) Manager - It shall be the responsibility of the MIS Manager to
ensure that copies of original electronic deliverables (CDs) are placed in both the project files and the
Database Records File. It shall be the responsibility of the MIS Manager (or designee) to verify the
completeness of the database (presence of all samples) in both electronic and hardcopy form in the
Database Records File. It shall be the responsibility of the MIS Manager to ensure that Quality Assurance
Reviews are completed and are attested to by Quality Assurance Reviewers. It shall be the responsibility
of the MIS Manager to ensure that records of the Quality Assurance review process are placed in the
Database Records File. It shall be the responsibility of the MIS Manager to ensure that both electronic
and hardcopy forms of the final database are placed in both the project and the Database Record File. It
shall be the responsibility of the MIS Manager to ensure that data validation qualifiers are entered in the
database.

Furthermore, it shall be the responsibility of the MIS Manager to participate in project planning at the
request of the Project Manager, specifically with respect to the generation of level of effort and schedule
estimates. To support the project planning effort, the MIS Manager shall provide a copy of the MIS
Request From included as Attachment A to the project manager. It shall be the responsibility of the MIS
Manager to generate level of effort and budget estimates at the time database support is requested if a
budget does not exist at the time of the request. The MIS Request Form shall be provided to the Project
Manager at the time of any such requests. It shall be the responsibility of the MIS Manager to notify the
Project Manager of any anticipated level of effort overruns or schedule noncompliances as soon as such
problems arise along with full justification for any deviations from the budget estimates (provided they
were generated by the MIS Manager). It shall be the responsibility of the MIS Manager to document any
changes to the scope of work dictated by the Project Manager, along with an estimate of the impact of the
change on the level of effort and the schedule.

Program/Department Managers - It shall be the responsibility of the Department and/or Program
Managers (or designees) to inform their respective department's Project Managers of the existence and
requirements of this SOP.

Project Manager - It shall be the responsibility of each Project Manager to determine the applicability of
this SOP based on: (1) program-specific requirements, and (2) project size and objectives. It shall be the
responsibility of the Project Manager (or designee) to ensure that the FOL is familiar with the requirements
regarding Chain-of-Custody Form provision to the Database Records Custodian. It shall be the
responsibility of the Project Manager (or designee) to determine which, if any, historical data are relevant
and to ensure that such data (including all relevant information such as originating entity, sample
locations, sampling dates, etc.) are provided to the Database Records Custodian for inclusion in the
Database Records File. It shall be the responsibility of the Project Manager to obtain project planning
input regarding the level of effort and schedule from the MIS Manager. It shall be the responsibility of the
Project Manager to complete the database checklist (Attachment A) to support the level of effort and
schedule estimate and to facilitate database preparation and subroutine execution.

Risk Assessment Department Manager - It shall be the responsibility of the Risk Assessment
Department Manager to monitor compliance with this Standard Operating Procedure, to modify this SOP
as necessary, and to take corrective action if necessary. Monitoring of the process shall be completed on
a quarterly basis.
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Quality Assurance Reviewers - It shall be the responsibility of the Quality Assurance Reviewers to verify
the completeness of the sample results via review of the Chain-of-Custody Forms and Sample Tracking
Summaries. It shall be the responsibility of the Quality Assurance Reviewers to ensure the correctness of
the database via direct comparison of the hardcopy printout of the database and the hardcopy summaries
of the original analytical data (e.g., Form Is provided in data validation deliverables). Correctness includes
the presence of all relevant sample information (all sample information fields), agreement of the laboratory
and database analytical resuits, and the presence of data validation qualifiers.

Quality Manager - It shall be the responsibility of the Quality Manager to monitor compliance with this
Standard Operating Procedure via routine audits. '

50 PROCEDURES
5.1 Introduction

Verification of the accuracy and completeness of an electronic database can only be accomplished via
comparison of a hardcopy of the database with hardcopy of all relevant sample information. The primary
purposes of this SOP are to ensure that 1) all necessary hardcopy information is readily available to
Quality Assurance Reviewers; 2) ensure that the Quality Assurance review is completed in a consistent
and comprehensive manner, and; 3) ensure that documentation of the Quality Assurance review process
is maintained in the project file.

5.2 File Establishment

A Database Record file shall be established for a specific project at the discretion of the Project Manager.
Initiation of the filing procedure will commence upon receipt of the first set of Chain-of-Custody documents
from a FOL or sampling technician. The Database Record Custodian shall establish a project-specific file
for placement in the Database Record File. Each file in the Database Record File shall consist of
standard components placed in the file as the project progresses. Each file shall be clearly labeled with
the project number, which shall be placed on the front of the file drawer and on each and every hanging
file folder relevant to the project. The following constitute the minimum components of a completed file:

Electronic Deliverables
Sample Tracking Forms
Chain-of-Custody Forms
Data Validation Letters
Quality Assurance Records

5.3 Electronic Deliverables

The format of electronic deliverabies shall be specified in the laboratory procurement specification and
shall be provided by the laboratory. The integrity of all original electronic data deliverables shall be
maintained. This shall be accomplished via the generation of copies of each electronic deliverable
provided by the laboratory. The original electronic deliverable shall be provided to the project manager for
inclusion in the project file. A copy of the original electronic deliverable shall be placed in the Database
Record File. The second copy shall be maintained by the MIS Manager (or designee) to be used as a
working copy.
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54 Sample Tracking Forms

Updated versions of the sample tracking form for each relevant project shall be maintained by the
Database Record Custodian. The Sample Tracking Forms shall be updated any time additional Chain-of-
Custody Forms are received from a FOL or sampling technician, or at any time that data are received from
a laboratory, or at any time that validation of a given data package (sample delivery group) is completed.
The Data Validation Coordinator shall inform the Database Record Custodian of the receipt of any data
packages from the laboratory and of completion of validation of a given data package to facilitate updating
of the Sample Tracking Form. The Database Record Custodian shall place a revised copy of the Sample
Tracking Form in the Database Record File anytime it has been updated. Copies of the updated Sample
Tracking Form shall also be provided to the project manager to apprise the project manager of sample
package receipt, completion of validation, etc. .

5.5 Chain-of-Custody Forms

The Chain-of-Custody Forms for all sampling efforts will be used as the basis for (1) updating the Sample
Tracking Form, and (2) confirming that all required samples and associated analyses have been
completed. It shall be the responsibility of the FOL (or sample technician) to provide a photocopy of all
Chain-of-Custody Forms to the Database Record Custodian immediately upon completion of a sampling
effort. The Database Record Custodian shall then place the copies of the Chain-of-Custody Form(s) in
the Database Record File. Upon receipt of a sample data package from an analytical laboratory, the Data
Validation Coordinator shall provide a copy of the laboratory Chain-of-Custody Form to the Database
Record Custodian. The Database Record Custodian shall use this copy to update the Sample Tracking
Summary and shall place the copy of the laboratory-provided Chain-of-Custody Form in the Database
Record File. The photocopy of the laboratory-provided Chain-of Custody Form shall be stapled to the
previously filed field copy. Upon receipt of all analytical data, two copies of the Chain-of-Custody will
therefore be in the file. Review of the Chain-of-Custody Forms will therefore be a simple mechanism to
determine if all data have been received. Chain-of-Custody is addressed in SOP SA-6.1.

5.6 Data Validation Letters

All data validation deliverables (or raw data summaries if validation is not conducted) shall be provided for
inclusion in both the Database Record File and the project file. [f USEPA regional- or client-specific
requirements are such that Form Is (or similar analytical results) need not be provided with the validation
deliverable, copies of such results must be appended to the deliverable. It is preferable, although not
essential that the validation qualifiers be hand-written directly on the data summary forms. The data
validation deliverables (and attendant analytical summaries) will provide the basis for direct comparison of
the database printout and the raw data and qualifiers.

5.7 Historical Data

At the direction of the Project Manager, historical data may also be included in a project-specific analytical
database. In the event that historical data are germane to the project, hardcopy of the historical data must
be included in the Database Record File. Historical data may be maintained in the form of final reports or
as raw data. The information contained in the historical data file must be sufficient to identify its origin, its
collection date, the sample location, the matrix, and any and all other pertinent information. All available
analytical data, Chain-of-Custody Forms, boring logs, well construction logs, sample location maps, shall
be photocopied by the Project Manager (or designee) and placed in one or more 3-ring binders. All
information shall be organized chronologically by matrix. It shall be the responsibility of the Project
Manager (or designee) to ensure that all inconsistencies between analytical data, Chain-of-Custody
Forms, boring logs, sample log sheets, and field logbooks are identified and corrected. The Project
Manager (or designee) shall decide which nomenclature is appropriate and edit, initial and date all
relevant forms. Data entry may only be performed on information that has undergone the aforementioned
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6.0

RECORDS

Database Record File

PROJECT NUMBER:

SITENAME: _
DATEFILED: _/ [/

SUMMARY OF CONTENTS ENCLOSED

BOX _OF _

editing process, thereby having a direct correlation between hardcopy information and what will become
the electronic database.

Records regarding database preparation and quality assurance review include all those identified in the
previous section. Upon completion of the database task, records from the file will be forwarded to the
Project Manager for inclusion in the project file, or will be placed in bankers boxes (or equivalent) for
storage. The final records for storage shall include the following minimum information on placards placed
on both the top and end of the storage box:

Project- or program-specific record keeping requirements shall take precedence over the record keeping
requirements of this SOP.
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ATTACHMENT A
IE MIS:REQUEST FORM
Tetra Tach NUS, inc.
Project Name: Request Date:
CT0: _Date Data Available for Production:
Project Manager: ! Request in Support of:
Requestor: Database Lead:
Program/Client: GIS Lead:
State/EPA Region: Statistics Lead:
Risk Lead:
Site Name(s) (Area, OU, etc.):
Sampling Dats(s): :
Matrix: dew [Jso [Osb [Isw []OCter
Labels: 1] Labsls needed for an upcoming sampling event Total # of Samples
Estimated Hours Additional Instructions:
Due Date
Complete ETS Charge No.
FOL
|Bata Entry: :
["] Chemical data needs to be entered from hardcopy Estimated # of Samples
[ ] Chemical data needs to be forinated electronically .
|| Fisld analytical data needs to be entered from hardcopy
Geologic data needs to be ent{ared from hardcopy
Hydrology data needs to be eritered from hardcopy
Estimated Hours  Additional Instructions:
Due Date
Complete ETS Charge No.
Tables: Fult Data Printout
Summary of Positive Hits
Occurance and Distribution ' |_1 with criteria
Sampling Analytical Summary !
[ ] Cther: :
Estimated Hours Additional Instructions:
Due Date
Complete ETS Charge No.
[GiS: || General Facility Location
[C1 Stte Location
[[] Potenticmetric Contours/Grounidwater Flow
[] Sample Location Proposed !
[] Sample Location Existing :
[} Tag Map Single Hound :
"] Tag Map Multiple Round i
{soconcentrations i
Chart Map ;
3D Visualization :
[] EGISCD :
] Other:
Estimated Hours Additional Instructions:
Due Date
Complate ETS Charge No.
Statistics: LJ Yes
Estimated Hours Additional Instructions:
Due Date
Complete ETS Charge No.
Geostatistics: | | Yes
Estimated Hours Adgditional Instructions:
Due Date
Complete ETS Charge No.
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1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide information on sample
preservation, packaging, and shipping procedures to be used in handling environmental samples
submitted for chemical constituent, biological, or geotechnical analysis. Sample chain-of-custody
procedures and other aspects of field documentation are addressed in SOP SA-6.3. Sample identification
is addressed in SOP CT-04.

2.0 SCOPE

This procedure describes the appropriate containers to be used for samples depending on the analyses to
be performed, and the steps necessary to preserve the samples when shipped off site for chemical
analysis.

3.0 GLOSSARY

Hazardous Material - A substance or material which has been determined by the Secretary of
Transportation to be capable of posing an unreasonable risk to health, safety, and property when
transported in commerce, and which has been so designated. Under 49 CFR, the term includes
hazardous substances, hazardous wastes, marine pollutants, and elevated temperature materials, as well
as materials designated as hazardous under the provisions of §172.101 and §172.102 and materials that
meet the defining criteria for hazard classes and divisions in Part 173. With slight modifications, IATA has
adopted DOT "hazardous materials” as IATA "Dangerous Goods."

Hazardous Waste - Any substance listed in 40 CFR, SubpartD (¥261.30 et seq.), or otherwise
characterized as ignitable, corrosive, reactive, or toxic (as defined by Toxicity Characteristic Leaching
Procedure, TCLP, analysis) as specified under 40 CFR, Subpari C (¥261.20 et seq.), that would be
subject to manifest requirements specified in 40 CFR262. Such substances are defined and regulated by
EPA.

Marking - A descriptive name, identification- number, instructions, cautions, weight, specification or UN
marks, or combination thereof required on outer packaging of hazardous materials.

n.o.i - Not otherwise indicated {may be used interchangeably with n.o.s.).

n.o.s. - Not otherwise specified.

Packaging - A receptacle and any other components or materials necessary for compliance with the
minimum packaging requirements of 49 CFR 174, including containers (other than freight containers or
overpacks), portable tanks, cargo tanks, tank cars, and multi-unit tank-car tanks to perform a containment
function in conformance with the minimum packaging requirements of 49 CFR 173.24(a) & (b).

Placard - Color-coded, pictorial sign which depicts the hazard class symbol and name and which is placed
on the side of a vehicle transporting certain hazardous materials.

Common Preservatives:

Hydrochloric Acid - HCI
Sulfuric Acid - H;SO,
Nitric Acid - HNO;g

Sodium Hydroxide - NaOH

o o o @
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Other Preservatives

e Zinc Acetate
¢  Sodium Thiosulfate - Na,S,05

Normality (N) - Concentration of a solution expressed as equivalent per liter, an equivalent being the
amount of a substance containing 1 gram-atom of replaceable hydrogen or its equivalent. '

Reportable Quantity (RQ) - For the purposes of this SOP, means the quantity specified in column 3 of the
Appendix to DOT 49 CFR §172.101 for any material identified in column 1 of the appendix. A spill greater
than the amount specified must be reported to the National Response Center.

Sample - A sample is physical evidence collected from a facility or the environment, which is
representative of conditions at the location and time of collection.

4.0 RESPONSIBILITIES

Field Operations Leader - Directly responsible for the bottling, preservation, labeling, packaging, shipping,
and custody of samples up to and including release to the shipper.

Field Samplers - Responsible for initiating the Chain-of-Custody Record (per SOP SA-6.3), implementing
the packaging and shipping requirements, and maintaining custody of samples until they are relinquished
to another custodian or to the shipper.

5.0 PROCEDURES

Sample identification, labeling, documentation, and chain-of-custody are addressed by SOP SA-6.3.

5.1 Sample Containers

Different types of chemicals react differently with sample containers made of various materials. For
example, trace metals adsorb more strongly to glass than to plastic, whereas many organic chemicals
may dissolve various types of plastic containérs. Attachmenis A and B show proper containers (as well as
other information) per 40 CFR136. In general, the sample container shall allow approximately
5-10 percent air space ("ullage") to allow for expansion/vaporization if the sample warms during transport.
However, for collection of volatile organic compounds, head space shall be omitted. The analytical
laboratory will generally provide certified-clean containers for samples to be analyzed for chemical
constituents. Shelby tubes or other sample containers are generally provided by the driller for samples
requiring geotechnical analysis. Sufficient lead time shall be allowed for a delivery of sample container
orders. Therefore, it is critical to use the correct container to maintain the integrity of the sample prior to
analysis. :

Once opened, the container must be used at once for storage of a particular sample. Unused but opened
containers are to be considered contaminated and must be discarded. Because of the potential for
introduction of contamination, they cannot be reclosed and saved for later use. Likewise, any unused
containers which appear contaminated upon receipt, or which are found to have loose caps or a missing
Teflon liner (if required for the container), shall be discarded.

5.2 Sample Preservation

Many water and soil samples are unstable and therefore require preservation to prevent changes in either
the concentration or the physical condition of the constituent(s).requiring analysis. - Although complete and
irreversible preservation of samples is not possible, preservation does retard the chemical and biological
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changes that inevitably take place after the sample is collected. Preservation techniques are usually
limited to pH control, chemical addition(s), and refrigeration/ freezing (certain biological samples only).

5.2.1 Overview

The preservation techniques to be used for various analytes are listed in Attachments A and B. Reagents
required for sample preservation will either be added to the sample containers by the laboratory prior to
their shipment to the field or be added in the field (in a clean environment). Only high purity reagents shall
be used for preservation. In general, agueous samples of low-concentration organics (or soil samples of
low- or medium-concentration organics) are cooled to 4°C. Medium-concentration aqueous samples,
high-hazard organic samples, and some gas samples are typically not preserved. lLow-concentration
aqueous samples for metals are acidified with HNO3, whereas medium-concentration and high-hazard
aqueous metal samples are not preserved. Low- or medium-concentration soil samples for metals are
cooled to 4°C, whereas high-hazard samples are not cooled.

The following subsections describe the procedures for preparing and adding chemical preservatives.
Attachments A and B indicate the specific analytes which require these preservatives.

The FOL is responsible for ensuring that an accurate Chemical Inventory is created and maintained for all
hazardous chemicals brought to the work site (see Section 5 of the TINUS Health and Safety Guidance
Manual). Furthermore, the FOL must ensure that a corresponding Material Safety Data Sheet (MSDS) is
collected for every substance entered on the site Chemical Inventory, and that all persons using/handling/
disposing of these substances review the appropriate MSDS for substances they will work with. The
Chemical Inventory and the MSDSs must be maintained at each work site in a location and manner where
they are readily-accessible to ali personnel.

|~ 522 Preparation and Addition of Reagents

e
Additieq of the following acids or bases may be specified for sample preservation; these reagenfs shall be

analyticalNtgagent (AR) grade or purer and shall be diluted to-the required concentratio
water before™igld sampling commences. To avoid uncontrolied reactions, be sure to-Add Acid.to water
(not vice versa). ilutions guide is provided below.

Acid/Base N Dilution Conceritration Estimated
Amount
' Required for

: / Preservation

Hydrochloric Acid (HCI) | 1 part concentrateg HCI: 1t 6N 5-10 mL
double-distilled, deioMiged water

Sulfuric Acid (H2S0,) 1 part concentrat LS50, part 18N 2-5mL
double-distilled! deionized watée

Nitric Acid (HNOy) Undilutgdﬁmcentrated HNG; \\ 16N 2-5mL
Sodium Hydroxide :goﬁams solid NaOH dissolved in 10N 2mL
{NaOH) - 0 mL double-distilled, deionized

| water; yields 1 liter of solution

The amounts _reQuired for preservation shown in the above table assumes proper préparation of the
preservatlv and addition of the preservative to one liter of aqueous sample. This assumieg_that the
sampl initially at pH 7, is poorly buﬁered and does not contam particulate matter; as these cohditions

arrow-range pH paper, as described in the generalized procedure detailed below:
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»\ Pour off 5-10 mL of sample into a dedicated, clean container. Use some of this sample to checkAhe
pitial sample pH using wide range (0-14) pH paper. Never dip the pH paper into the sample; givays
apply a drop of sample to the pH paper using a clean stirring rod or pipette.

» Add aQout one-half of the estimated preservative required to the 6riginal sample bottle/ Cap and
invert gapily several times to mix. Check pH (as described above) using medium range $H paper (pH
0-6 or pH\{.5-14, as applicable).

» Cap sample byjtle and seal securely.

Additional consideratiogs are discussed below:

» To test if ascorbic ac must be used to remove oxidizing agents preseny/n the sample before it can
be properly preserved, place a drop of sample on Kl-starch paper. A bide color indicates the need for
ascorbic acid addition.

If required, add a few crystal§ of ascorbic acid to the sample gfid retest with the Ki-starch paper.
Repeat until a drop of sample \Rroduces no color on the Kl-s#rch paper. Then add an additional
0.6 grams of ascorbic acid per eacky liter of sample volume.

Continue with proper base preservatios of the sample as géscribed above.

» Samples for sulfide analysis must be treXed by the Addition of 4 drops (0.2 mL) of 2N zinc acetate
solution per 100 ml of sample.

The 2N zinc acetate solution is made by dissgiing 220 grams of zinc acetate in 870 mL of double-
distilled, deionized water to make 1 liter of soldtion

The sample pH is then raised to 9 using te NaOH presgrvative.

» Sodium thiosulfate must be added tofemove residual chioxne from a sample. To test the sample for
residual chlorine use a field test kit gbecially made for this puXpose.

If residual chlorine is present, gfd 0.08 grams of sodium thiosullgte per liter of sample to remove the
residual chlorine. :

Continue with proper acigffication of the sample as described above.

For biological samples, #0% buffered formalin or isopropanol may also be\equired for preservation.
Questions regarding pfeservation requirements should be resolved through spmmunication with the
laboratory before samling begins.

5.3 Field Filtration

At times, figfi-filtration may be required to provide for the analysis of dissolved chemicaNgonstituents.
Field-filtrajon must be performed prior to the preservation of samples as described abovy,~ General
procedysgs for field filiration are described below:

. he sample shall be filtered through a non-metallic, 0.45-micron membrane filter, immediatei\after
collection. The filtration system shall consist of dedicated filter canister, dedicated tubing, an¥ a
peristaltic pump with pressure or vacuum pumping squeeze action (since the sampile is filtered
mechanical peristalsis, the sample travels only through the tubing). '
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¢  To perform filtration, thra he tubing

through the peristaltic pu gad. Attach the filter canister to
ing (note flow direetioh arrow); attach the aqueous sample
container to the intake end of the silicon tUbisgeTTrn the peristaltic pump on and perform filtration.
Run approximately 100 ml of samplethrotgh the fitteTamd

5.4 Sample Packagding and Shipping

Only employees who have successfully completed the TtNUS “Shipping Hazardous Materials” training
course are authorized to package and ship hazardous substances. These trained individuals are
responsible for performing shipping duties in accordance with this training.

Samples collected for shipment from a site shall be classified as either environmental or hazardous
material samples. Samples from drums containing ‘materials other than Investigative  Derived Waste
(IDW) and samples obtained from waste piles or bulk storage tanks are generally shipped as hazardous
materials. A distinction must be made between the two types of samples in order to:

» Determine appropriate procedures for transportation of samples (if there is any doubt, a sample shall
be considered hazardous and shipped accordingly.) :

* Protect the health and safety of transport and laboratory personnel receiving the samples (special
precautions are used by the shipper and at laboratories when hazardous materials are received.)

Detailed procedures for packaging environmental samples are outlined in the remainder of this section.

54.1 _Environmental Samples

Environmental samples are packaged as follows:

e Place properly identified sample container, with lid securely fastened, in a plastic bag {e.g. Ziploc
baggie), and seal the bag. '

» Place sample in a cooler constructed of sturdy material which has been lined with a large, plastic bag
(e.g. "garbage" bag). Drain plugs on coolers must be taped shut.

¢ Pack with enough cushioning materials such as bubble wrap (s'houlders of bottles must be iced if
required) to minimize the possibility of the container breaking. '

» If cocling is required (see Attachments A and B), place ice around sample container shoulders, and on
top of packing material (minimum of 8 pounds of ice for a medium-size cooler).

» Seal (i.e., tape or tie top in knot) large liner bag.

» The original (top, signed. copy) of the COC form shall be placed inside a large Ziploc-type bag and
taped inside the lid of the shipping cooler. If multiple coolers are sent but are included on one COC
form, the COC form should be sent with the cooler containing the vials for VOC analysis. The COC
form should then state how many coolers are included with that shipment.

* Close and seal outside of cooler as described in SOP SA-6.3. Signed custody seals must be used.
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Coolers must be marked as containing "Environmental Samples." The appropriate side of the container
must be marked "This End Up" and arrows placed appropriately. No DOT marking or labeling is required;
there are no DOT restrictions on mode of transportation.

6.0 REFERENCES

American Public Health Association, 1981. Standard Methods for the Examination of Water and
Wastewater, 15th Edition. APHA, Washington, D.C.

International Air Transport Association (latest issue). Dangerous Goods Regulations, Montreal, Quebec,
Canada.

U.S. Department of Transportation (latest issue). Hazardous Materials Regulations, 49 CFR 171-177.

U.S. EPA, 1984. "Guidelines Establishing Test Procedures for the Analysis of Pollutants under Clean
Water Act." Federal Register, Volume 49 (209), October 26, 1984, p. 43234.

U.S. EPA, 1979. Methods for Chemical Analysis of Water and Wastes. EPA-600/4-79-020, U.S. EPA-
EMSL, Cincinnati, Ohio. .
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ATTACHMENT A
GENERAL SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS
Sample Type and Concentration Container'” Sample Size Preservation' Holding Time'’
WATER
Organics vOC Low| Borosilicate glass 2x40mL  |Cool to 4°C 14 days"™
(GC&GC/MS) HClto <2
Extractables {Low| Amber glass 2x2 Lor4x1 L |Cool to 4°C 7 days to extraction;
8VOCs and 40 days after extraction
pesticide/PCBs) .
Extractables (Medium | Amber glass 2x2 L. or4x1 L {None 7 days to extraction;
SVOCs and 40 days after extraction
pesticide/PCBs) i
Inorganics Metals Low| High-density polyethylene 1L HNOstopH <2 |6 months (Hg-28 days)
Medium | Wide-mouth glass 16 oz. None 6 months
Cyanide Low| High-density polyethylene 1L NaOH to pH>12 |14 days
Cyanide Medium | Wide-mouth glass 16 oz. None 14 days
Organic/ High Hazard Wide-mouth glass 8.0z None 14 days
Inorganic
SOIL
Organics VvOC EnCore Sampler (3) 5 g Samplers | Cool to 4°C 48 hours to lab
(GC&GC/MS) preservation
Extractables {Low| Wide-mouth glass 8 oz. Cool to 4°C 14 days to exiraction;
SVOCs and . 40 days after extraction
pesticides/PCBs)
Extractables {Medium| Wide-mouth glass 80z. Cool to 4°C 14 days to extraction;
SVOCs and 40 days after extraction
pesticides/PCBs) )
Inorganics Low/Medium Wide-mouth glass 8 o0z. Coolto 4°C 6 months
(Hg - 28 days)
Cyanide (14 days)
Organic/inorga | High Hazard Wide-mouth glass 80z, None NA
nic .
Dioxin/Furan’. | All Wide-mouth glass 4 o0z. None 35 days untit
extraction;
40 days after extraction
TCLP All Wide-mouth glass 8oz None 7 days untit
preparation; analysis
as per fraction
AR
Volatile Low/Medium Charcoal tube -- 7 cm long, 100 L air Cool to 4°C 5 days recommended
Organics 6 mm OD, 4 mm |D
1 All glass containers should have Teflon cap liners or septa.
2  8ee Attachment E. Preservation and maximum holding time allowances per 40 CFR 136.
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ATTACHMENT B
ADDITIONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES
Parameter Number/Name Container'” Preservation*™ Maximum Holding
: Time®
INORGANIC TESTS:
Acidity P.G Cool, 4°C 14 days
Alkalinity P, G Cool, 4°C 14 days
Ammonia - Nitrogen P, G Cool, 4°C; HaSO4 to pH 2 28 days
Biochemical Oxygen Demand (BOD) P,G Cool, 4°C 48 hours
Bromide P, G None required 28 days
Chemical Oxygen Demand (COD) P,G Cool, 4°C; HaS0, to pH 2 28 days
Chloride P,G None required 28 days
Chlorine, Total Residual P,G None required Analyze immediately
Color P,.G Cool, 4°C 48 hours
Cyanide, Total and Amenable to P,G Cool, 4°C; NaOH to pH 12; { 14 daysm
Chlorination ’ 0.6 g ascorbic acid® :
Fluoride P None required 28 days
Hardness P,.G HNO3 to pH 2; HoSO, to pH 2 - | 6 months
Total Kjeldahl and Organic Nitrogen PG Cool, 4°C; HaSOs to pH 2 28 days
Nitrate - Nitrogen P, G None required 48 hours
Nitrate-Nitrite - Nitrogen P,G Cool, 4°C; HoSOs to pH 2 28 days
Nitrite - Nitrogen P,G Cooal, 4°C 48 hours
Qil & Grease G Cool, 4°C; HoSO4 to pH 2 28 days
Total Organic Carbon (TOC) P,G Cgot,, 4°C; HCl or HaSO4 to | 28 days
pH2
Orthophosphate P, G Filter immediately; Cool; 4°C - | 48 hours
Oxygen, Dissolved-Probe G Bottle & top - | None required Analyze immediately
Oxygen, Dissolved-Winkier G Bottle & top | Fix on site and store in dark 8 hours
Phenols G Cool, 4°C; HaSO4 to pH 2 28 days
Phosphorus, Total P,G Cool, 4°C; H:SO4 to pH 2 28 days
Residue, Total -P,G Cool, 4°C 7 days
Residue, Filterable (TDS) P.G Cool, 4°C 7 days
Residue, Nonfilterable (TSS) P, G Cool, 4°C 7 days
Residue, Settleable P, G Cool, 4°C 48 hours
Residue, Volatile {Ash Content) P,G Cooal, 4°C 7 days
Silica P Cool, 4°C 28 days
Specific Conductance P,G Cool, 4°C - 28 days
Sulfate P, G Cool, 4°C 28 days
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ATTACHMENT B .
ADDITIONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES
PAGE TWO
Parameter Number/Name Container'” Preservation™ Maximum Holding
Time®
INORGANIC TESTS (Cont'd):
Sulfide P,G Cool, 4°C; add zinc acetate | 7 days
plus sodium hydroxide to pH 9
Sulfite P, G None required Analyze immediately
Turbidity P,G Cool, 4°C 48 hours
METALS:"
Chromium Vi (Hexachrome) P,.G Cool, 4°C 24 hours
Mercury (Hg) P,G HNOz to pH 2 28 days
Metals, except Chromium VI and Mercury P, G HNOjz to pH 2 6 months
ORGANIC TESTS:®
Purgeable Halocarbons G, Teflon-lined | Cool, 4°C; 0.008% Na;S;05> | 14 days
septum
Purgeable Aromatic Hydrocarbons G, Teflonined | Cool, 4°C; 0.008% NazS,05 | 14 days
sepium HCltopH2®
Acrolein and Acrylonitrile G, Teflon-lined | Cool, 4°C; 0.008% Na;S:0> | 14 days
septum adjust pH 10 4-5 19
Phenols''" G, Teflon-lined | Cool, 4°C; 0.008% NapS05™ .| 7 'days - until extraction;
cap 40 days after extraction
Benzidines' "9 G, Tefton-lined | Cool; 4°C; 0.008% NayS,03" | 7 days until extraction™
cap
Phthalate esters"" G, Teflon-ined | Cool, 4°C 7 -days . until -~ extraction;
cap 40 days after extraction
Nitrosamines' ' G, Teflon-ined | Cool, 4°C; store in dark; |7 days untl extraction;
- cap 0.008% NapS,04® 40 days after extraction
PCBs'"" G, Teflon-lined | Cool, 4°C 7 days untl  extraction;
cap 40 days after extraction
Nitroaromatics & Isophorone' " G, Teflon-lined | Cool, 4°C; 0.008% NaxS:04"; | 7 days untl _ extraction;
cap store in dark -} 40 days after extraction
Polynuclear ~ Aromatic =~ Hydrocarbons { G, Teflon-lined | Cool, 4°C; 0.008% Na28203(5’; 7 days until. . extraction;
(PAHs) D9 cap store in dark 40 days after extraction
Haloethers™" G, Teflon-lined- | Cool, 4°C; 0.008% Na,S:04" | 7 days untl _extraction;
cap 40 days after extraction
Dioxin/Furan (TCDD/TCDF)T™" G, Teiflon-ined | Cool, 4°C; 0.008% NapS,05™ | 7 days untl _ extraction;
cap 40 days after extraction
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ATTACHMENT B
ADDITIONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES
PAGE THREE

(1} Polyethylene (P). generally 500 ml or Glass (G): generally 1L.

(2) Sample preservation should be performed immediately upon sample collection. For composite chemical samples each
aliquot should be preserved at the time of collection. When use of an automated sampler makes it impossible to preserve
each aliquot, then chemical samples may be preserved by maintaining at 4°C until compositing and sample splitting is
completed.

(3) When any sample is to be shipped by common carrier or sent through the United States Mail, it must comply with the
Department of Transportation Hazardous Materials Regulations (49 CFR Part 172).

(4) Samples should be analyzed as soon as possible after collection. The times listed are the maximum times that samples
may be held before analysis and still be considered valid. Samples may be held for longer periods only if the permittee, or
monitoring laboratory, has data on file to show that the specific types of samples under study are stable for the Ionger
periods, and has received a variance from the Regional Administrator.

(5) Should only be used in the presence of residual chiorine.

(6) Maximum holding time is 24 hours when sulfide is present. Optionally, ali samples may be tested with lead acetate paper
before pH adjustments are made to determine if sulfide is present. If sulfide is present, it can be removed by the addition
of cadmium nitrate powder until a negative spot test is obtained. The sample is filtered and then NaCH is added to pH 12.

(7) Samples should be filtered immediately on site before adding preservative for dissolved metals.

(8) Guidance applies to samples to be analyzed by GC, LC, or GC/MS for specific compounds.

(9) Sampile receiving no pH adjustment must be analyzed within 7 days of sampling.

(10) The pH adjustment is not required if acrolein wull not be measured. Samples for acrolein receiving no pH adjustment must
be analyzed within 3 days of sampling.

(11) When the extractable analytes of concem fall within a single chemical category, the specified preservative and maximum
holding times should be observed for optimum safeguard of sample integrity. When the analytes of concern fall within two
or more chemical categories, the sample may be preserved by cooling to 4°C, reducing residual chlorine with 0.008%
sodium thiosulfate, storing in the dark, and adjusting the pH to 6-9; samples preserved in this manner may be held for
7 days before extraction and for 40 days after extraction. Exceptions to this optional preservation and holding time
procedure are noted in footnote 5 (re: the requirement for thiosulfate reduction of residual chlorine) and footnotes 12, 13
(re: the analysis of benzidine).

{12) If 1,2-diphenylithydrazine is likely to be present, adjust the pH of the sample to 4.0:0.2 to prevent rearrangement. to
benzidine.

(13) Extracts may be stored up to 7 days before analysis if storage is conducted under an inert (oxidant-free) atmosphere.

(14) For the analysis of diphenyinitrosamine, add 0.008% Na»S;0O3 and adjust pH to 7-10 with NaOH within 24 hours of
sampling.

(15) The pH adjustment may be performed upon receipt at the laboratory and may be omitted if the samples are extracted
within 72 hours of collection. For the analysis of aldrin, add 0.008% NaxS;0s.
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1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to identify and designate the field data
record forms, logs, and reports generally initiated and maintained for documenting Tetra Tech NUS, Inc.
(TINUS) field activities.

2.0

SCOPE

Documents presented within this SOP (or equivalents) shall be used for all TtNUS field activities, as
applicable. Other or additional documents may be required by specific client contracts or project planning

documents.

3.0 GLOSSARY

None.

4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS

Project Manager (PM) - The PM is responsible for obtaining hardbound controlled-distribution logbooks

(from the appropriate source), as needed. In addition, the Project Manager is responsible for placing all
field documentation used in site activities (i.e., records, field reports, sample data sheets, field notebooks,
and the site logbook) in the project's central file upon the completion of field work.

Field Operations Leader (FOL) - The FOL is responsible for ensuring that the site logbook, notebooks,

and all appropriate and current forms and field reports included in this SOP (and any additional forms
required by the contract) are correctly used, accurately filled out, and completed in the required time
frame.

General personnel qualifications for field documentation activities include the following:

5.0

5.1

5.1

Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training.

Capability of performing field work under the expected physical and environmental (i.e., weather)
conditions.

Familiarity with appropriate procedures for documentation, handling, packaging, and shipping.

PROCEDURES

SITE LOGBOOK

A General

The site logbook is a hard-bound, paginated, controlled-distribution record book in which all major on-site
activities are documented. At a minimum, record or reference the following activities/events (daily) in the
site logbook:

All field personnel present

Avrrival/departure times and names of site visitors
Times and dates of health and safety training
Arrival/departure times of equipment

Times and dates of equipment calibration
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Start and/or completion of borehole, trench, monitoring well installation activities, etc.
Daily on-site activities

Sample pickup information

Health and safety issues (level of protection, personal protective equipment [PPE], etc.)
Weather conditions

Maintain a site logbook for each project and initiate it at the start of the first on-site activity (e.g., site visit
or initial reconnaissance survey). Make entries every day that on-site activities take place involving
TINUS or subcontractor personnel. Upon completion of the fieldwork, provide the site logbook to the PM
or designee for inclusion in the project's central file.

Record the following information on the cover of each site logbook:

Project name

TtNUS project number
Sequential book number
Start date

End date

Information recorded daily in the site logbook need not be duplicated in other field notebooks (see
Section 5.2) but must summarize the contents of these other notebooks and refer to specific page
locations in these notebooks for detailed information (where applicable). An example of a typical site
logbook entry is shown in Attachment A.

If measurements are made at any location, either record the measurements and equipment used in the
site logbook or reference the field notebook in which the measurements are recorded (see Attachment A).

Make all logbook, notebook, and log sheet entries in indelible ink (black pen is preferred). No erasures
are permitted. If an incorrect entry is made, cross out the entry with a single strike mark, initial, and date
it. At the completion of entries by any individual, the logbook pages used must be signed and dated by
the person making the entries. The site logbook must also be signed by the FOL at the end of each day.

51.2 Photographs

Sequentially number movies, slides, or photographs taken of a site or any monitoring location to
correspond to logbook/notebook entries. Enter the name of the photographer, date, time, site location,
site description, and weather conditions in the logbook/notebook as the photographs are taken. A series
entry may be used for rapid-sequence photographs. The photographer is not required to record the
aperture settings and shutter speeds for photographs taken within the normal automatic exposure range.
However, special lenses, films, filters, and other image-enhancement techniques must be noted in the
logbook/notebook. If possible, such techniques shall be avoided because they can adversely affect the
accuracy of photographs. Chain-of-custody procedures depend on the subject matter, type of camera
(digital or film), and the processing it requires. Follow chain-of-custody procedures for film used for aerial
photography, confidential information, or criminal investigation. After processed, consecutively number
the slides of photographic prints and label them according to the logbook/notebook descriptions. Docket
the site photographs and associated negatives and/or digitally saved images to compact disks into the
project's central file.

5.2 FIELD NOTEBOOKS

Key field team personnel may maintain a separate dedicated field notebook to document the pertinent
field activities conducted directly under their supervision. For example, on large projects with multiple
investigative sites and varying operating conditions, the Health and Safety Officer may elect to maintain a
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separate field notebook. Where several drill rigs are in operation simultaneously, each site geologist
assigned to oversee a rig must maintain a field notebook.

53 FIELD FORMS

All TINUS field forms (see list in Section 6.0 of this SOP) can be found on the company's intranet site
(http://intranet.tthus.com) under Field Log Sheets. Forms may be altered or revised for project-specific
needs, subject to client approval. Care must be taken to ensure that all essential information can be
documented. Guidelines for completing these forms can be found in the related sampling SOPs.

5.3.1 Sample Collection, Labeling, Shipment, Request for Analysis, and Field Test Results

5.3.1.1 Sample Log Sheet

Sample log sheets are used to record specified types of data while sampling. The data recorded on
these sheets are useful in describing the sample as well as pointing out any problems, difficulties, or
irregularities encountered during sampling. Complete a sample log sheet for each sample obtained,
including field quality control (QC) samples.

53.1.2 Sample Label

A typical sample label is illustrated in Attachment B. Complete the required information on the adhesive
labels and apply them to every sample container. Obtain sample labels from the appropriate
program/project source, request that they be electronically generated in house, or request them the
laboratory subcontractor.

5313 Chain-of-Custody Record

The chain-of-custody record is a multi-part form that is initiated as samples are acquired and
accompanies a sample (or group of samples) as they are transferred from person to person. This form
must be used as follows for any samples coliected for chemical or geotechnical analysis whether the
analyses are performed on sitg or off site:

Retain one carbonless copy of the completed chain-of custody form in the field.
Send one copy is sent to the PM (or designee)

» Send the original to the laboratory with the associated samples. Place the original (top, signed copy)
of the chain-of custody form inside a large Ziploc®-type bag taped inside the lid of the shipping cooler.
If multiple coolers are sent but are included on one chain-of custody form, send the form with the
cooler containing vials for volatile organic compound (VOC) analysis or the cooler with the air bill
attached. Indicate on the air bill how many coolers are included with that shipment.

An example of a chain-of-custody form is provided as Attachment C. After the samples are received at
the laboratory, the sample cooler and contents are checked and any problems are noted on the enclosed
chain-of custody form (any discrepancies between the sample labels and chain-of custody form and any
other problems that are noted are resolved through communication between the laboratory point-of-
contact and the TtNUS PM). The chain-of custody form is signed and copied. The laboratory will retain
the copy, and the original becomes part of the samples’ corresponding analytical data package.

5314 Chain-of-Custody Seal

Attachment D is an example of a custody seal. The custody seal is an adhesive-backed label that is part
of a chain-of-custody process and is used to prevent tampering with samples after they have been
collected in the field and sealed in coolers for transport to the laboratory. Sign and date custody seals
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and affix them across the lid and body of each cooler (front and back) containing environmental samples
(see SOP SA-6.1). Obtain custody seals from the laboratory (if available) or purchase them from a
supplier.

5.3.1.5 Geochemical Parameters Log Sheets

Complete Field Analytical Log Sheets to record geochemical and/or natural attenuation field test results.
5.3.2 Hydrogeological and Geotechnical Forms

5.3.2.1 Groundwater L evel Measurement Sheet

Complete a Groundwater Level Measurement Sheet for each round of water level measurements made
at a site.

5322 Data Sheet for Pumping Test

During the performance of a pumping test (or an in-situ hydraulic conductivity test), a large amount of
data must be recorded, often within a short time period. Use a Pumping Test Data Sheet to facilitate this
task by standardizing the data collection format for the pumping well and observation wells, and allowing
the time interval for collection to be established in advance.

53.2.3 Packer Test Report Form

Complete a Packer Test Report Form for each well at which a packer test is conducted.

5324 Boring Log

Complete a Summary Log of Boring, or Boring Log for each soil boring performed to document the
materials encountered, operation and driving of casing, and locations/depths of samples collected. In
addition, if volatile organics are monitored on cores, samples, cuttings from the borehole, or breathing
zone, (using a photoionization detector [PID] or flame ionization detector [FID]), enter these readings on
the boring log at the appropriate depth. When they become available, enter the laboratory sample
number, concentrations of key contaminants, or other pertinent information in the "Remarks” column.
This feature allows direct comparison of contaminant concentrations with soil characteristics.

5.3.25 Monitoring Well Construction Details Form

Complete a Monitoring Well Construction Details Form for every monitoring well, piezometer, or
temporary well point installed. This form contains specific information on length and type of well riser pipe
and screen, backfill, filter pack, annular seal and grout characteristics, and surface seal characteristics.
This information is important in evaluating the performance of the monitoring well, particularly in areas
where water levels show temporal variation or where there are multiple (immiscible) phases of
contaminants. Depending on the type of monitoring well (in overburden or bedrock, stick-up or flush
mount), different forms are used.

5326 Test Pit Log

When a test pit or trench is constructed for investigative or sampling purposes, a Test Pit Log must be
filled out by the responsible field geologist or sampling technician.
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5.3.2.7 Miscellaneous Monitoring Well Forms

Miscellaneous monitoring well forms that may be required on a project-specific basis include the
Monitoring Well Materials Certificate of Conformance and Monitoring Well Development Record. Use a
Monitoring Well Materials Certificate of Conformance to document all materials utilized during each
monitoring well installation. Use a Monitoring Well Development Record to document all well
development activities.

5328 Miscellaneous Field Forms — Quality Assurance and Checklists

Miscellaneous field forms/checklists forms that may be required on a project-specific basis include the
following:

» Container Sample and Inspection Sheet — use this form when a container (drum, tank, etc.) is
sampled and/or inspected.

* QA Sample Log Sheet — use this form when a QA sample such as an equipment rinsate blank,
source blank, etc. is collected.

» .Field Task Modification Request (FTMR) — use this form to document deviations from the project
planning documents. The FOL is responsible for initiating the FTMRs. Maintain copies of all FTMRs
with the on-site planning documents, and place originals in the final evidence file.

» Field Project Daily Activities Checklist and Field Project Pre-Mobilization Checklist — used these
during both the planning and field effort to ensure that all necessary tasks are planned for and
completed. These two forms are not requirements but are useful tools for most field work.

5.3.3 Equipment Calibration and Maintenance Form

The calibration or standardization of monitoring, measuring, or test equipment is necessary to ensure the
proper operation and response of the equipment, to document the accuracy, precision, or sensitivity of
the measurements, and determine if correction should be applied to the readings. Some items of
equipment require frequent calibration, others infrequent. Some are calibrated by the manufacturer,
others by the user.

Each instrument requiring calibration has its own Equipment Calibration Log, which documents that the
manufacturer's instructions were followed for calibration of the equipment, including frequency and type
of standard or calibration device. Maintain an Equipment Calibration Log for each electronic measuring
device used in the field; make entries for each day the equipment is used or in accordance with
manufacturer recommendations.

5.4 FIELD REPORTS

The primary means of recording on-site activities is the site logbook. Other field notebooks may also be
maintained. These logbooks and notebooks (and supporting forms) contain detailed information required
for data interpretation or documentation but are not easily used for tracking and reporting of progress.
Furthermore, the field logbook/notebooks remain on site for extended periods of time and are thus not
accessible for timely review by project management. Other reports useful for tracking and reporting the
progress of field activities are described below.
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5.4.1 Daily Activities Report

To provide timely oversight of on-site contractors, complete and submit Daily Activities Reports (DARSs)
as described below.

5411 Description

The DAR documents the activities and progress for each day's field work. Complete this report on a daily
basis whenever there are drilling, test pitting, well construction, or other related activities occurring that
involve subcontractor personnel. These sheets summarize the work performed and form the basis of
payment to subcontractors. The DAR form can be found on the TtNUS intranet site.

54.1.2 Responsibilities

It is the responsibility of the rig geologist to complete the DAR and obtain the driller's signature
acknowledging that the times and quantities of material entered are correct.

5413 Submittal and Approval

At the end of the shift, the rig geologist must submit the DAR to the FOL for review and filing. The Daily
Activities Report is not a formal report and thus requires no further approval. The DARs are retained by
the FOL for use in preparing the site logbook and in preparing weekly status reports for submission to the
PM.

5.42 Weekly Status Reports

To facilitate timely review by project management, photocopies of logbook/notebook entries may be
made for internal use.

In addition to those described herein, other summary reports may also be contractually required.

All TINUS field forms can be found on the company's intranet site at http.//intranet.ttnus.com under Field
Log Sheets.

6.0 LISTING OF FIELD FORMS ON THE TtNUS INTRANET SITE

Boring Log

Container Sample and Inspection Sheet

Daily Activities Checklist

Daily Activities Record

Equipment Calibration Log

Field Task Modification Request

Field Analytical Log sheet - Geochemical Parameters
Groundwater Level Measurement Sheet
Groundwater Sample Log Sheet

Hydraulic Conductivity Test Data Sheet

Low Flow Purge Data Sheet

Bedrock Monitoring Well Construction (Stick Up)
Bedrock Monitoring Well Construction Flush Mount
Bedrock Monitoring Well Construction Open Hole
Confining Layer Monitoring Well Construction
Monitoring Wel! Development Record
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* Monitoring Well Materials Certificate of Conformance
»  Overburden Monitoring Well Construction Flush Mount
»  Overburden Monitoring Well Construction Stick Up
¢ Packer Test Report Form
e Pumping Test Data Sheet
e QA Sample Log Sheet
e Soil/Sediment Sample Log Sheet
o Surface Water Sample Log Sheet
e TestPitLog
e Field Project Pre-Mobilization Checklist
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ATTACHMENT A
TYPICAL SITE LOGBOOK ENTRY
START TIME: DATE:
SITE LEADER:
PERSONNEL:
TINUS DRILLER SITE VISITORS

WEATHER: Clear, 68°F, 2-5 mph wind from SE
ACTIVITIES:

Steam jenney and fire hoses were set up.

2. Drilfing activities at well ____ resumes. Rig geologist was . See
Geologist's Notebook, No. 1, page 29-30, for details of drilling activity. Sample No. 123-21-
S4 collected; see sample logbook, page 42. Drilling activities completed at 11:50 and a
4-inch stainless steel well installed. See Geologist's Notebook, No. 1, page 31, and well
construction details for well

3. Drilling rig No.2 steam-cleaned at decontamination pit. Then set up at location of
well

4. Well drilled. Rig geologist was . See Geologist's Notebook,
No. 2, page for details of drilling activities. Sample numbers 123-22-S1, 123-22-S2,

and 123-22-S3 collected; see sample logbook, pages 43, 44, and 45.

5. Well was developed. Seven 55-gallon drums were filled in the flushing stage. The
- well was then pumped using the pitcher pump for 1 hour. At the end of the hour, water
pumped from well was "sand free.”

6. EPA remedial project manger arrives on site at 14:25 hours.

7. Large dump truck arrives at 14:45 and is steam-cleaned. Backhoe and dump truck set up
over test pit

8. Test pit dug with cuttings placed in dump truck. Rig geologist was
See Geologist's Notebook, No. 1, page 32, for details of test pit
activities. Test pit subsequently filled. No samples taken for chemical analysis. Due to
shallow groundwater table, filling in of test pit ___ resulted in a very soft and wet area. A
mound was developed and the area roped off.

9. Express carrier picked up samples (see Sample Logbook, pages 42 through 45) at
17:50 hours. Site activities terminated at 18:22 hours. All personnel off site, gate locked.

Field Operations Leader
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ATTACHMENT B
SAMPLE LABEL
Tetra Tech NUS, Inc. Project:
661 Andersen Drive Site:
Pittsburgh, 15220 Ie:
(412)921-7090 Location:
Sample No: Matrix:
Date: Time: Preserve:
Analysis:
Sampled by: Laboratory:
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ATTACHMENT D
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1.0 PURPOSE

Decontamination is the process of removing and/or neutralizing site contaminants that have contacted
and/or accumulated on equipment. The purpose of this Standard Operating Procedure (SOP) is to
protect site personnel, the general public, and the environment while preserving or maintaining sample
integrity. It is- further intended through this procedure to describe the steps necessary for proper
decontamination of drilling equipment, earth-moving equipment , chemical sampling equipment and field
operation and analytical equipment. :

2.0 SCOPE AND APPLICABILITY

This procedure applies to all equipment used to provide access to/acquire environmental samples that
may have become contaminated through direct contact with contaminated media including air, water, and
soil. This equipment includes drilling and heavy equipment and chemical sampling and field analytical
equipment. Where technologically and economically feasible, single-use sealed disposable equipment
will be employed to minimize the potential for cross-contamination. This SOP also provides general
reference information on the control of contaminated materials.

Decontamination methods and equipment requirements may differ from one project to another. Generai
equipment items are specified in Section 6.0, but project-specific equipment must be obtained to address
the project-specific decontamination procedures presented in Section 7.0 and applicable subsections.

3.0 GLOSSARY

Alconox/Liguinox - A brand of phosphate-free laboratory-grade detergent.

Decontamination Solution - A solution selected/identified in the Health and Safety Plan or Project-Specific
Quality Assurance Plan. The solution is selected and employed as directed by the project chemist/health
and safety professional.

Deionized Water (DI) - Tap water that has been treated by passing through a standard deionizing resin
column. This water may also pass through additional filtering media to attain various levels of analyte-
free status. The DI water should meet College of American Pathologists (CAP) and National Commitiee
for Clinical Laboratory Standards (NCCLS) specifications for reagent-grade Type | water.

Potable Water - Tap water from any municipal water treatment system. Use of an untreated potable
water supply is not an acceptable substitute for tap water.

Pressure Washing - Process employing a high-pressure pump and nozzle configuration to create a high-
pressure spray of potable water. High-pressure spray is employed to remove solids from equipment.

Solvent — A liquid in which solid chemicals or other liquids are dissolved. The solvent of choice is
pesticide-grade isopropanol. Use of other solvents (methanol, acetone, or hexane) may be required for
particular projects or for a particular purpose (e.g., removal of concentrated waste) and must be justified
in the project planning documents. For example, it may be necessary to use hexane when analyzing for
trace levels of pesticides, PCBs, or fuels. In addition, because many of these solvents are not miscible in
water, the equipment should be air dried prior to use. Solvents should not be used on PVC equipment or
well construction materials. :

Steam Pressure Washing - A cleaning method employing a high-pressure spray of heated potable water
to remove various organic/inorganic chemicals from equipment.
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4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS

Project Manager - Responsible for ensuring that all field activities are conducted in accordance with
approved project plan(s) requirements.

Decontamination Personnel - Individuals assigned the task of decontamination. It is the responsibility of
these individuals to understand the use and application of the decontamination process and solutions as
well as the monitoring of that process to ensure that it is working properly. This is accomplished through
visual evaluation, monitoring instrument scanning of decontaminated items, and/or through the collection
of rinsate blanks to verify contaminant removal.

Field Operations Leader (FOL) - Responsible for the implementation of project-specific planning
documents. This includes on-site verification that all field activities are performed in compliance with
approved SOPs or as otherwise dictated by the approved project plan(s). The FOL is also responsible for
the completion and accuracy of all field documentation.

Site_Safety Officer (SSQ) - Exercises shared responsibility with the FOL concerning decontamination
effectiveness. All equipment arriving on site (as part of the equipment inspection), leaving the site, and
moving between locations is required to go through a decontamination evaluation. This is accomplished
through visual examination and/or instrument screening to determine the effectiveness of the
decontamination process. Improper or incomplete decontamination is sufficient to restrict equipment from
entering the site, exiting the site, or moving to a new location on the site until the objectives are
successfully completed.

General personnel qualifications for decontamination activities include the following:
» Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training.

+ Capability of performing field work under the expected physical and environmental (i.e., weather)
conditions.

s Familiarity with appropriate decontamination procedures.

5.0 HEALTH AND SAFETY

In addition to the health and safety issues and reminders specified in subsections of this SOP, the
following considerations and requirements must be observed as SOPs for field equipment
decontamination activities:

e If any solvents or hazardous chemicals (e.g., isopropyl alcohol) are to be used in equipment
decontamination activities, the FOL must first obtain the manufacturer's/supplier's Material Safety
Data Sheet (MSDS) and assure that it is reviewed by all users (prior to its use), added to the site
Hazardous Chemical Inventory, and maintained on site as part of the project Hazard Communication
Program.

* Review and observe specific health and safety requirements (e.g., personal protective equipment
[PPE]) specified in the project-specific health and safety plan for this activity.

6.0 EQUIPMENT LIST

* Wood for decontamination pad construction, when applicable (see Section 7.1).
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¢ Tools for constructing decontamination pad frame, when applicable (see Section 7.1).

» Visqueen sheeting or comparable material to cover decontamination pad frame, when applicable
(see Section 7.1).

¢ Wash/drying racks for auger flights and drill/drive rods, when applicable (see Section 7.2).

» PPE as specified in the project health and safety plan.

e Soap and water for washing and rinsing.

+ Deionized water for final rinsing.

. S_olvents (e.g., pesticide-grade isopropanol) for rinsing (see applicable portions of Section 7.2).

» Tubs, buckets, etc. for containerizing rinse water (see applicable portions of Section 7.2).

e Sample bottles for collecting rinsate blanks (see Section 7.2).

e Calibrated photoionization detector (PID) or flame ionization detector (FID) to monitor
decontaminated equipment for organic vapors generated through the existence of residual

contamination or the presence of decontamination solvent remaining after the piece was rinsed.

e Aluminum foil or clear clean plastic bag for covering cleaned equipment (see applicable portions of
Section 7.2).

+ Paper towels or cloths for wiping.
* Brushes, scrapers, or other hand tools useful for removing solid materials from equipment.

e Clear plastic wrap for covering or wrapping large decontaminated equipment items (see Section
7.2.2).

* Drum-moving equipment for moving filled waste drums (optional) (see Section 7.3).

¢ Drum labels for waste drums (see Attachment A).

7.0 PROCEDURES

The process of decontamination is accomplished through the removal of contaminants, neutralization of
contaminants, or isolation of contaminants. To accomplish this activity, preparation is required including
site preparation, equipment selection, and evaluation of the decontamination requirements and
processes. Site contaminant types, concentrations, and media types are primary drivers in the selection
of the types of decontamination and where it will be conducted. For purposes of this SOP, discussion is
limited to decontamination procedures for general environmental investigations.

Decontamination processes will be performed at the location(s) specified in project-specific planning
documents. Typical decontamination locations include the following:

+ Temporary decontamination pads/facilities
e Sample locations
¢ Centralized decontamination pad/facilities
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+ Combination of some or all of the above

The following discussion includes general considerations for the decontamination process. Specific
construction and implementation procedures will be as specified in the project-specific planning
documents and/or may be as dictated by site-specific conditions as long as the intent of the requirements
in the planning documents is met. This intent is to contain any residual fluids and solids generated
through the decontamination process. :

7.1 Decontamination Pad Design/Construction Considerations

7.1.1 Temporary Decontamination Pads

Temporary decontamination pads may be constructed at satellite locations within the site area in support
of temporary work areas. These structures are generally constructed to support the decontamination of
heavy equipment such as drill rigs and earth-moving equipment but can be employed for smaller articles.
The purpose of the decontamination pad is to contain wash waters and potentially contaminated soil
generated during decontamination procedures. Therefore, construction of these pads should take into
account the following considerations:

s Site location — The decontamination site selected should be far enough from the work site to
maximize decontamination effectiveness while minimizing travel distance. The location of the
decontamination site shall be selected to provide, in the judgment of the FOL or FOL designee,
compliance with as many of the following characteristics as practicable:

- Well removed from pedestrian/vehicle thoroughfares.

- Avoidance of areas where control/custody cannot be maintained.

- Avoidance of areas where potential releases of contaminated media or decontamination fluids
may be compounded through access to storm water transport systems, streams, or other
potentially sensitive areas.

- Avoidance of potentially contaminated areas.

- Avoidance of areas too close to the ongoing operation, where cross-contamination may occur.

The selected decontamination site should include the following, where possible:

- Areas where potable water and electricity are provided.

Safety Reminder
When utilizing electrical power sources, either hard-wired or portable-generated sources,

ensure that:
- All power is routed through a Ground Fault Circuit Interrupter (GFCH).

- All power cords are in good condition (no physical damage), rated for the intended
energy load, and designated for outdoor use.

In situations where accomplishing these elements is not possible, it will be necessary to
implement a site electrical grounding program.

019611/P
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- Areas where support activities such as removing decontamination waters soil and sediment are

possible without entering an active exclusion zone.

- Areas that offer sufficient size to carry out the specific decontamination sequence.

Decontamination pad (decon pad) — The decon pad shall be constructed to meet the following

characteristics:

- Size — The size of the pad should be sufficient to accept the equipment to be decontaminated as

well .as permitting free movement around the equipment by the personnel conducting the
decontamination. The size should permit these movements utilizing pressure/steam washer
wands and hoses and minimizing splash due to work in close quarters.

Slope — An adequate slope will be constructed to permit the collection of water and potentially
contaminated soil within a trough or sump constructed at one end. The collection point for wash
waters should be of adequate distance that the decontamination workers do not have to walk
through the wash waters while completing their tasks. Because the pad will be sloped, place a
light coating of sand over the plastic to minimize potential slips and falls. See the text about
liners below.

Sidewalls — The sidewalls shall be at least 6 inches in height (or as high as possible if 6 inches is
not achievable) to provide adequate containment for wash waters and soil. If splash represents a
potential problem, splash guards should be constructed to control overspray. Sidewalls may be
constructed of wood, inflatables, sand bags, etc. to permit containment. Splash guards are
typically wood frames with Visqueen coverings to control overspray.

Liner — Depending on the types of equipment and decontamination method to be used, the liner
should be of sufficient thickness to provide a puncture-resistant barrier between the
decontamination operation and the unprotected environment. Care should be taken to examine
the surface area prior to placing the liner to remove sharp articles (sticks, stones, debris) that
could puncture the liner. Liners are intended to form an impermeable barrier. The thickness may
vary from a minimum recommended thickness of 10 mil to 30 mil. The desired thickness may be
achieved through layering materials of lighter construction. it should be noted that various
materials (rubber, polyethylene sheeting) become slippery when wet. To minimize this potential
hazard associated with a sloped liner, a light coating of sand shall be applied to provide traction
as necessary.

Wash/drying racks — Auger flights, drill/drive rods, and similar equipment require racks positioned
off of the ground to permit these articles to be washed, drained, and dried while secured from
falling during this process.

For decontamination of direct-push technology (DPT) equipment, the pad may be as simple as a mortar
tub containing buckets of soapy water for washing and an empty bucket to capture rinse waters.
Decontamination may be conducted at the rear of the rig to permit rapid tool exchange.

Maintenance — Maintain the decontamination area by:

Periodically clearing the work area of standing water, soil, and debris, and coiling hoses to aid in
eliminating slip, trip, and fall hazards. In addition, these articles will reduce potential backsplash
and cross-contamination.
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- Regularly changing the decontamination fluids to ensure proper cleaning and prevent cross-
contamination.

- PPE - Periodically evaluate the condition of, and maintain the decontamination equipment,
including regular cleaning of face shields and safety glasses. This is critical to ensuring the
safety of decontamination personnel and the integrity of the decontamination process, and it will
ensure that equipment is functioning properly.

Decontamination Activities at Drill Rigs/DPT Units

ptiag_activities including drilling and DPT activities, decentamination of drive rods,
glc. is typically conducted g
ing a sogpiwater wash and rinse utilizing buckets and
aplish the decontamination objectives.

During subsurface sa
Macro Core Samplers, split spoors
Decontamination is generally accomplished~
brushes. This area requires sufficient preparat

e bs to prevent splash and
darprotected environmental media. Drying racks shall be emptoyed as directed for
pads to permit parts to dry and be evaluated prior to use/reuse. Methodology régarding this
etivity is provided in Section 7.2.

7.1.3 Decontamination Activities at Remote Sample Locations

When sampling at remote locations, sampling equipment such as trowels and pumps/tubing should be
evacuated of potentially contaminated media to the extent possible. This equipment should be wrapped
in plastic for transport to the temporary/centralized decontamination location for final cleaning and
disposition. Flushing and cleaning of singie-use equipment such as disposable trowels, tubing, and
surgeon’s gloves may allow disposal of this equipment after visible soil and water remnants have been
removed.

7.2 Equipment Decontamination Procedures

The following represents procedures to be employed for the decontamination of equipment that may have
contacted and/or accumulated contamination through site investigation activities.

2.1

Monitoring Well Sampling Equipment

7211 roundwater sampling equipment — This includes pumps inserted into monitori wells such
as Ptadder pumps, Whale pumps, and Redi-Flo pumps and reusable bailers”atc.

1. Evacuate to the extent poSsible, any purge water within the pump/bai

2. Scrub using soap and water and/or $ clean the outsiel€ of the pump/bailer and, if applicable, the
pump tubing.

3. Insert the pump and tubing/bailer in clean containgr of soapy water. Pump/run a sufficient
amount of soapy water through t ump/bailer to flush out anyesidual well water. After the pump is
flushed, circulate soapy er through the pump to ensure the internal components are
thoroughly flushed.

4. Remove pump and tubing/bailer from the container

5 Inse external pump components using tap water.

019611/P Tetra Tech NUS, Inc.
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6.\ Insert the pump and tubing/bailer into a clean container of tap water. Pump/run a sufficient amount
p water through the pump/bailer to evacuate all of the scapy water (until clear).

CAUTION
Do not rinse PE, PVC, and associated tubing with solvents —
{he procedures defined in the project-specific planning documents. If they arefiot

Us

remove organic materials.

1S or is suspected to contain oil, grease, PAHs, PCBs /4r other hard to remove
gopropanol.

7. if groundwater conta
organic materials, rinsg the equipment to be cleaned with pesticide-grade i

8. Pass deionized water throNgh the hose to flush out the tap water and sglvent residue as applicable.
9. Drain residual deionized wateNo the extent possible.
10. Allow components of the equipmeNt to air dry.
11. For bladder pumps, disassemble the Jump and wash the/Anternal components with soap and water,

then rinse with tap water, isopropanol, aQd deionized water and allow to dry. After the parts are dry,
conduct a visual inspection and a monitoNpg instrumgnt scan to ensure that potential contaminants

SAFETY REMINDE
Remember when handling powered equipment to discynnect the power source and
render the equipment to a z€ro energy state (both potentia and kinetic) before opening
valves, disconnecting lines, etc.

7.2.1.2 Electronic WaterA_evel Indicators/Sounders/Tapes

ionized water and wiping
owever, periodic full

rements, rinsing the extracted tape and probe with
xtracted tape between locations is acceptable.
Id be conducted as follows:

During water level mea
the surface of the
decontamination sh
1. Wash with sgap and water

3. Rinse wijth deionized water

NOTE
In situations where oil, grease, free product, other hard to remove materials are
encountered, probes and exposed tapes should be washed in hot soapy water. If probes
or tapes cannot be satisfactorily decontaminated (they are still stained, discolored, etc.),
they should be removed from service.

N
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Miscellaneous Equipment

MisceNaneous equipment including analytical equipment (water quality testing equipment) siall be

e Structural integhyy — Coolers missing handles or having breaks in the out
removed and not\used. Notify the laboratory that the risk of shipping s
provided is too greal\and request a replacement unit.

housing should be
ples in the cooler(s)

o Cleanliness — As per prstocol, only volatile organic samples are accosfipanied by a trip blank. If a
cooler's cleanliness is in juestion (visibly dirty/stained) or if there gfe noticeable odors, the cooler
should be decontaminated pNer to use as follows:

1. Wash with soap and water
2. Rinse with tap water
3. Dry

If these measures fail to clean the cooler to }n acceptable fevel, remove the unit from use as a shipping
container and ask the cooler provider (e.g., the\analytical Jaboratory) to provide a replacement unit.

7.2.2 Downbhole Drilling Equipment

This includes any portion of the drill rig that is oyér the Rorehole, including auger flights, drill stems, rods,
and associated tooling that would extend over/the borehdle. The following procedure is to be employed
prior to initiating the drilling/sampling activity Ahen between ¥Qcations:

CAUTION
Exercise care when using gcrapers to remove soil and dgbris from downhole drilling
equipment. Inadvertent glips of scrapers have resulted in suts, scrapes, and injured
knuckles, so useScrapers carefully when removing soiNrom these items.

1. - Remove loose soil using/shovels, scrapers, etc.

ngt'defined, contact the FOL for guidance. The solvent rinse described in Step 4 ma
omitted if groundwater does not contain oil, grease, PAHs, PCBs, or other hard to
remove organic materials.

3/ Rinse the equipment with tap water, where applicable (steam cleaning and pressure washig
incorporate rinsing as part of the process).
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If the equipment has directly or indirectly contacted contaminated sample media and is known ér
suspected of being contaminated with oil, grease, PAHs, PCBs, or other hard to remove orgdnic
aterials, rinse equipment with pesticide-grade isopropanol

ToYe extent possible, allow components to air dry.
calibrated\ photoionization detector (PID)/flame ionization detector (FID) to ensure that all
contamina and possible decontamination solvents (if they were used) have been adequately

/

Wrap or cover eqijpment in clear plastic until it is time to be used. /

Z

SAFETY REMINDER
Even when equibment is disconnected from power sources, d#nhgers such as the
following may persist:

Falls - An auger flight standing on its end may fall and injur¢’someone. Secure all loose
articles to prevent hgavy articles from falling ontg/people or equipment.

Burns - Steam cleaner water is heated to more than 212 °F and exhibits thermal energy
that can cause burns. PreXent contact of skifi with hot water or surfaces.

High water pressure - Pressure wash¥{ dischagde can have 2,000 to 4,000 psi of water
pressure. Water under this amount oRpregure can rupture skin and other human
tissues. Water at 4,000 psi exiting a 0° th’can be dangerous because of its relatively
high cutting power. The exit velocity ang ing power of the water are reduced when
exiting a 40° fan tip, but da 8 soft tissues is still possible.

In general, follow the rules below to avoid ipfury, equipment 8amage, or incomplete decontamination:

Read the operating manual and §éllow the manufacturers\ recommended safety practices before
operating pressure washers and gteam cleaners.

Never point the pressure wagher or steam cleaner at another pelgon or use to clean your boots or
other parts of your body. Water lacerations and burns may appear ¥ be minor at first but can be life
threatening. Do not afempt to hold small parts in your hand wkjle washing them with high-
temperature or high-prg§sure water.

Always wear PPE 25§ specified in the HASP such as:

- Hard hat, Safety glasses, splash shield, impermeable apron or splash\ suit, and hearing
protectiof. Remember that excessive noise is a hazard when operating gas\powered engines
and elgCtrically driven pressure washers. PPE will be identified in your project Specific planning
documents.

InspeCt each device before use. An inspection checklist will be provided in the projdgt-specific
plarining documents. If it is a rented device, safety measures are typically provided by the vexdor. In
all cases, if you are not familiar with the operation of a pressure washer/steam cleaner, 8¢ not
/operate it until you obtain and thoroughly review operating instructions and recommended s ety
practices.

Do not modify equipment unless the manufacturer has approved the modifications.
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7.23 ~SoitfSediment Sampling Equipment
Sedimund

This section applies to geil sampling equipment including but not limited to hand augers, stainless steel
trowels/spoons, bowis, dredges, scoops, split spoons, Meacro-Core-samplers;ete. and Sm\) Sampler

1. Remove all loose soil from the equipment through manual means.

2. Through a combination of scrubbing using soap and water and/or steam cleaning or pressure
washing, remove visible dirt/soil from the equipment.

3. Rinse the equipment with fap-water. ambient sca wader For cedimunt tamp s

CAUTION
Do not rinse PE, PVC, and associated tubing with solvents. The appropriate procedures
should be defined within the project-specific planning documents. If they are not defined,
contact the FOL for guidance. The solvent rinse described in Step 4 may be omitted if
groundwater does not contain oil, grease, PAHs, PCBs, or other hard to remove organic
materials.

A LE &L H 4 3 4 H H 1 X, PALL RCR~
a0 I UTe TUOTPDMEHTS uumu."."::."..".:t"d oF Su“p""de tﬂ‘bn contaminated ‘“'th Cu, gIUGOU, 7\ .S, ~CoS-6F

ashicida _arada ioanea s oe A

cther-heard-toremove organic AT, TS the-egtinment-with pesticide rade-isepropanek
¥ il & 14 -9 PToP

5 Rinset . ith deionized _

q, ﬁ’ To the extent possible, allow components to air dry.

to—ensure—that—alselvents(if they Were—used)—and—trace—contaminants—have—besn adeguately

“removed.
g, /8‘ After the equipment has dried, wrap it in aluminum foil for storage untii use.
Dredges employed in sediment sampling are typically decontaminated as foliows:
* Remove the sediment sample from the sampling device

» If sufficient associated surface water is available at the sampling site, place the dredge in the water
and flush to remove visible sediment.

» Extract the dredge and wash it in soap and water per the project-specific planning documents.

. CAUTION

When handling dredges, the primary safety concern is trapping fingers or extremities in

the larger dredge samplers within the jaws or pinch points of the mechanical jaws. Keep
hands, fingers, and extremities away from these pinch and compression points. Either
handle the device by the rope or preferably lock the jaws in place to control the potential

for closing during maintenance and/or cleaning.
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7.3 Contact Waste/Materials

During the course of field investigations, disposable/single-use equipment becomes contaminated.
These items include tubing, trowels, PPE (gloves, overboots, splash suits, etc.), and broken sample
containers.

With the exception of the broken glass, single-use articles should be cleaned (washed and rinsed) of
visible materials and disposed as normal refuse. The exception to this rule is that extremely soiled
materials that cannot be cleaned shall be containerized for disposal in accordance with applicable
federal, state, and local regulations.

7.31 Investigation-Derived Wastes - Decontamination Wash Waters and Sediments

NOTE

Requirements for waste storage may differ from one facility to the next. Facility-specific
directions for waste storage areas will be provided in project-specific documents, or

separate direction will be provided by the Project Manager.

Assume that all investigation-derived waste (IDW) generated from decontamination activities contains
the hazardous chemicals associated with the site unless there are analytical or other data to the
contrary. Waste solution volumes could vary from a few gallons to several hundred gallons in cases
where large equipment required cleaning.

Where possible, use filtering systems to extend the use of water within a closed system wash unit to
recycle water and to reduce possible waste amounts.

NOTE
Containerized waste rinse solutions are best stored in 55-gallon drums (or equivalent
containers) that can be sealed until ultimate disposal at an a

Label waste storage containers appropriately labeled (see Attachment A).

Ensure that the IDW storage area is configured to meet the following specifications to permit access
to the containers and to conduct spill/leak monitoring, sampling, and extraction when the disposal
route is determined:

- Enclose areas accessible by the general public using construction fencing and signs.

- Stored materials in 55-gallon drums on pallets with four (or fewer) drums per pallet.

- Maintain the retaining bolt and label on the outside of storage containers where readily visible.

- Provide at least 4 feet of room between each row of pallets to allow access to containers for
sampling, drum removal, and spill response.

- Asdirected in project-specific planning documents, maintain an IDW Inventory List and provide
the list to the site Point of Contact at the termination of each shift.

- Maintain spill response equipment at the IDW storage area in case it is required for immediate
access.
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- Where possible, use equipment for moving containers. Where not possible, obtain help to
manipulate containers.
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CAUTION

Each container of water can weigh up to 490 pounds. Each 55-gallon drum of wet soil
can weigh more than 750 pounds. Fill drums and temporary containers to 80 percent
capacity to minimize spill and handling difficulties. Use drum carts to move filled drums.

See safe lifting techniques provided in Section 4.4 of the Tetra Tech NUS, Inc. Health
and Safety Guidance Manual.

When placing drums, keep your fingers out of pinch and smash points such as between
the drums. In some cases such as well development and/or purge water, you can place
the drums to be filled on the pallet and transport materials in smaller easier to handle
containers.

7.4 Decontamination Evaluation

Upon decontamination of equipment, determine the effectiveness of the decontamination process in the
following manner:

» Visual evaluation — A visual evaluation will be conducted to ensure the removal of particulate matter.
This shall be done to ensure that the washing/rinsing process is working as intended.

* Instrument Screening — A properly calibrated PID/FID should be used to evaluate the presence of site
contaminants and solvents used in the cleaning process. The air intake of the instrument shall be
passed over the article to be evaluated. Avoid placing the instrument probe into residual waters. A
PID/FID reading greater than the daily established background level requires a repeat of the
decontamination process, followed by rescreening with the PID/FID. This sequence must be
repeated until no instrument readings greater than the daily established background level are
observed. It should be noted that the instrument scan is only viable if the contaminants are
detectable within the instrument's capabilities.

NOTE
When required by project-specific planning documents, collection of rinsate blanks (see
next step) shall be completed without exception unless approval to not collect these
samples is obtained from the Project Manager. :

» Collection of Rinsate Blanks — It is recommended that rinsate samples be collected to:

- Evaluate the decontamination procedure representing different equipment applications (pumps
versus drilling equipment) and different decontamination applications.

- Single-use disposable equipment — The number of samples should represent different types of
equipment as well as different lot numbers of single-use articles.

- The collection and the frequency of collection of rinsate samples are as follows unless specified
differently in the project-specific planning documents:

¢ Per decontamination method
s Perdisposable article/batch number of disposable articles
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NOTE

change.

It is recommended that an initial rinsate sample be collected early in the project to
ensure that the decontamination process is functioning properly and to avoid using a
contaminated batch of single-use articles. it is recommended that a follow-up sample be
collected later during the execution of the project to ensure that those conditions do not

Rinsate samples collection may be driven by types of and/or levels of contaminant.
Difficult to remove contaminants, oils/greases, some PAHs/PCBs, etc. may also support
the collection of additional rinsates due to the obvious challenges to the decontamination
process. This is a field consideration to be determined by the FOL.
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STANDARD OPERATING PROCEDURES

- Interim Offshore Monitoring
Portsmouth Naval Shipyard, Kittery, Maine

1.0 STATION LOCATION

This section described the procedures for locating each station location. Coordinates for
each station location will be provided by Tetra Tech NUS (TtNUS) prior to sampling
dates. '

1.1  EQUIPMENT LIST

e 24 ft Privateer boat with hydraulic winch and davit, fathometer, radio and
required safety equipment including local charts

® Boat GPS — Survey grade Trimble AgGPS 132, accurate to within 1 meter

¢ - Hand held DGPS - Trimble DGPS Pathfinder PRO XRS placed in a backpack
with a short (1 meter) antenna, accurate to within 1 meter.

o Field log book and data sheet, aerial photographs of station location and station
coordinates

e Cellular phone

1.2 METHODS

e Approach subtidal stations by boat using provided coordinates. Anchor the boat.
Record station coordinates (note that because the boat may move slightly during
sampling the stations coordinates may be several feet away from the actual
sample location.

e Approach intertidal stations by boat or by foot using provided coordinates.
Record sample coordinates. Permanent markers are available at some of the
intertidal stations. If a permanent marker is available, record the distance from
the marker to where the sample is collected.

2.0 SEDIMENT SAMPLING

2.1 EQUIPMENT LIST

o Boat GPS - Differential GPS Trimble AgGPS 132 with 421B Smart Antenna
mounted over davit, accurate to within 1 meter ;

e 22 ft Privateer boat with 2 anchors hydraulic winch and davit, fathometer, radio
and required safety equipment including local charts

¢ Hand held GPS - Differential GPS (Trimble DGPS Pathfinder PRO XRS)
placed in a backpack with a short (1 meter) antenna, accurate to within 1meter.



e Van Veen and Ponar grab samplers with welghts (1ncrease penetration) and
extensions (reduce penetration). A 0.1 m? and .04 m? are available. Both open
from the top

o Push core system

Stainless steel bowl

Stainless steel scoops (Teflon scoops may be used in place of stainless steel

scoops

Sample jar (supplied by laboratory) and pre-printed sample labels

Cooler, ice and temperature blank

Alconox

Squirt bottles

Nitrile gloves

Waste container

Chain-of-custody forms, field log sheets, field data sheets, and log book

Ziploc bags

Disposable latex gloves and trash bags

Scrub brushes and buckets

Field log book and data sheet, aerial photographs of station location and station

coordinates

e Cellular phone

-

22 METHODS

2.2.1 Subtidal Sample Collection-Ponar

e Deploy cleaned grab sampler. Sampler size will be dependent on bottom type.
Estimate the depth of the sample. Accept only complete samples — those that
penetrate the sediment 15 cm, where the surface is undisturbed and the sampler
has completely closed. |

e Add weights if the sampler does not penetrate to the required depth. Add
extensions to reduce the penetration if sediment exits the top of the sampler
indicating that the sampler penetrated too deep into the sediment.

e Record type of sampler used, added weights or horizontal extensions used to
attain successful sample and estimate of sampler penetration into the sediment
Carefully decant surface water through top of sampler.

Record presence of any biota in the sampler.
Using stainless steel scoop, remove sediment to 10 cm from the top of the sampler
-and place in stainless steel bowl. |

* Samples will be a composite of three successful grab samples; move the boat
slightly between grabs.

Homogenize samples in the bowl and sub sample into labeled jars for analysis.
Seal jars in Ziploc bags and store in cooler on wet ice.



2.2.2

223

2.24

23

Intertidal Sample Collection

If station is approached by boat, collect sample as described above (2.2.1 Subtidal
Sample Collection).

If station is approached by foot, collect sediment sample to a depth of 10 cm using
a stainless steel scoop and place in stainless steel bowl.

Homogenize samples in the bowl and sub-sample into labeled jars for analysis.
Seal jars in Ziploc bags and store in cooler on wet ice.

Push Core Sample Collection

After arriving on station and anchoring the boat, measure water depth.

Cut a three foot core tube and feed the tube into the core assembly.

Lower the assembly to the bottom (mudline)..

Advance core assembly three feet,

Retrieve the core assembly and remove the core tube. Cap and tape both ends and
label the core tube

Decontamination

Decontaminate grab sampler, mixing bowl and scoop between samples as
follows:
o Rinse with seawater to remove visible sediment
Rinse with potable water
Wash with scrub brush and Alconox
Rinse with potable water

00O

STATION DOCUMENTATION

For each station a field data sheet will be completed which includes the following
information:
o Date and time sample was collected
o Benthic features — mud flat, sandy area, seeps, etc,
o Biota present and/or biota indicators
= Seagrasses, mussels, snails, etc.
* Burrows
o Debris present — metal scraps, garbage
o Collection Methods
* Method of locating the sample station
= Distance to permanent marker
» Equipment used (i.e., grab sampler, stainless steel scoop, weights
or extensions added)
= Difficulty collecting sample
o Sediment description — color, texture, smell



o Presence and direction of seeps ~
o Indicate if duplicate samples were collected
e Sample jar labeling
o Label jars with sample date and time (the sample number and analysis will
be pre-printed on the label).
e Record sampling activities, field conditions, and weather conditions in a field log
book.



APPENDIX C

LABORATORY STANDARD OPERATING PROCEDURES AND
CERTIFICATIONS



héEgEST%I;TON Certificate Number L2223

BUREAU

Certificate of Accreditation
Accredited to DoD ELAP and ISO/IEC 17025:2005

Katahdin Analytical Services, Inc.

600 Technology Way
Scarborough, ME 04074

has met the requirements set forth in L-A-B’s policies and procedures, all requirements of
ISO/IEC 17025:2005 “General Requirements for the competence of Testing and Calibration Laboratories”
and the U.S. Department of Defense Environmental Laboratory Accreditation Program (DoD ELAP).*

The accredited lab has demonstrated technical competence to a defined “Scope of Accreditation” and the
operation of a laboratory quality management system (refer to joint ISO-ILAC-IAF Communiqué dated 8
January 2009).

Accreditation Granted through: November 4, 2012

’?b?\

R. Douglas Leonard, Jr., Managing Director
Laboratory Accreditation Bureau
Presented the 4th of November, 2009

*See the laboratory’s Scope of Accreditation for details of the DoD ELAP requirements
Laboratory Accreditation Bureau is found to be in compliance with ISO/IEC 17011:2004 and recognized by ILAC (International Laboratory Accreditation Cooperation) and NACLA (National
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] LABORATORY
Y ) ACCREDITATION
BUREAU

Scope of Accreditation
For
Katahdin Analytical Services

Certificate # L2223

600 Technology Way
Scarborough, ME 04074
Leslie Dimond
1- 207-874-2400

In recognition of a successful assessment to ISO/IEC 17025:2005 and the requirements of the DoD
Environmental Laboratory Accreditation Program (DoD ELAP) as detailed in the DoD Quality Systems

Manual for Environmental Laboratories (DoD QSM v4.1) based on the National Environmental
Laboratory Accreditation Conference Chapter 5 Quality Systems Standard (NELAC Voted Revision
June 5, 2003), accreditation is granted to Katahdin Analytical Services to perform the following tests:

Accreditation granted through: November 4, 2012

Testing - Environmental

Non-Potable Water
Technology Method Analyte
GC/ECD 608 / 8081A,B/ SOM01.2 4 4°-DDD
GC/ECD 608 / 8081A,B/ SOMO01.2 4 4°-DDE
GC/ECD 608 / 8081A,B / SOM01.2 4 4°-DDT
GC/ECD 608 / 8081A,B / SOMO01.2 Aldrin
GC/ECD 608 / 8081A,B / SOM01.2 alpha-BHC (alpha-Hexachlorocyclohexane)
GC/ECD 8081A,B / SOMO01.2 Alpha-Chlordane
GC/ECD 608 / 8081A,B / SOM01.2 beta-BHC (beta-Hexachlorocyclohexane)
GC/ECD 608 /8081A,B Chlordane (tech.)
GC/ECD 608 / 8081A,B / SOMO01.2 delta-BHC
GC/ECD 608 / 8081A,B / SOMO01.2 Dieldrin
GC/ECD 608 / 8081A,B / SOMO01.2 Endosulfan |
GC/ECD 608 / 8081A,B / SOM01.2 Endosulfan Il
GC/ECD 608 / 8081A,B / SOMO01.2 Endosulfan sulfate
GC/ECD 608 / 8081A,B / SOMO01.2 Endrin
GC/ECD 608 / 8081A,B / SOMO01.2 Endrin aldehyde
GC/ECD 8081A,B / SOMO01.2 Endrin Ketone
GC/ECD 8081A,B / SOMO01.2 gamHma'BHC (Lindane gamma-
exachlorocyclohexane)
GC/ECD 608 / 8081A,B / SOMO01.2 Heptachlor
GC/ECD 608 / 8081A,B / SOM01.2 Heptachlor epoxide

Form 28.6—Revision5 05/23/06

Page 1 of 20




LABORATORY
. ACCREDITATION
\: BUREAU Certificate # L 2223
Non-Potable Water
Technology Method Analyte

GC/ECD 8081A,B / SOMO01.2 Methoxychlor
GC/ECD 608 / 8081A,B / SOM01.2 Toxaphene (Chlorinated camphene)
GC/ECD 608 / 8082/8082A / SOMO01.2 Aroclor-1221 (PCB-1221)
GC/ECD 608 / 8082/8082A / SOMO01.2 Aroclor-1232 (PCB-1232)
GC/ECD 608 / 8082/8082A / SOMO01.2 Aroclor-1242 (PCB-1242)
GC/ECD 608 / 8082/8082A / SOMO01.2 Aroclor-1248 (PCB-1248)
GC/ECD 608 / 8082/8082A / SOMO01.2 Aroclor-1254 (PCB-1254)
GC/ECD 608 / 8082/8082A / SOMO01.2 Aroclor-1260 (PCB-1260)
GC/ECD 8082/8082A Aroclor-1262 (PCB-1262)
GC/ECD 8082/8082A Aroclor-1268 (PCB-1268)
GC/ECD 8082/8082A 22'33 4455 6-Nonachlorobiphenyl (BZ 206)
GC/ECD 8082/8082A 2 2' 33 4 4'5 6-Octachlorobiphenyl (BZ 195)
GC/ECD 8082/8082A 2 2' 3 3' 4 4' 5-Heptachlorobiphenyl (BZ 170)
GC/ECD 8082/8082A 2 2' 3 3' 4 4'-Hexachlorobiphenyl (BZ 128)
GC/ECD 8082/8082A 2 2' 34 4'5 5'-Heptachlorobiphenyl (BZ 180)
GC/ECD 8082/8082A 2 2' 34 4'5' 6-Heptachlorobiphenyl (BZ 183)
GC/ECD 8082/8082A 2 2' 34 4' 5'-Hexachlorobiphenyl (BZ 138)
GC/ECD 8082/8082A 2 2' 34 4' 6 6'-Heptachlorobiphenyl (BZ 184)
GC/ECD 8082/8082A 2 2' 34'55' 6-Heptachlorobiphenyl (BZ 187)
GC/ECD 8082/8082A 2 2' 3 4 5'-Pentachlorobiphenyl (BZ 87)
GC/ECD 8082/8082A 2 2' 3 5'-Tetrachlorobiphenyl (BZ 44)
GC/ECD 8082/8082A 2 2' 4 4' 5 5'-Hexachlorobiphenyl (BZ 153)
GC/ECD 8082/8082A 2 2' 45 5'-Pentachlorobiphenyl (BZ 101)
GC/ECD 8082/8082A 2 2' 4' 5-Tetrachlorobiphenyl (BZ 49)
GC/ECD 8082/8082A 2 2' 5 5'-Tetrachlorobiphenyl (BZ 52)
GC/ECD 8082/8082A 2 2' 5-Trichlorobiphenyl (BZ 18)
GC/ECD 8082/8082A 2 3 3'4 4' 5-Hexachlorobiphenyl (BZ 156)
GC/ECD 8082/8082A 2 3 3'4 4' 5'-Hexachlorobiphenyl (BZ 157)
GC/ECD 8082/8082A 2 3 3' 4 4'-Pentachlorobiphenyl (BZ 105)
GC/ECD 8082/8082A 2 33’4 4’5 5’-Heptachlorobiphenyl (BZ 189)
GC/ECD 8082/8082A 2 3'4 4' 5 5'-Hexachlorobipheny! (BZ 167)
GC/ECD 8082/8082A 2 3' 4 4' 5-Pentachlorobiphenyl (BZ 118)
GC/ECD 8082/8082A 2 3' 4 4'5-Pentachlorobiphenyl (BZ 123)
GC/ECD 8082/8082A 2 3' 4 4'-Tetrachlorobiphenyl (BZ 66)
GC/ECD 8082/8082A 2 3’ 4 4’ 5-Pentachlorobiphenyl (BZ 114)
GC/ECD 8082/8082A 2 4 4'-Trichlorobiphenyl (BZ 28)
GC/ECD 8082/8082A 2 4'-Dichlorobiphenyl (BZ 8)
GC/ECD 8082/8082A 3 3'4 4' 5 5'-Hexachlorobipheny! (BZ 169)
GC/ECD 8082/8082A 3 3' 4 4' 5-Pentachlorobiphenyl (BZ 126)
GC/ECD 8082/8082A 3 3' 4 4'-Tetrachlorobiphenyl (BZ 77)
GC/ECD 8082/8082A 3 4 4’ 5-Tetrachlorobiphenyl (BZ 81)
GC/ECD 8082/8082A Decachlorobiphenyl (BZ 209)
GC/ECD 8151A 245-T
GC/ECD 8151A 24-D
GC/ECD 8151A 24-DB
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Non-Potable Water

Technology Method Analyte
GC/ECD 8151A Dalapon
GC/ECD 8151A Dicamba
GC/ECD 8151A Dichloroprop
GC/ECD 8151A Dlnoseb
GC/ECD 8151A MCPA
GC/ECD 8151A MCPP
GC/ECD 8151A Pentachlorophenol
GC/ECD 8151A Silvex (2 4 5-TP)
GC/FID 8015B/C Diesel range organics (DRO)
GC/FID 8015B/C Gasoline range organics (GRO)
GC/FID 8011 /504 1 2-Dibromoethane (EDB)
GC/FID 8011 /504 1 2-Dibromo-3-chloropropane
GC/FID RSK-175 Methane Ethane Ethene
GC/MS 8260B,C /524.2 111 2-Tetrachloroethane
GC/MS s 826052’2 ;SOMOLZ / 11 1-Trichloroethane
GC/MS 624/ 826052’2 ;SOMOLZ / 11 2 2-Tetrachloroethane
GC/MS SOMO01.2 11 2-Trichloro-1 2 2-trifluoroethane
GC/MS 624/ 826052’2 ;SOMOLZ / 1 1 2-Trichloroethane
GC/MS 624/ 826052’2 ;SOMOLZ / 1 1-Dichloroethane
GC/MS 624/ 826052’2 ;SOMOLZ / 1 1-Dichloroethene
GC/IMS 8260B,C / 524.2 1 1-Dichloropropene
GC/MS 8260B,C / SOMO01.2 / 524.2 1 2 3-Trichlorobenzene
GC/MS 8260B,C /524.2 1 2 3-Trichloropropane
GC/MS 8260B,C/ SOMO01.2 / 524.2 1 2 4-Trichlorobenzene
GC/MS 8260B,C /524.2 1 2 4-Trimethylbenzene
GC/IMS 8260B,C / SOM01.2 / 524.2 1 2-Dibromo-3-chloropropane
GC/MS 8260B,C / SOMO01.2 / 524.2 1 2-Dibromoethane (EDB)
GC/MS 624/ 8260582’2 QSOMOLZ / 1 2-Dichlorobenzene
GC/MS 624/ 826052’2 QSOMOLZ / 1 2-Dichloroethane
GC/IMS 624/ 826052’2 ;SOMOLZ / 1 2-Dichloropropane
GC/MS 8260B,C /524.2 1 3 5-Trimethylbenzene
GC/MS 6241 826052’2 ;SOMOLZ / 1 3-Dichlorobenzene
GC/MS 8260B,C / 524.2 1 3-Dichloropropane
GC/MS 624/ 826052’2 ;SOMOLZ / 1 4-Dichlorobenzene
GC/MS 8260B,C / SOMO01.2 1 4-Dioxane
GC/MS 8260B,C / 524.2 2 2-Dichloropropane
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Non-Potable W ater

Technology Method Analyte
GC/MS 8260B,C/ SOMO01.2 / 524.2 2-Butanone
GC/MS 624 / 8260B,C 2-Chloroethyl vinyl ether
GC/MS 8260B,C /524.2 2-Chlorotoluene
GC/MS 8260B,C/ SOMO01.2 / 524.2 2-Hexanone
GC/MS 8260B,C /524.2 4-Chlorotoluene
GC/MS 8260B,C/ SOMO01.2 / 524.2 4-Methyl-2-pentanone
GC/MS 8260B,C/ SOMO01.2 / 524.2 Acetone
GC/MS 8260B,C Acetonitrile
GC/MS 624 / 8260B,C Acrolein
GC/MS 624 / 8260B,C / 524.2 Acrylonitrile
GC/MS 8260B,C / 524.2 Allyl chloride
GC/MS 624 / 8260B,C / SOMO01.2 / Benzene

524.2
GC/MS 8260B,C /524.2 Bromobenzene
GC/MS 8260B,C / SOMO01.2 / 524.2 Bromochloromethane
GC/MS ey 826052’2 ;SOMOLZ / Bromodichloromethane
GCIMS 624 / 8260?2,51: ;SOMOLZ / Bromoform
GC/MS 8260B,C/ SOMO01.2 / 524.2 Carbon disulfide
GC/MS 624/ 826052’2 ;SOMOLZ / Carbon tetrachloride
GC/MS 6241 826052’2 ;SOMOLZ / Chlorobenzene
GC/MS 6241 8260582’2 ;SOMOLZ / Chloroethane
GC/MS 624 / 8260?2,512 £80M01.2 / Chloroform
GC/MS 8260B,C Chloroprene
GC/MS 8260B,C / SOMO01.2 / 524.2 cis-1 2-Dichloroethene
GC/MS sl 8260582’2 QSOMOLZ / cis-1 3-Dichloropropene
GC/MS SOMO01.2 Cyclohexane
GC/MS 6241 8260582’2 QSOMOLZ / Dibromochloromethane
GC/MS 8260B,C /524.2 Dibromomethane
GC/MS 624 / 8260B,C / SOMO01.2 / 524.2 Dichlorodifluoromethane
GC/MS 8260B,C /524.2 Diethyl ether
GC/MS 82608B,C Di-isopropylether
GC/MS 8260B,C / 524.2 Ethyl methacrylate
GC/MS 624/ 826052’2 ;SOMOLZ/ Ethylbenzene
GC/MS 8260B,C Ethyl-t-butylether
GC/MS 8260B,C /524.2 Hexachlorobutadiene
GC/MS 8260B,C lodomethane
GC/MS 8260B,C Isobutyl alcohol
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Non-Potable W ater

Technology Method Analyte
GC/MS 8260B,C / SOM01.2 / 524.2 Isopropyl benzene
GC/MS 8260B,C / SOM01.2 / 524.2 m p-xylenes
GC/MS 8260B,C /524.2 Methacrylonitrile
GC/IMS SOMO01.2 Methyl acetate
GC/IMS 624/ 826052’2 ;SOMOLZ / Methyl bromide (Bromomethane)
GC/IMS 624/ 826052’2 ;SOMOLZ / Methyl chloride (Chloromethane)
GC/MS 8260B,C / 524.2 Methyl methacrylate
GC/MS 8260B,C / SOM01.2 / 524.2 Methyl tert-butyl ether
GC/MS SOMO01.2 Methylcyclohexane
GC/IMS eell 8260582’2 QSOMOLZ / Methylene chloride
GC/MS 8260B,C /524.2 Naphthalene
GC/MS 8260B,C /524.2 n-Butylbenzene
Gce/ms 8260B,C / 524.2 n-Propylbenzene
GC/IMS 8260B,C / SOM01.2 / 524.2 0-Xylene
GC/MS 8260B,C / 524.2 p-lsopropyltoluene
GC/MS 8260B,C /524.2 Propionitrile
GC/MS 8260B,C /524.2 sec-butylbenzene
GC/MS 8260B,C / SOM01.2 / 524.2 Styrene
GC/IMS 82608B,C t-Amylmethylether
GC/MS 8260B,C /524.2 tert-Butyl alcohol
GC/MS 8260B,C tert-Butylbenzene
GC/IMS p24/ 8260582’2 ;SOMOLZ / Tetrachloroethene (Perchloroethylene)
GC/MS 8260B,C / 524.2 Tetrahydrofuran
GC/MS 624 / 8260B,C / SOMO01.2 / Toluene

524.2

GC/IMS eell 8260582’2 ;SOMOLZ / trans-1 2-Dichloroethylene
GC/IMS ey 8260582’2 QSOMOLZ / trans-1 3-Dichloropropylene
GC/MS 8260B,C /524.2 trans-1 4-Dichloro-2-butuene
GC/IMS 624/ 826052’2 QSOMOLZ / Trichloroethene (Trichloroethylene)
GC/IMS 624/ 826052’2 ;SOMOLZ / Trichlorofluoromethane
GC/MS 8260B,C Vinyl acetate
GCIMS 024762608, SOMOL2/ Vinyl chloride
GC/IMS 624 8260B,C Xylene
GC/MS 8270C,D/SOMO01.2 1 2 4 5-Tetrachlorobenzene
GC/MS 625/ 8270C,D/SOMO01.2 1 2 4-Trichlorobenzene
GC/MS 625/ 8270C,D/SOMO01.2 1 2-Dichlorobenzene
GC/MS 8270C,D 1 2-Diphenylhydrazine
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Non-Potable W ater

Technology Method Analyte
GC/MS 8270C,D 1 3 5-Trinitrobenzene
GC/MS 625/ 8270C,D/SOMO01.2 1 3-Dichlorobenzene
GC/MS 8270C,D 1 3-Dinitrobenzene
GC/MS 625/ 8270C,D/SOMO01.2 1 4-Dichlorobenzene
GC/MS 8270C,D 1 4-Dioxane
GC/MS 8270C,D 1 4-Naphthoquinone
GC/MS 8270C,D 1 4-Phenylenediamine
GC/MS 8270C,D 1-Naphthylamine
GC/MS 8270C,D/SOMO01.2 2 3 4 6-Tetrachlorophenol
GC/MS 8270C,D/SOMO01.2 2 4 5-Trochlorophenol
GC/MS 625/ 8270C,D / SOMO01.2 2 4 6-Trichlorophenol
GC/MS 625/ 8270C,D / SOMO01.2 2 4-Dichlorophenol
GC/MS 625/ 8270C,D / SOMO01.2 2 4-Dimethylphenol
GC/MS 625/ 8270C,D / SOMO01.2 2 4-Dinitrophenol
GC/MS 625/ 8270C,D / SOMO01.2 2 4-Dinitrotoluene (2 4-DNT)
GC/MS 8270C,D 2 6-Dichlorophenol
GC/MS 625/ 8270C,D/SOMO01.2 2 6-Dinitrotoluene (2 6-DNT)
GC/MS 8270C,D 2-Acetylaminofluorene
GC/MS 625/ 8270C,D/SOMO01.2 2-Chloronaphthalene
GC/MS 625/ 8270C,D/SOMO01.2 2-Chlorophenol
GC/MS 625/ 8270C,D/SOMO01.2 2-Methyl-4 6-dinitrophenol
GC/MS 8270C,D / SOM01.2 2-Methylnaphthalene
GC/MS 8270C,D/SOMO01.2 2-Methylphenol
GC/MS 8270C,D 2-Naphthylamine
GC/MS 8270C,D 2-Nitroaniline
GC/MS 625/ 8270C,D / SOMO01.2 2-Nitrophenol
GC/MS 8270C,D 2-Picoline
GC/MS 625/ 8270C,D/SOMO01.2 3 3’-Dichlorobenzidine
GC/MS 8270C,D 3 3’-Dimethylbenzidine
GC/MS 8270C,D 3-Methylcholanthrene
GC/MS 8270C,D/SOMO01.2 3-Nitroaniline
GC/IMS 8270C,D 4-Aminobiphenyl
GC/IMS 625/ 8270C,D / SOMO01.2 4-Bromopheny| phenyl ether
GC/MS 625/8270C,D / SOM01.2 4-Chloro-3-methylphenol
GC/MS 8270C,D/SOMO01.2 4-Chloroaniline
GC/MS 625/ 8270C,D / SOM01.2 4-Chlorophenyl phenylether
GC/MS 8270C,D 4-Dimethyl aminoazobenzene
GC/MS 8270C,D/SOMO01.2 4-Methylphenol
GC/MS 8270C,D/SOMO01.2 4-Nitroaniline
GC/MS 625/ 8270C,D/SOMO01.2 4-Nitrophenol
GC/MS 8270C,D 5-Nitro-o-toluidine
GC/IMS 8270C,D 7,12-Dimethylphenethylamine
GC/MS 8270C,D a a-Dimethylphenethylamine
GC/MS 625/ 8270C,D/SOMO01.2 Acenaphthene
GC/MS 625/ 8270C,D / SOM01.2 Acenaphthylene
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Non-Potable W ater

Technology Method Analyte
GC/MS 8270C,D/SOMO01.2 Acetophenone
GC/MS 8270C,D Aniline
GC/MS 625/ 8270C,D / SOM01.2 Anthracene
GC/IMS 8270C,D Aramite
GC/MS 8270C,D / SOM01.2 Atrazine
GC/MS SOMO01.2 Benzaldehyde
GC/MS 625/ 8270C,D Benzidine
GC/MS 625/ 8270C,D / SOM01.2 Benzo(a)anthracene
GC/IMS 625/8270C,D / SOMO01.2 Benzo(a)pyrene
GC/MS 625/ 8270C,D / SOM01.2 Benzo(b)fluoranthene
GC/MS 625/ 8270C,D / SOM01.2 Benzo(g h i)perylene
GC/MS 625/ 8270C,D / SOM01.2 Benzo(k)fluoranthene
GC/MS 8270C,D Benzoic Acid
GC/MS 8270C,D Benzyl alcohol
GC/MS 8270C,D / SOM01.2 Biphenyl
GC/MS 625/ 8270C,D / SOM01.2 bis(2-Chloroethoxy)methane
GC/MS 625/ 8270C,D / SOM01.2 bis(2-Chloroethyl) ether
GC/MS 625/ 8270C.D / SOMOL.2 bis(2-Chloroisopropyl) ether (2 2°-Oxybis(1-

chloropropane))
GC/MS 625/ 8270C,D / SOM01.2 bis(2-Ethylhexyl) phthalate (DEHP)
GC/MS 625/ 8270C,D / SOM01.2 Butyl benzyl phthalate
GC/IMS SOMO01.2 Caprolactam
GC/IMS 8270C,D / SOMO01.2 Carbazole
GC/MS 8270C,D Chlorobenzilate
GC/MS 625/ 8270C,D / SOM01.2 Chrysene
GC/MS 8270C,D Diallate
GC/IMS 625/8270C,D / SOMO01.2 Dibenz(a h)anthracene
GC/MS 8270C,D / SOMO01.2 Dibenzofuran
GC/MS 625/ 8270C,D / SOM01.2 Diethyl phthalate
GC/MS 8270C,D Dimethoate
GC/MS 625/ 8270C,D / SOM01.2 Dimethyl phthalate
GC/IMS 625/ 8270C,D / SOMO01.2 Di-n-butyl phthalate
GC/MS 625/ 8270C,D / SOM01.2 Di-n-octyl phthalate
GC/MS 8270C,D Ethyl methanesulfonate
GC/MS 8270C,D Famfur
GC/IMS 625/8270C,D / SOMO01.2 Fluoranthene
GC/IMS 625/8270C,D / SOMO01.2 Fluorene
GC/MS 625/ 8270C,D/SOMO01.2 Hexachlorobenzene
GC/MS 625/ 8270C,D/SOMO01.2 Hexachlorobutadiene
GC/MS 625/ 8270C,D / SOM01.2 Hexachlorocyclopentadiene
GC/MS 625/ 8270C,D/SOMO01.2 Hexachloroethane
GC/IMS 8270C,D Hexachloropropene
GC/MS 625/ 8270C,D / SOM01.2 Indeno(1 2 3-cd)pyrene
GC/MS 8270C,D Isodrin
GC/MS 625/ 8270C,D/SOMO01.2 Isophorone
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Non-Potable W ater

Technology Method Analyte
GC/MS 8270C,D Isosafrole
GC/MS 8270C,D Methapyriline
GC/MS 8270C,D Methy methanesulfonate
GC/IMS 8270C,D Methyl parathion
GC/MS 625/ 8270C,D/SOMO01.2 Naphthalene
GC/MS 625/ 8270C,D/SOMO01.2 Nitrobenzene
GC/MS 8270C,D Nitroguinoline-1-oxide
GC/MS 8270C,D n-Nitrosodiethylamine
GC/MS 625/ 8270C,D/SOMO01.2 n-Nitrosodimethylamine
GC/MS 8270C,D n-Nitroso-di-n-butylamine
GC/MS 625/ 8270C,D / SOM01.2 n-Nitrosodi-n-propylamine
GC/MS 625/ 8270C,D / SOM01.2 n-Nitrosodiphenylamine
GC/IMS 8270C,D n-Nitrosomethylethylamine
GC/MS 8270C,D n-Nitrosomorpholine
GC/MS 8270C,D n-Nitrosopiperidine
GC/MS 8270C,D n-Nitrosopyrrolidine
GC/MS 8270C,D 0 0 o-Triethyl phosphorothioate
GC/MS 8270C,D o-Toluidine
GC/MS 8270C,D Pentachlorobenzene
GC/MS 8270C,D Pentachloronitrobenzene
GC/MS 625/ 8270C,D/SOMO01.2 Pentachlorophenol
GC/MS 8270C,D Phenacetin
GC/MS 625/ 8270C,D/SOMO01.2 Phenanthrene
GC/MS 625/ 8270C,D/SOMO01.2 Phenol
GC/MS 8270C,D Phorate
GC/MS 8270C,D Pronamide
GC/MS 625/ 8270C,D / SOMO01.2 Pyrene
GC/MS 8270C,D Pyrididne
GC/MS 8270C,D Safrole
GC/MS 8270C,D Thionazin
HPLC 8330/8330A/8330B 1 3 5-Trinitrobenzene
HPLC 8330/8330A/8330B 1 3-Dinitrobenzene
HPLC 8330/8330A/8330B 2 4 6-Trinitrotoluene
HPLC 8330/8330A/8330B 2 4-Dinitrotoluene
HPLC 8330/8330A/8330B 2 6-Dinitrotoluene
HPLC 8330/8330A/8330B 2-Amino-4 6 -dinitrotoluene
HPLC 8330/8330A/8330B 2-Nitrotoluene
HPLC 8330/8330A/8330B 3-Nitrotoluene
HPLC 8330/8330A/8330B 4-Amino-2,3-dinitrotoluene
HPLC 8330/8330A/8330B 4-Nitrotoluene
HPLC 8330/8330A/8330B Hexahydro-1 3 5-trinitro-1 3 5-triazine (RDX)
HPLC 8330/8330A/8330B Nitrobenzene
HPLC 8330/8330A/8330B Nitroglycerin
HPLC 8330/8330A/8330B Octahydro-1 3 5 7-tetrazocine (HMX)
HPLC 8330/8330A/8330B Tetryl
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Non-Potable W ater

Technology Method Analyte
CVAA 245.1/ 7470A / ILMO05.3 Mercury
CVAF 1631E Low Level Mercury

ICP 200.7 /6010B,C / ILMO05.3 Aluminum
ICP 200.7 /6010B,C / ILMO05.3 Antimony
ICP 200.7 /6010B,C / ILMO05.3 Arsenic
ICP 200.7 /6010B,C / ILMO05.3 Barium
ICP 200.7 /6010B,C / ILMO05.3 Beryllium
ICP 200.7 / 6010B,C Boron
ICP 200.7 /6010B,C / ILMO05.3 Cadmium
ICP 200.7 / 6010B,C / ILMO05.3 Calcium
ICP 200.7 /6010B,C / ILMO05.3 Chromium
ICP 200.7 /6010B,C / ILMO05.3 Cobalt
ICP 200.7 /6010B,C / ILMO05.3 Copper
ICP 200.7 /6010B,C / ILMO05.3 Iron
ICP 200.7 /6010B,C / ILMO05.3 Lead
ICP 200.7 / 6010B,C / ILMO05.3 Magnesium
ICP 200.7 / 6010B,C / ILMO05.3 Manganese
ICP 200.7 /6010B,C Molybdenum
ICP 200.7 / 6010B,C / ILMO05.3 Nickel
ICP 200.7 /6010B,C / ILMO05.3 Potassium
ICP 200.7 /6010B,C / ILMO05.3 Selenium
ICP 200.7 Silicon
ICP 200.7 /6010B,C / ILMO05.3 Silver
ICP 200.7 / 6010B,C / ILMO05.3 Sodium
ICP 6010B,C Strontium
ICP 200.7 / 6010B,C / ILMO05.3 Thallium
ICP 200.7 /6010B,C Tin
ICP 200.7/6010B,C Titanium
ICP 200.7 / 6010B,C / ILMO05.3 Vanadium
ICP 200.7 /6010B,C / ILMO05.3 Zinc
ICP/MS 200.8 / 6020/6020A / ILMO05.3 Aluminum
ICP/MS 200.8 / 6020/6020A /1LMO05.3 Antimony
ICP/MS 200.8 / 6020/6020A /1LMO05.3 Arsenic
ICP/MS 200.8 / 6020/6020A /1LMO05.3 Barium
ICP/MS 200.8 / 6020/6020A /1LMO05.3 Beryllium
ICP/MS 200.8 / 6020/6020A Boron
ICP/MS 200.8 / 6020/6020A /1LMO05.3 Cadmium
ICP/MS 200.8 / 6020/6020A Calcium
ICP/MS 200.8 / 6020/6020A /1LMO05.3 Chromium
ICP/MS 200.8 / 6020/6020A /1LMO05.3 Cobalt
ICP/MS 200.8 / 6020/6020A /1LMO05.3 Copper
ICP/MS 200.8 / 6020/6020A Iron
ICP/MS 200.8 / 6020/6020A /1LMO05.3 Lead
ICP/MS 200.8 / 6020/6020A /1LMO05.3 Magnesium
ICP/MS 200.8 / 6020/6020A Manganese
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] LABORATORY
Y ) ACCREDITATION
BUREAU

Certificate # L2223

Non-Potable Water
Technology Method Analyte
ICP/MS 200.8 / 6020/6020A Molybdenum
ICP/MS 200.8 / 6020/6020A /1LMO05.3 Nickel
ICP/MS 200.8 / 6020/6020A Potassium
ICP/MS 200.8 / 6020/6020A /1LMO05.3 Selenium
ICP/MS 200.8 / 6020/6020A /1LMO05.3 Silicon
ICP/MS 200.8 / 6020/6020A /1LMO05.3 Silver
ICP/MS 200.8 / 6020/6020A Sodium
ICP/MS 6020/6020A Strontium
ICP/MS 200.8 / 6020/6020A /1LMO05.3 Thallium
ICP/MS 200.8 / 6020/6020A Tin
ICP/MS 200.8 / 6020/6020A Titanium
ICP/MS 200.8 Uranium
ICP/MS 200.8 / 6020/6020A /1LMO05.3 Vanadium
ICP/MS 200.8 / 6020/6020A /1LMO05.3 Zinc
IC 300.0 / 9056/9056A Bromide
IC 300.0 / 9056/9056A Chloride
IC 300.0 / 9056/9056A Nitrate as N
IC 300.0 / 9056/9056A Nitrite as N
IC 300.0 / 9056/9056A Nitrate + Nitrite
IC 300.0 / 9056/9056A Orthophosphate as P
IC 300.0 / 9056/9056A Sulfate
Titration 310.2/ 2320B Alkalinity
Caculation 2340C Hardness
Gravimetric 1664A Oil and Grease
Gravimetric 2540B,C,D Solids
ISE 120.1/2510 B Conductivity
ISE 2520B Practical Salinity
ISE 4500F- C Fluoride
ISE 4500H+ B pH
ISE 5210B TBOD / CBOD
Physical 1010 A Ignitability
Physical 9040C pH
Titration 2340B Hardness
Titration 4500S0; B Sulfite
Titration 9034 / 4500S” E Sulfide
Titration Chap. 7.3.4 Reactive Sulfide
TOC 9060A / 5310B Total organic carbon
Turbidimetric 180.1/2130B Turbidity
Turbidimetric 9038 / ASTM 516-02 Sulfate
UV/VIS 335.4/9012B / 4500-CN G Amenable cyanide
UV/VIS 350.1 / 4500NH3 H Ammonia as N
UV/VIS 3500Fe D Ferrous Iron
UV/VIS 351.2 Kjeldahl nitrogen - total
UV/VIS 353.2 / 4500NO3 F Nitrate + Nitrite
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LABORATORY
. ACCREDITATION
\: BUREAU Certificate # L 2223
Non-Potable Water
Technology Method Analyte
UV/VIS 353.2 / 4500NO3 F Nitrate as N
UV/VIS 353.2 / 4500NO3 F Nitrite as N
UV/VIS 365.1 / 4500P E Orthophosphate as P
UV/VIS 365.4 Phosphorus total
UV/VIS 376.3 AVS-SEM
UV/VIS 410.4 COD
UV/VIS 420.1 /9065 Total Phenolics
UV/VIS 4500CI G Total Residual Chlorine
UV/VIS 5540C MBAS
UV/VIS 7196A / 3500-Cr D Chromium VI
UV/VIS 9012B / ILM05.3/ 335.4 Total Cyanide
UV/VIS 9251 / 4500CI E Chloride
UV/VIS Chap. 7.3.4 Reactive Cyanide
Prepar ation Method Type
Cleanup Methods 3640A Gel Permeation Clean-up
Cleanup Methods 3630C Silica Gel
Cleanup Methods 3660B Sulfur Clean-Up
Cleanup Methods 3665A Sulfuric Acid Clean-Up
Organic Preparation 3510C Separatory Funnel Extraction
Organic Preparation 3520C Continuous Liquid-Liquid Extraction
Inorganic 3010A Hotblock
Preparation
Volatile Or.ganlc 5030B,C Purge and Trap
Preparation
Solid and Chemical Waste
Technology Method Analyte
GC/ECD 8081A,B/ SOM01.2 4 4°-DDD
GC/ECD 8081A,B / SOMO01.2 4 4°-DDE
GC/ECD 8081A,B / SOMO01.2 44°-DDT
GC/ECD 8081A,B / SOMO01.2 Aldrin
GC/ECD 8081A,B / SOM01.2 alpha-BHC (alpha-Hexachlorocyclohexane)
GC/ECD 8081A,B / SOM01.2 Alpha-Chlordane
GC/ECD 8081A,B / SOM01.2 beta-BHC (beta-Hexachlorocyclohexane)
GC/ECD 608 /8081A,B Chlordane (tech.)
GC/ECD 8081A,B / SOMO01.2 delta-BHC
GC/ECD 8081A,B / SOMO01.2 Dieldrin
GC/ECD 8081A,B / SOM01.2 Endosulfan |
GC/ECD 8081A,B / SOMO01.2 Endosulfan I
GC/ECD 8081A,B / SOMO01.2 Endosulfan sulfate
GC/ECD 8081A,B / SOMO01.2 Endrin
GC/ECD 8081A,B / SOM01.2 Endrin aldehyde
GC/ECD 8081A,B / SOMO01.2 Endrin Ketone
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LABORATORY
. ACCREDITATION
\: BUREAU Certificate # L 2223
Solid and Chemical Waste
Technology Method Analyte
GC/ECD 8081A,B / SOMO01.2 gamHma'BHC (Lindane gamma-
exachlorocyclohexane)

GC/ECD 8081A,B / SOMO01.2 Heptachlor
GC/ECD 8081A,B / SOMO01.2 Heptachlor epoxide
GC/ECD 8081A,B / SOMO01.2 Methoxychlor
GC/ECD 8081A,B / SOM01.2 Toxaphene (Chlorinated camphene)
GC/ECD 8082/8082A/ SOMO01.2 Aroclor-1016 (PCB-1016)
GC/ECD 8082/8082A/ SOMO01.2 Aroclor-1221 (PCB-1221)
GC/ECD 8082/8082A/ SOMO01.2 Aroclor-1232 (PCB-1232)
GC/ECD 8082/8082A/ SOMO01.2 Aroclor-1242 (PCB-1242)
GC/ECD 8082/8082A/ SOMO01.2 Aroclor-1248 (PCB-1248)
GC/ECD 8082/8082A/ SOMO01.2 Aroclor-1254 (PCB-1254)
GC/ECD 8082/8082A/ SOMO01.2 Aroclor-1260 (PCB-1260)
GC/ECD 8082/8082A Aroclor-1262 (PCB-1262)
GC/ECD 8082/8082A Aroclor-1268 (PCB-1268)
GC/ECD 8082/8082A 22'33 4455 6-Nonachlorobiphenyl (BZ 206)
GC/ECD 8082/8082A 2 2' 33 44'5 6-Octachlorobiphenyl (BZ 195)
GC/ECD 8082/8082A 2 2' 3 3' 4 4' 5-Heptachlorobiphenyl (BZ 170)
GC/ECD 8082/8082A 2 2' 3 3' 4 4'-Hexachlorobiphenyl (BZ 128)
GC/ECD 8082/8082A 2 2' 34 4'5 5'-Heptachlorobiphenyl (BZ 180)
GC/ECD 8082/8082A 2 2' 34 4'5' 6-Heptachlorobiphenyl (BZ 183)
GC/ECD 8082/8082A 2 2' 34 4' 5'-Hexachlorobiphenyl (BZ 138)
GC/ECD 8082/8082A 2 2' 34 4' 6 6'-Heptachlorobiphenyl (BZ 184)
GC/ECD 8082/8082A 2 2' 34'55' 6-Heptachlorobiphenyl (BZ 187)
GC/ECD 8082/8082A 2 2' 3 4 5'-Pentachlorobiphenyl (BZ 87)
GC/ECD 8082/8082A 2 2' 3 5'-Tetrachlorobiphenyl (BZ 44)
GC/ECD 8082/8082A 2 2' 4 4' 5 5'-Hexachlorobipheny! (BZ 153)
GC/ECD 8082/8082A 2 2' 45 5'-Pentachlorobiphenyl (BZ 101)
GC/ECD 8082/8082A 2 2' 4' 5-Tetrachlorobiphenyl (BZ 49)
GC/ECD 8082/8082A 2 2' 5 5'-Tetrachlorobiphenyl (BZ 52)
GC/ECD 8082/8082A 2 2' 5-Trichlorobiphenyl (BZ 18)
GC/ECD 8082/8082A 2 3 3'4 4' 5-Hexachlorobipheny! (BZ 156)
GC/ECD 8082/8082A 2 3 3'4 4' 5'-Hexachlorobiphenyl (BZ 157)
GC/ECD 8082/8082A 2 3 3' 4 4'-Pentachlorobiphenyl (BZ 105)
GC/ECD 8082/8082A 2 33’4 4’ 5 5’-Heptachlorobiphenyl (BZ 189)
GC/ECD 8082/8082A 2 3'4 4' 5 5'-Hexachlorobiphenyl (BZ 167)
GC/ECD 8082/8082A 2 3' 4 4' 5-Pentachlorobiphenyl (BZ 118)
GC/ECD 8082/8082A 2 3' 4 4'5-Pentachlorobiphenyl (BZ 123)
GC/ECD 8082/8082A 2 3' 4 4'-Tetrachlorobiphenyl (BZ 66)
GC/ECD 8082/8082A 2 3’ 4 4’ 5-Pentachlorobiphenyl (BZ 114)
GC/ECD 8082/8082A 2 4 4'-Trichlorobiphenyl (BZ 28)
GC/ECD 8082/8082A 2 4'-Dichlorobiphenyl (BZ 8)
GC/ECD 8082/8082A 3 3'4 4' 5 5'-Hexachlorobipheny! (BZ 169)
GC/ECD 8082/8082A 3 3' 4 4' 5-Pentachlorobiphenyl (BZ 126)
GC/ECD 8082/8082A 3 3' 4 4'-Tetrachlorobiphenyl (BZ 77)
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Solid and Chemical Waste

Technology Method Analyte
GC/ECD 8082/8082A 3 4 4’ 5-Tetrachlorobiphenyl (BZ 81)
GC/ECD 8082/8082A Decachlorobiphenyl (BZ 209)
GC/ECD 8151A 245-T
GC/ECD 8151A 24-D
GC/ECD 8151A 24-DB
GC/ECD 8151A Dalapon
GC/ECD 8151A Dicamba
GC/ECD 8151A Dichloroprop
GC/ECD 8151A DInoseb
GC/ECD 8151A MCPA
GC/ECD 8151A MCPP
GC/ECD 8151A Pentachlorophenol
GC/ECD 8151A Silvex (2 4 5-TP)
GC/FID 8015B,C Diesel range organics (DRO)
GC/FID 8015B,C Gasoline range organics (GRO)
GC/FID 8011 EDB
GC/FID 8011 1 2-Dibromo-3-chloropropane
GC/MS 8260B,C 11 1 2-Tetrachloroethane
GC/MS 8260B,C / SOMO01.2 1 1 1-Trichloroethane
GC/MS 8260B,C / SOMO01.2 1 1 2 2-Tetrachloroethane
GC/MS SOMO01.2 11 2-Trichloro-1 2 2-trifluoroethane
GC/MS 8260B,C / SOMO01.2 1 1 2-Trichloroethane
GC/MS 8260B,C / SOMO01.2 1 1-Dichloroethane
GC/MS 8260B,C / SOMO01.2 1 1-Dichloroethylene
GC/MS 82608B,C 1 1-Dichloropropene
GC/MS 8260B,C / SOMO01.2 1 2 3-Trichlorobenzene
GC/IMS 82608B,C 1 2 3-Trichloropropane
GC/MS 8260B,C / SOMO01.2 1 2 4-Trichlorobenzene
GC/MS 8260B,C 1 2 4-Trimethylbenzene
GC/MS 8260B,C / SOM01.2 1 2-Dibromo-3-chloropropane
GC/MS 8260B,C / SOMO01.2 1 2-Dichlorobenzene
GC/MS 8260B,C / SOMO01.2 1 2-Dichloroethane
GC/IMS 8260B,C / SOM01.2 1 2-Dichloropropane
GC/MS 8260B,C 1 3 5-Trimethylbenzene
GC/MS 8260B,C / SOMO01.2 1 3-Dichlorobenzene
GC/MS 8260B,C 1 3-Dichloropropane
GC/MS 8260B,C / SOMO01.2 1 4-Dichlorobenzene
GC/MS 8260B,C / SOM01.2 1 4-Dioxane
GC/MS 82608B,C 2 2-Dichloropropane
GC/MS 8260B,C / SOM01.2 2-Butanone
GC/MS 82608B,C 2-Chloroethyl vinyl ether
GC/MS 8260B,C 2-Chlorotoluene
GC/MS 8260B,C / SOM01.2 2-Hexanone
GC/MS 8260B,C 4-Chlorotoluene
GC/MS 8260B,C / SOM01.2 4-Methyl-2-pentanone
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Solid and Chemical Waste

Technology Method Analyte
GC/MS 8260B,C / SOMO01.2 Acetone
GC/MS 8260B,C Acetonitrile
GC/MS 8260B,C Acrolein
GC/MS 8260B,C Acrylonitrile
GC/MS 8260B,C Allyl chloride
GC/MS 8260B,C / SOMO01.2 Benzene
GC/MS 8260B,C Bromobenzene
GC/MS 8260B,C / SOMO01.2 Bromochloromethane
GC/MS 8260B,C / SOMO01.2 Bromodichloromethane
GC/MS 8260B,C / SOMO01.2 Bromoform
GC/MS 8260B,C / SOMO01.2 Carbon disulfide
GC/MS 8260B,C / SOMO01.2 Carbon tetrachloride
GC/MS 8260B,C / SOMO01.2 Chlorobenzene
GC/MS 8260B,C / SOMO01.2 Chloroethane
GC/MS 8260B,C / SOMO01.2 Chloroform
GC/MS 8260B,C Chloroprene
GC/MS 8260B,C / SOMO01.2 cis-1 2-Dichloroethene
GC/IMS 8260B,C / SOM01.2 cis-1 3-Dichloropropene
GC/MS SOMO01.2 Cyclohexane
GC/MS 8260B,C / SOMO01.2 Dibromochloromethane
GC/MS 8260B,C Dibromomethane
GC/MS 624 / 8260B,C / SOMO01.2 Dichlorodifluoromethane
GC/MS 8260B,C Diethyl ether
GC/MS 82608B,C Di-isopropylether
GC/MS 8260B,C / SOMO01.2 EDB
GC/MS 82608B,C Ethyl methacrylate
GC/MS 8260B,C / SOMO01.2 Ethylbenzene
GC/MS 8260B,C Ethyl-t-butylether
GC/MS 8260B,C Hexachlorobutadiene
GC/MS 8260B,C lodomethane
GC/MS 8260B,C Isobutyl alcohol
GC/IMS 8260B,C / SOM01.2 Isopropyl benzene
GC/IMS SOMO01.2 m p-xylenes
GC/MS 8260B,C Methacrylonitrile
GC/MS SOMO01.2 Methyl acetate
GC/MS 8260B,C / SOM01.2 Methyl bromide (Bromomethane)
GC/IMS 8260B,C / SOM01.2 Methyl chloride (Chloromethane)
GC/MS 82608B,C Methyl methacrylate
GC/MS 8260B,C / SOM01.2 Methy! tert-butyl ether
GC/MS SOMO01.2 Methylcyclohexane
GC/MS 8260B,C / SOMO01.2 Methylene chloride
GC/MS 8260B,C Naphthalene
GC/MS 8260B,C n-Butylbenzene
GC/MS 82608B,C n-proplybenzene
GC/MS 8260B,C 0-Xylene
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Solid and Chemical Waste
Technology Method Analyte
GC/MS 82608B,C p-lsopropyltoluene
GC/MS 8260B,C Propionitrile
GC/MS 8260B,C sec-butylbenzene
GC/IMS 8260B,C / SOM01.2 Styrene
GC/MS 82608B,C t-Amylmethylether
GC/MS 8260B,C tert-Butyl alcohol
GC/MS 8260B,C tert-Butylbenzene
GC/MS 8260B,C / SOM01.2 Tetrachloroethylene (Perchloroethylene)
GC/MS 8260B,C Tetrahydrofuran
GC/MS 8260B,C / SOM01.2 Toluene
GC/MS 8260B,C / SOMO01.2 trans-1 2-Dichloroethylene
GC/MS 8260B,C / SOM01.2 trans-1 3-Dichloropropylene
GC/MS 8260B,C Trans-1 4-Dichloro-2-butuene
GC/IMS 8260B,C / SOM01.2 Trichloroethene (Trichloroethylene)
GC/MS 8260B,C / SOMO01.2 Trichlorofluoromethane
GC/MS 8260B,C Vinyl acetate
GC/MS 8260B,C / SOM01.2 Vinyl chloride
GC/IMS 8260B,C Xylene
GC/MS 8270C,D 1-Naphthylamine
GC/MS 8270C,D 2-Acetylaminofluorene
GC/MS 8270C,D/SOMO01.2 2-Chloronaphthalene
GC/MS 8270C,D / SOMO01.2 2-Chlorophenol
GC/IMS 8270C,D /SOMO01.2 2-Methylnaphthalene
GC/MS 8270C,D / SOM01.2 2-Methylphenol
GC/MS 8270C,D 2-Naphthylamine
GC/MS 8270C,D 2-Nitroaniline
GC/IMS 8270C,D/SOMO01.2 2-Nitrophenol
GC/IMS 8270C,D 2-Picoline
GC/MS 8270C,D 3-Methylcholanthrene
GC/MS 8270C,D / SOM01.2 3-Nitroaniline
GC/MS 8270C,D 4-Aminobiphenyl
GC/IMS 8270C,D/SOMO01.2 4-Bromophenyl phenyl ether
GC/IMS 8270C,D/SOMO01.2 4-Chloro-3-methylphenol
GC/MS 8270C,D / SOM01.2 4-Chloroaniline
GC/MS 8270C,D / SOMO01.2 4-Chlorophenyl phenylether
GC/MS 8270C,D 4-Dimethyl aminoazobenzene
GC/IMS 8270C,D / SOMO01.2 4-Methylphenol
GC/MS 8270C,D / SOM01.2 4-Nitroaniline
GC/MS 8270C,D / SOMO01.2 4-Nitrophenol
GC/MS 8270C,D 5-Nitro-o-toluidine
GC/MS 8270C,D a a-Dimethylphenethylamine
GC/MS 8270C,D/SOMO01.2 Acenaphthene
GC/MS 8270C,D / SOMO01.2 Acenaphthylene
GC/MS 8270C,D/SOMO01.2 Acetophenone
GC/MS 8270C,D Aniline
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Solid and Chemical Waste

Technology Method Analyte
GC/MS 8270C,D/SOMO01.2 Anthracene
GC/MS 8270C,D Aramite
GC/MS 8270C,D / SOM01.2 Atrazine
GC/IMS SOMO01.2 Benzaldehyde
GC/MS 8270C,D Benzidine
GC/MS 8270C,D / SOMO01.2 Benzo(a)anthracene
GC/MS 8270C,D / SOM01.2 Benzo(a)pyrene
GC/MS 8270C,D / SOMO01.2 Benzo(b)fluoranthene
GC/IMS 8270C,D / SOMO01.2 Benzo(g h i)perylene
GC/MS 8270C,D / SOMO01.2 Benzo(Kk)fluoranthene
GC/MS 8270C,D Benzoic Acid
GC/MS 8270C,D Benzy! alcohol
GC/IMS 8270C,D / SOMO01.2 Biphenyl
GC/IMS 8270C,D/SOMO01.2 bis(2-Chloroethoxy)methane
GC/MS 8270C,D / SOM01.2 bis(2-Chloroethyl) ether
GC/MS 8270C,D / SOMO01.2 bis(2-Ethylhexyl) phthalate (DEHP)
GC/MS 8270C,D / SOMO01.2 Butyl benzyl phthalate
GC/IMS SOMO01.2 Caprolactam
GC/MS 8270C,D / SOM01.2 Carbazole
GC/MS 8270C,D Chlorobenzilate
GC/MS 8270C,D / SOM01.2 Chrysene
GC/MS 8270C,D Diallate
GC/IMS 8270C,D/SOMO01.2 Dibenz(a h)anthracene
GC/MS 8270C,D / SOM01.2 Dibenzofuran
GC/MS 8270C,D / SOMO01.2 Diethyl phthalate
GC/MS 8270C,D Dimethoate
GC/IMS 8270C,D/SOMO01.2 Dimethyl phthalate
GC/IMS 8270C,D /SOMO01.2 Di-n-butyl phthalate
GC/MS 8270C,D / SOMO01.2 Di-n-octyl phthalate
GC/MS 8270C,D Ethyl methanesulfonate
GC/MS 8270C,D Famfur
GC/MS 8270C,D/SOMO01.2 Fluoranthene
GC/IMS 8270C,D / SOMO01.2 Fluorene
GC/MS 8270C,D/SOMO01.2 Hexachlorobenzene
GC/MS 8270C,D/SOMO01.2 Hexachlorobutadiene
GC/MS 8270C,D / SOMO01.2 Hexachlorocyclopentadiene
GC/MS 8270C,D/SOMO01.2 Hexachloroethane
GC/MS 8270C,D Hexachloropropene
GC/MS 8270C,D Isodrin
GC/MS 8270C,D/SOMO01.2 Isophorone
GC/MS 8270C,D Isosafrole
GC/IMS 8270C,D Methapyriline
GC/MS 8270C,D Methyl methanesulfonate
GC/MS 8270C,D Methyl parathion
GC/MS 8270C,D / SOMO01.2 Naphthalene
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Solid and Chemical Waste

Technology Method Analyte
GC/MS 8270C,D/SOMO01.2 Nitrobenzene
GC/MS 8270C,D Nitroguinoline-1-oxide
GC/MS 8270C,D n-Nitrosodiethylamine
GC/MS 8270C,D/SOMO01.2 n-Nitrosodimethylamine
GC/MS 8270C,D n-Nitroso-di-n-butylamine
GC/MS 8270C,D / SOMO01.2 n-Nitrosodi-n-propylamine
GC/MS 8270C,D / SOMO01.2 n-Nitrosodiphenylamine
GC/MS 8270C,D n-Nitrosomethylethylamine
GC/MS 8270C,D n-Nitrosomorpholine
GC/MS 8270C,D n-Nitrosopiperidine
GC/MS 8270C,D n-Nitrosopyrrolidine
GC/MS 8270C,D 0 0 0-Triethyl phosphorothioate
GC/MS 8270C,D o-Toluidine
GC/MS 8270C,D Pentachlorobenzene
GC/MS 8270C,D Pentachloronitrobenzene
GC/MS 8270C,D/ SOMO01.2 Pentachlorophenol
GC/MS 8270C,D Phenacetin
GC/MS 8270C,D/SOM01.2 Phenanthrene
GC/MS 8270C,D/SOMO01.2 Phenol
GC/MS 8270C,D Phorate
GC/MS 8270C,D Pronamide
GC/MS 8270C,D/SOMO01.2 Pyrene
GC/MS 8270C,D Pyrididne
GC/MS 8270C,D Safrole
GC/MS 8270C,D Thionazin
GC/MS 8270C,D / SOMO01.2 Indeno(1 2 3-cd)pyrene
GC/MS 8270C,D/SOMO01.2 1 2 4-Trichlorobenzene
GC/MS 8270C,D 1 3 5-Trinitrobenzene
GC/MS 8270C,D/SOMO01.2 1 2 4 5-Tetrachlorobenzene
GC/MS 8270C,D/SOMO01.2 2 4 5-Trochlorophenol
GC/MS 8270C,D/SOMO01.2 2 4 6-Trichlorophenol
GC/MS 8270C,D/SOMO01.2 2 3 4 6-Tetrachlorophenol
GC/MS 8270C,D/SOMO01.2 1 2-Dichlorobenzene
GC/MS 8270C,D 1 2-Diphenylhydrazine
GC/MS 8270C,D/SOMO01.2 1 3-Dichlorobenzene
GC/MS 8270C,D 1 3-Dinitrobenzene
GC/MS 8270C,D/SOMO01.2 1 4-Dichlorobenzene
GC/MS 8270C,D 1 4-Dioxane
GC/MS 8270C,D 1 4-Naphthoquinone
GC/MS 8270C,D 1 4-Phenylenediamine
GC/MS 8270C.D / SOMOL.2 bis(2-Chloroisopropyl) ether (2 2 -Oxybis(1-

chloropropane))

GC/MS 8270C,D/SOMO01.2 2 4-Dichlorophenol
GC/MS 8270C,D/SOMO01.2 2 4-Dimethylphenol
GC/MS 8270C,D/SOMO01.2 2 4-Dinitrophenol

Form 28.6—Revision5 05/23/06

Page 17 of 20



LABORATORY
. ACCREDITATION
\: BUREAU Certificate # L 2223
Solid and Chemical Waste
Technology Method Analyte
GC/MS 8270C,D / SOMO01.2 2 4-Dinitrotoluene (2 4-DNT)
GC/MS 8270C,D 2 6-Dichlorophenol
GC/MS 8270C,D / SOMO01.2 2 6-Dinitrotoluene (2 6-DNT)
GC/MS 8270C,D/SOMO01.2 3 3 -Dichlorobenzidine
GC/MS 8270C,D 3 3’-Dimethylbenzidine
GC/MS 8270C,D / SOMO01.2 2-Methyl-4 6-dinitrophenol
GC/MS 8270C,D 7,12-Dimethylphenethylamine
HPLC 8330/ 8330A(/)8n3|§;)B Il 1 3 5-Trinitrobenzene
HPLC 8330/8330'6‘(/)8;"3;)8 TR 1 3-Dinitrobenzene
HPLC 8330/8330'6‘(/)853;)8 GV 2 4 6-Trinitrotoluene
HPLC 8330/8330'6‘(/)8;"3;)8 (AnBlE 2 4-Dinitrotoluene
HPLC 8330/8330'6‘(/)853;)8 (AngellE 2 6-Dinitrotoluene
HPLC 8330/8330'6‘(/)8n3|33)8 (Analigig 2-Amino-4 6 -dinitrotoluene
HPLC 8330/8330A(/)8n2i3;)B (Analysis 2-Nitrotoluene
HPLC 8330/8330A(/)8n2;3;)B (Analysis 3-Nitrotoluene
HPLC 8330/ 8330Acl)8n3|33)8 (Analysis 4-Amino-2,3-dinitrotoluene
HPLC 8330/8330A(/)8n2;3;)B (Analysis 4-Nitrotoluene
HPLC 8330/ 833°AéSn3:3;)B (Analysis Hexahydr-1 3 5-trinitro-1 3 5-triazine (RDX)
HPLC 8330/8330A(/)8n2;3;)B (Analysis Nitrobenzene
HPLC 8330/8330A(/)8n3|3;)B (Analysis Nitroglycerin
HPLC 8330/ 833°A(/)8n3:3;)'3 AT Octahydro-1 3 5 7-tetrazocine (HMX)
HPLC 8330/8330A/8330B (Analysis Tetryl
Only)

CVAA 7471B/ ILM05.3 Mercury
CVAF 1631E Low Level Mercury

ICP 6010B,C /1ILMO05.3 Aluminum

ICP 6010B,C /1ILMO05.3 Antimony

ICP 6010B,C /ILMO05.3 Arsenic

ICP 6010B,C /ILMO05.3 Barium

ICP 6010B,C /ILMO05.3 Beryllium

ICP 6010B,C Boron

ICP 6010B,C /ILMO05.3 Cadmium

Form 28.6—Revision5 05/23/06
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] LABORATORY
Y ) ACCREDITATION
BUREAU

Certificate # L2223

Solid and Chemical Waste

Technology Method Analyte
ICP 6010B,C /ILMO05.3 Calcium
ICP 6010B,C /ILMO05.3 Chromium
ICP 6010B,C /ILMO05.3 Cobalt
ICP 6010B,C /ILMO05.3 Copper
ICP 6010B,C /ILMO05.3 Iron
ICP 6010B,C /ILMO05.3 Lead
ICP 6010B,C /ILMO05.3 Magnesium
ICP 6010B,C /ILMO05.3 Manganese
ICP 6010B,C Molybdenum
ICP 6010B,C /ILMO05.3 Nickel
ICP 6010B,C /ILMO05.3 Potassium
ICP 6010B,C /ILMO05.3 Selenium
ICP 200.7 Silicon
ICP 6010B,C /ILMO05.3 Silver
ICP 6010B,C /ILMO05.3 Sodium
ICP 6010B,C Strontium
ICP 6010B,C /ILMO05.3 Thallium
ICP 6010B,C Tin
ICP 6010B,C Titanium
ICP 6010B,C /ILMO05.3 Vanadium
ICP 6010B,C /ILMO05.3 Zinc

ICP/MS 6020/6020A / ILM05.3 Aluminum
ICP/MS 6020/6020A /1LMO05.3 Antimony
ICP/MS 6020/6020A / 1LMO05.3 Arsenic
ICP/MS 6020/6020A /1LMO05.3 Barium
ICP/MS 6020/6020A /1LMO05.3 Beryllium
ICP/MS 6020/6020A Boron
ICP/MS 6020/6020A /1LMO05.3 Cadmium
ICP/MS 6020/6020A Calcium
ICP/MS 6020/6020A / 1LMO05.3 Chromium
ICP/MS 6020/6020A /1LMO05.3 Cobalt
ICP/MS 6020/6020A /1LMO05.3 Copper
ICP/MS 6020/6020A Iron
ICP/MS 6020/6020A / 1LMO05.3 Lead
ICP/MS 6020/6020A / 1LMO05.3 Magnesium
ICP/MS 6020/6020A Manganese
ICP/MS 6020/6020A Molybdenum
ICP/MS 6020/6020A /1LMO05.3 Nickel
ICP/MS 6020/6020A Potassium
ICP/MS 6020/6020A / 1LMO05.3 Selenium
ICP/MS 6020/6020A /1LMO05.3 Silver
ICP/MS 6020/6020A Sodium
ICP/MS 6020/6020A Strontium
ICP/MS 6020/6020A /1LMO05.3 Thallium
ICP/MS 6020/6020A Tin

Form 28.6—Revision5 05/23/06
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LABORATORY
\TD ACCREDITATION
BUREAU Certificate # L 2223
Solid and Chemical Waste
Technology Method Analyte
ICP/MS 6020/6020A Titanium
ICP/MS 6020/6020A /1LM05.3 Vanadium
ICP/MS 6020/6020A / 1LM05.3 Zinc
IC 9056/9056A Chloride
IC 9056/9056A Fluoride
IC 9056/9056A Nitrate as N
IC 9056/9056A Nitrite as N
IC 9056/9056A Sulfate
Gravimetric 9070A /9071B Oil and Grease
Physical 1010A Ignitability
Physical 9045D pH
Titration Chap 7.3.4 Reactive Sulfide
TOC Lloyd Kahn Total organic carbon
TOC 9060A / 5310B Total organic carbon
Turbidimetric 9038 / ASTM 516-02 Sulfate
UV/VIS 350.1 / 4500NH3 H Ammonia as N
UV/VIS 9251/ 4500CI E Chloride
UV/VIS Chap. 7.3.4 Reactive Cyanide
UV/VIS 376.3 AVS-SEM
UV/VIS 3500Fe D Ferrous Iron
Cleanup Methods 3630C Silica Gel
UV/VIS 7196 Chromium VI
UV/VIS 7196A Chromium VI
UV/VIS 9012B / ILMO05.3 Total cyanide
Prepar ation Method Type
Preparation 1311 Toxicity Characteristic Leaching Procedure
Preparation 1312 Synthetic Precipitation Leaching Procedure
Cleanup Methods 3660B Sulfur
Cleanup Methods 3620C Florsil
Cleanup Methods 3630C Silica Gel
Cleanup Methods 3640A GPC
Organic Preparation 3540C Soxhlet Extraction
Organic Preparation 3545A Pressurized Fluid Extraction
Organic Preparation 3550C Sonication
Inorganics Preparation 3050B Hotblock
Inorganics Preparation 3060A Alkaline Digestion
Volatile Organics Preparation 5035/5035A Closed System Purge and Trap

Notes:

1) This laboratory offers commercial testing service.

Approved By: -

R. Douglas Leonard
Chief Technical Officer

Issued: 11/04/09

Form 28.6—Revision5 05/23/06
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The American Association for Laboratory Accreditation

May 14, 2010

Jeannie Milholland

SGS Environmental Services - Wilmington
5500 Business Drive

Wilmington NC 28405

Dear Ms. Milholland:

Congratulations! Your laboratory has been approved for accreditation by the American Association for
Laboratory Accreditation (A2LA) in the Environmental field of testing for the tests (or types of tests)
identified in the enclosed Scope of Accreditation. An A2LA Certificate numbered 2726.01 is enclosed
and may be displayed in a prominent place in your facility. Your Certificate and Scope of Accreditation
have also been added to the searchable database of accredited laboratories contained on our website,
www.A2L.A.org.

Your laboratory is now accredited to ISO/IEC 17025:2005 through April 30, 2012, by virtue of the on-
site assessment of your laboratory and an evaluation of all activity related to the assessment by the A2LA
Accreditation Council. One year prior to your accreditation anniversary date, you must pay an annual
review fee and undergo an on-site surveillance visit. In addition, A2LA must be notified in writing
within 30 days at any time that significant changes occur in your laboratory's location, ownership,
management, authorized representative, primary contact or major facilities.

The A2LA Board of Directors has adopted a policy that all accredited laboratories must participate in
proficiency testing programs where relevant programs are available as documented in A2LA RI03 -
General Requirements: Proficiency Testing for ISO/IEC 17025 Laboratories. Your participation in the
NELAC Proficiency Testing Program presently meets this requirement. Please send us copies of the
summary results from this program as you receive them,

Use of your accreditation for promotional and advertising purposes is encouraged when it is in
accordance with the enclosed A2LA document P10 - Reference to A2LA Accredited Status — A2LA
Advertising Policy. For your convenience, copies of the “A2LA Accredited” symbol are enclosed. An
electronic version of the combined “ILAC MRA — A2LA Accredited” symbol is available upon request.
Please note that if you wish to use this combined symbol, you must present your proposed usage to
AZLA for review and approval before you begin actual use of the combined symbol. When promoting or
providing proof of your accreditation, please use your Scope of Accreditation, as this document details
the specific tests (or types of tests) which are accredited. The certificate is to be used for display
purposes only.

We are pleased to welcome you as an A2LA accredited laboratory.
Sincerely,

Lt

Peter S. Unger
President

Asst ID: 14274
Master Code: 129667
Cert No.: Environmental (2726.01)

5301 Buckeystown Pike, Suite 350 | Frederick, Maryland 21704-8373 | Phone: 301 644 3248 | Fax:301 662 2974 | www.A2LA.org



The American Association for Laboratory Accreditation

reditation

Accredited DoD ELAP Laboratory

A2L A has accredited

SGS ENVIRONMENTAL SERVICES —

WILMINGTON, NC DIVISION
Wilmington, NC

for technical competence in the field of

Environmental Testing

In recognition of the successful completion of the A2LA evaluation process that includes an assessment of the laboratory’s compliance with
ISO/IEC 17025:2005, the 2003 NELAC Chapter 5 Standard, and the requirements of the Department of Defense Environmental Laboratory
Accreditation Program (DoD ELAP) as detailed in the DoD Quality Systems Manual for Environmental Laboratories (QSM v4.1); accreditation is
granted to this laboratory to perform recognized EPA methods as defined on the associated A2LLA Environmental Scope of Accreditation.
This accreditation demonsu ates technical competence for this defined scope and the operation of a laboratory quality management system

&2 (refer to joint ISO-ILAC-IAF Communiqué dated 8 January 2009).

Presented this 13™ day of May 2010.

(i g

President & CEO
For the Accreditation Councﬂ
Certificate Number 2726.01

Valid to April 30, 2012

For the tests or types of tests to which this accreditation applies, please refer to the laboratory’s Environmental Scope of Accreditation



American Association for Laboratory Accreditation

World Class

SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005

SGS NORTH AMERICA INC. — WILMINGTON, NC DIVISION
5500 Business Drive
Wilmington, NC 28411
Jeannie Milholland  Phone: (910)-350-19G3

Jeannie.milholland@sgs.com
ENVIRONMENTAL

Valid To: April 30, 2012 Certificate Number: 2726.01
In recognition of the successful completion of the A2LA evaluation process, (including an assessment of the laboratory's
compliance with ISO IEC 17025:2005, the 2003 NELAC Chapter 5 Standard, and the requirements of the DoD
Environmental Laboratory Accreditation Program (DoD ELAP) as detailed in the DoD Quality Systems Manual for
Environmental Laboratories (DoD QSM v4.1)) accreditation is granted to this laboratory to perform recognized EPA
methods using the following testing technologies and in the analyte categories identified below:

Testing Technologies

ICP-OES Spectrometry, ICP/MS, Gas Chromatography, Gas Chromatography/Mass Spectrometry, Misc.- Electronic
Probes (pH), Hazardous Waste Characteristics Tests, Total Organic Carbon, High Resolution Gas Chromatography/High
Resolution Mass Spectrometry

Parameter/Analyte Nonpotable Water Solid Hazardous Waste Tissue

PCBs

PCB 1 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/16688
PCB 2 EPA 1668A/1668B EPA 1668A/16638B EPA 1668A/1668B
PCB3 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 4 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 5 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 6 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB7 EPA 1668A/1663B EPA 1668A/1668B EPA 1668A/1668B
PCB 8 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 9 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 10 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 11 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 12 EPA 1668A/1668B EPA 1668A/16688 EPA 1668A/1668B
PCB 13 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 14 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 15 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 16 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 17 EPA 1668A/1668B EPA 1668A/1668B EPA 1668N1668B

(A2LA Cert. No. 2726.01) 05/13/2010

5301 Buckeystown Pike, Suite 350 :

Frederick, Maryland 21704-8373

¢ Phone: 301 644 3248

. Fax: 301 662 2974
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Parameter/Analyte Nonpotable Water Solid Hazardous Waste Tissue

PCB 18 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 19 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 20 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 21 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 22 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 73 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 74 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 75 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 76 EPA 1668A/1668B EPA 1668A/16688 EPA 1668A/1668B
PCB 77 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 78 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 79 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 80 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 81 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 82 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 83 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 84 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 85 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 86 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 87 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 88 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 89 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 90 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 91 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 92 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 93 EPA 1668A/1668B EPA 1668A/1668B | EPA 1668A/1668B
PCB 94 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 95 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 96 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 97 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 98 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 99 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 100 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 101 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 102 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 103 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 104 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 105 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 106 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 107 EPA 1668A/1663B EPA 1668A/1668B EPA 1668A/1668B
PCB 108 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 109 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 110 EPA 1668A/1663B EPA 1668A/1668B EPA 1668A/1668B
PCB 111 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B

(A2LA Cert. No. 2726.01) 05/13/2010
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Parameter/Analyte

Nonpotable Water

Solid Hazardous Waste

Tissue

PCB 112

EPA 1668A/1668B

EPA 1668A/1668B

EPA 1668A/1668B

PCB 113 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 114 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 115 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 116 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 117 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 118 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 119 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 120 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 121 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 122 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 123 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 124 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 125 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 126 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 127 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 128 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 129 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 130 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 131 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 132 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 133 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 134 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 135 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 136 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 137 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 138 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 139 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 140 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 141 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 142 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 143 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 144 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 145 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 146 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 147 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 148 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 149 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 150 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 151 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 152 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 153 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 154 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 155 EPA 1668A/1668B EPA 1668A/1668B

EPA 1668A/1668B

(A2LA Cert. No. 2726.01) 05/13/2010
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Parameter/Analyte

Nonpotable Water

Solid Hazardous Waste

Tissue

PCB 156

EPA 1668A/1668B

EPA 1668A/1668B

EPA 1668A/1668B

PCB 157 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 158 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 159 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 160 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 161 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 162 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 163 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 164 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 165 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 166 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 167 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 168 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 169 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 170 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 171 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 172 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 173 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 174 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 175 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 176 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 177 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 178 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 179 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 180 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 181 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 182 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 183 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 184 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 185 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 186 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 187 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 188 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 189 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 190 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 191 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 192 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 193 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 194 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 195 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 196 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 197 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 198 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 199 EPA 1668A/1668B EPA 1668A/1668B

EPA 1668A/1668B

(A2LA Cert. No. 2726.01) 05/13/2010

73

age 4 of 6



Parameter/Analyte Nonpotable Water Solid Hazardous Waste Tissue
PCB 200 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 201 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 202 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 203 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 204 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 205 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 206 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 207 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
PCB 208 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/16688
PCB 209 EPA 1668A/1668B EPA 1668A/1668B EPA 1668A/1668B
Sample Preparation Liquid Liquid Extraction Liquid Extraction 3520, Soxlet 3540

3520 Soxlet 3540
Dioxins/Furans
2,3,7,8-TCDD EPA 8290A EPA 8290A EPA 8290A
1,2,3,7,8-PeCDD EPA 8290A EPA 8290A EPA 8290A
1,2,3,4,7,8-HxCDD EPA 8290A EPA 8290A EPA 8290A
1,2,3,6,7,8-HxCDD EPA 8290A EPA 8290A EPA 8290A
1,2,3,7,8,9-HxCDD EPA 8290A EPA 8290A EPA 8290A
1,2,3,4,6,7,8-HpCDD EPA 8290A EPA 8290A EPA 8290A
OCDD EPA 8290A EPA 8290A EPA 8290A
2,3,7,8-TCDF EPA 8290A EPA 8290A EPA 8290A
1,2,3,7,8-PeCDF EPA 8290A EPA 8290A EPA 8290A
2,3,4,7,8-PeCDF EPA 8290A EPA 8290A EPA 8290A
1,2,3,4,7,8-HxCDF EPA 8290A EPA 8290A EPA 8290A
1,2,3,6,7,8-HxCDF EPA 8290A EPA 8290A EPA 8290A
1,2,3,7,8,9-HxCDF EPA 8290A EPA 8290A EPA 8290A
2,3.4,6,7,8-HxCDF EPA 8290A EPA 8290A EPA 8290A
1,2,3,4,6,7,8-HpCDF EPA 8290A EPA 8290A EPA 8290A
1,2,3,4,7,8,9-HpCDF EPA 8290A EPA 8290A EPA 8290A
OCDF EPA 8290A EPA 8290A EPA 829CA
Sample Preparation Liquid Liquid Extraction Liquid Extraction 3520, Soxlet 3540

3520 Soxlet 3540
Parametet/Analyte Potable Water Nonpotable Water Solid Hazardous Tissue

Waste

Dioxins/Furans
2,3,7,8-TCDD EPA 1613B EPA 1613B EPA 1613B EPA 1613B
1,2,3,7,8-PeCDD EPA 1613B EPA 1613B EPA 1613B EPA 1613B
1,2,3,4,7,8-HxCDD EPA 1613B EPA 1613B EPA 1613B EPA 1613B
1,2,3,6,7,8-HxCDD EPA 1613B EPA 1613B EPA 1613B EPA 1613B
1,2,3,7,8,9-HxCDD EPA 1613B EPA 1613B EPA 1613B EPA 1613B
1,2,3,4,6,7,8-HpCDD | EPA 1613B EPA 1613B EPA 1613B EPA 1613B
OCDD EPA 1613B EPA 1613B EPA 1613B /); EPA 19138

(A2LA Cert. No. 2726.01) 05/13/2010
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Parameter/Analyte Potable Water Nonpotable Watet Solid Hazardous Tissue
Waste

2,3,7,8-TCDF EPA 1613B EPA 1613B EPA 1613B EPA 16138
1,2,3,7,8-PeCDF EPA 1613B EPA 1613B EPA 1613B EPA 1613B
2,3,4,7,8-PeCDF EPA 1613B EPA 1613B EPA 1613B EPA 1613B
1,2,3,4,7,8-HxCDF EPA 1613B EPA 1613B EPA 1613B EPA 1613B
1,2,3,6,7,8-HxCDF EPA 1613B EPA 1613B EPA 1613B EPA 1613B
1,2,3,7,8,9-HxCDF EPA 1613B EPA 1613B EPA 1613B EPA 1613B
2,3,4,6,7,8-HxCDF EPA 1613B EPA 1613B EPA 1613B EPA 1613B
1,2,3,4,6,7,8-HpCDF | EPA 1613B EPA 1613B EPA 1613B EPA 1613B
1,2,3,4,7,8,9-HpCDF | EPA 1613B EPA 1613B EPA 1613B EPA 1613B
OCDF EPA 1613B EPA 1613B EPA 1613B EPA 1613B
Sample Preparation Liquid/Liquid 3520 Liquid/Liquid 3520 Soxlet 3540 Soxlet 3540

In addition, in recognition of the successful completion of the A2LA evaluation process, (including an assessment of the
laboratory's compliance with ISO IEC 17025:2005, and the 2003 NELAC Chapter 5 Standard) accreditation is granted to
this laboratory to perform recognized EPA methods using the following testing technologies and in the analyte categories
identified below:

Parameter/Analyte Foods
Dioxins/Furans

2,3,7,8-TCDD EPA 1613B
1,2,3,7,8-PeCDD EPA 1613B
1,2,3,4,7,8-HxCDD EPA 1613B
1,2,3,6,7,8-HxCDD EPA 1613B
1,2,3,7,8,9-HxCDD EPA 1613B
1,2,3,4,6,7,8-HpCDD | EPA 1613B
OCDD EPA 1613B
2,3,7,8-TCDF EPA 1613B
1,2,3,7,8-PeCDF EPA 1613B
2,3,4,7,8-PeCDF EPA 1613B
1,2,3,4,7,8-HxCDF EPA 1613B
1,2,3,6,7,8-HxCDF EPA 1613B
1,2,3,7,8,9-HxCDF EPA 1613B
2,3,4,6,7,8-HxCDF EPA 1613B
1,2,3,4,6,7,8-HpCDF | EPA 1613B
1,2,3,4,7,8,9-HpCDF | EPA 1613B
OCDF EPA 1613B
Sample Preparation Soxlet 3540

Liquid/liquid 3520

! This laboratory offers on-site testing services.
2 Test are performed in the laboratories mobile facilities.

73

(A2LA Cert. No. 2726.01) 05/13/2010 Page 6 of 6
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1.0

SCOPE AND APPLICATION

The purpose of this SOP is to describe the procedures utilized by Katahdin Analytical
Services, Inc. laboratory personnel to prepare and analyze water and soil sample extracts for
semivolatile organics by EPA SW-846 Method 8270, current revision, modified for selected
ion monitoring.

In order to maintain consistency in data quality, this SOP consolidates all aspects of the
analyses in one working document, to be revised as necessary.

1.1

Definitions

ANALYTICAL BATCH: 20 or fewer samples which are analyzed together with the
same method sequence and the same lots of reagents and with the manipulations
common to each sample within the same time period or in continuous sequential time
periods.

METHOD BLANK (laboratory reagent blank): An artificial sample designed to
determine if method analytes or other interferences are present in the laboratory
environment, the reagents, or the apparatus. For aqueous samples, reagent water is
used as a blank matrix; for soil samples, baked organic-free sand is used as a blank
matrix. The blank is taken through the appropriate steps of the process.

CALIBRATION CHECK: Verification of the ratio of instrument response to analyte
amount, a calibration check is done by analyzing for analyte standards in an
appropriate solvent. Calibration check solutions are made from a stock solution that
is different from the stock used to prepare standards.

CALIBRATION STANDARD (WORKING STANDARD): A solution prepared from the
stock standard solution that is used to calibrate the instrument response with respect
to analyte concentration.

LABORATORY CONTROL SAMPLE (LCS): A blank that has been spiked with the
analyte(s) from an independent source and is analyzed exactly like a sample. Its
purpose is to determine whether the methodology is in control, and whether the
laboratory is capable of making accurate and precise measurements. The matrix
used should be phase matched with the samples and well characterized.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD): Predetermined quantities of
stock solutions of certain analytes are added to a sample matrix prior to sample
extraction and analysis. Samples are split into duplicates, spiked and analyzed.
Percent recoveries are calculated for each of the analytes detected. The relative
percent difference between the samples is calculated and used to assess analytical
precision.
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1.2

STANDARD CURVE (CALIBRATION CURVE): A curve that plots concentration of
known analyte standard versus the instrument response to the analyte.

STOCK STANDARD SOLUTION: A concentrated solution containing a single
certified standard that is a method analyte, or a concentrated solution of a single
analyte prepared in the laboratory with an assay reference compound. Stock
standard solutions are used to prepare calibration standards.

SURROGATES: Organic compounds which are similar to analytes of interest in
chemical composition, extraction and chromatography, but which are not normally
found in environmental samples. These compounds are spiked into all blanks,
standards, samples and spiked samples prior to analysis. Percent recoveries are
calculated for each surrogate.

TARGET: A software system that combines full processing, reporting and
comprehensive review capabilities, regardless of chromatographic vendor and data

type.
TARGET DB: An oracle database used to store and organize all Target data files.

QUICKFORMS: A laboratory reporting software for Target and Target DB. The
QuickForms report module for Target is preconfigured with generalized forms and
US EPA CLP report forms and disk deliverables, which can be customized.

Responsibilities

This method is restricted to use by, or under the supervision of analysts experienced
in the analysis of semivolatile organic compounds by EPA Method 8270. Each analyst
must demonstrate and document their ability to generate acceptable results with this
method. Refer to Katahdin SOP QA-805, “Personnel Training & Documentation of
Capability,” current revision.

It is the responsibility of all Katahdin technical personnel involved in analysis of
semivolatiles by Method 8270 to read and understand this SOP, to adhere to the
procedures outlined, and to properly document their data in the appropriate lab
notebook. Any deviations from the test or irregularities with the samples should also
be recorded in the lab notebook and reported to the Department Manager or
designated qualified data reviewer responsible for this data.

It is the responsibility of the Department Manager to oversee that members of their
group follow this SOP, to ensure that their work is properly documented and to
initiate periodic review of the associated logbooks.
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1.3

1.4

Safety

Users of this procedure must be cognizant of inherent laboratory hazards, proper
disposal procedures for contaminated materials and appropriate segregation of
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method
has not been precisely defined; however, each chemical should be treated as a
potential health hazard. A reference file of material safety data sheets is available to
all personnel involved in the chemical analysis. Everyone involved with the procedure
must be familiar with the MSDSs for all the materials used in this procedure.

Each qualified analyst or technician must be familiar with the Katahdin Analytical
Health and Safety Manual including the Katahdin Hazardous Waste Management
Plan and follow appropriate procedures. These include the use of appropriate
personal protective equipment (PPE) such as safety glasses, gloves, and lab coats
when working with chemicals or near an instrument and not taking food or drink into
the laboratory. Each analyst should know the location of a respirator and all safety
equipment. Each analyst shall receive a safety orientation from their Department
Manager, or designee, appropriate for the job functions they will perform.

Pollution Prevention/Waste Disposal

Whenever possible, laboratory personnel should use pollution prevention
techniques to address their waste generation. Refer to the current revision of the
Katahdin Hazardous Waste Management Program for further details on pollution
prevention techniques.

After analysis, autosampler vials containing sample extracts in methylene chloride
are returned to the SVOA hood, and the contents transferred to a labeled waste
container. The contents of this container are disposed of in accordance with the
Katahdin Hazardous Waste Management Plan and Safety Manual and SOP SD-
903, “Sample Disposal,” current revision. Expired standards are lab packed, placed
in the Katahdin hazardous waste storage area, and disposed of in accordance with
this SOP.

2.0

SUMMARY OF METHOD

The process involves the extraction of semivolatiles from a sample using an appropriate
solvent followed by clean up steps (where applicable) and concentration of the extract (refer
to Katahdin SOP CA-502, “Preparation of Aqueous Samples for Extractable Semivolatile
Analyses”, SOP CA-512, “Preparation of Sediment/Soil Samples by Sonication Using Method
3550 for Subsequent Extractable Semi-Volatiles Analysis” and SOP CA-526, “Preparation of

Sediment/Soil Samples by Soxhlet Extraction Using Method 3540 for Subsequent Extractable
Semivolatile Analysis”). An aliquot of the final extract is injected into the gas chromatograph
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for compound separation by capillary column, followed by the electron impact mass
spectrometer for identification and quantitation.

3.0 INTERFERENCES

Interfering contamination may occur when a sample containing low concentrations of
SVOCs is analyzed immediately after a sample containing high concentrations of SVOCs.
Any samples that have suspected carryover must be reanalyzed.

4.0 APPARATUS AND MATERIALS

41

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

GC: Hewlett Packard 5890 and/or 6890

Mass Spectrometers (MS): HP5973, HP5972 and/or HP5970

Helium: Carrier gas for routine applications. All carrier gas lines must be onstructed
from stainless steel or copper tubing; non-polytetrafluoroethylene (non-PTFE)
thread sealant or flow controllers with rubber component are not to be used.
Autosamplers: HP 7673As

Hamilton syringes: 2.00 uL to 10 mL

Volumetric glassware: Grade A or equivalent

Columns: DB-5MS 30m, 0.25mm [.D., 25um film thickness, columns (J&W Scientific)
or equivalent.

Acquisition System: The acquisition system must be interfaced to the MS and allow
continuous acquisition of data throughout the duration of the chromatographic
program. It must permit, at a minimum, the output of time vs. intensity (peak height or
peak area). Hewlett Packard Chemstation or equivalent.

Data System: The Target software is used for processing data and generating forms.

5.0 REAGENTS

5.1

52

J.T. Baker Ultra Resi-Analyzed methylene chloride (or equivalent)

Purge and trap grade methanol
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5.3 Standards: Stock standards and working standards are received and recorded in
accordance with SOP CA-106 “Standard Preparation and Documentation”.

5.3.1 The expiration date for all standards is one year from date of opening the
ampule. If the manufacturer’'s expiration date is before this one year date,
the manufacturer’'s expiration must be followed. New standards must be
opened if degradation is observed.

5.3.2 Secondary dilution standards

5.3.2.1The standards are prepared on an as needed basis (or every 6
months) and stored in screw-cap amber bottles with Teflon liners in
the BNA standards freezer between uses. Standards prepared from
various stock solutions must always use the first expiration date of
any of the solutions used for preparation.

5.3.2.2 Calibration Mix A — Prepare standards in methylene chloride
containing the compounds listed in Table 3. The final concentration
of each compound is 20 ug/mL.

5.3.2.3 Calibration Mix B - Some compounds must be calibrated at higher
concentrations. For these compounds a secondary standard is
prepared which will “boost” the concentration of these compounds in
the initial calibration. The concentration of this standard is
determined on a project to project basis.

5.3.2.4 Internal Standard Solution — Prepare standard in methylene chloride
containing 1,4-dichlorobenzene-d4, naphthalene-d8, acenaphthene-
d10, phenanthrene-d10, chrysene-d12, and perylene-d12 at a final
concentration of 80 ug/mL..

5.3.2.5 DFTPP Solution — Prepare standard in methylene chloride containing
DFTPP at a final concentration of 25 ug/mL.

5.3.2.6 Independent Calibration Verification (ICV) Standard — From a source
independent of the calibration standards, prepare a standard in
methylene chloride containing the compounds listed in Table 3. The
final concentration of each compound is 2 ug/mL.

6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING

All semivolatile sample extracts must be analyzed within forty days following the date of
extraction.
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7.0 PROCEDURES

7.1

7.2

7.3

NAMING AND CODING CONVENTIONS FOR ANALYTICAL STANDARDS - Used
in accordance with SOP CA-106 “Standard Preparation and Documentation”.
COMPUTER (DATA SYSTEM) CONVENTIONS -

Conventions for all instruments are as follows:

Sub-Directory for data acquisition and storage: C\HPCHEM\1\DATA
Tune file: DFTPP.U

Method files: LSPSIMXX.M (all samples and standards)
Where:
XX = the calibration number in chronological order
L = instrument ID (R, U, or G)
DFTPP390.M (DFTPP tuning acquisition)

NOTE: All acquisition parameters must be identical for LSPSIMXX.M and
DFTPP2. M.

Data Files: L__ _ _.D,where __ _ _is a number in chronological order
from 0001 to 9999 and L is the instrument ID (R, U, or G). This file also
contains the Quantitation output file.

Data Files for DFTPP: LD_ _ _.D, where _ _ _ is a number in chronological
order from 001 to 999 and L is the instrument ID (R, U, or G).

INSTRUMENT SPECIFIC PROCEDURES

It is the policy of the GC/MS group that all data be acquired in the batch mode. The
following items must be checked prior to data acquisition in the batch mode:

[ ]

Ensure that the proper sequence and tune files are being used.

Check the autosampler syringe (Is it clean? Does the plunger move freely?
etc.), its alignment and make sure the solvent rinse vial is full. Ensure that the
knurled nut holding the top of the syringe plunger is tight.

Look at the batch to be analyzed and check the following:

-Make sure that the data files are in numerical order with no duplication and
that the method file is the same as that used for ICAL or Continuing
Calibration analysis.
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-Bottle numbers match with the numbers on the autosampler tray.

After the batch has been deemed free of errors, start the batch by using the “Position
and run” command under the SEQUENCE menu in MSTop.

7.4 INSTRUMENT TUNING - Prior to the analysis of any calibration standards, blanks or
samples, the GC/MS system must be shown to meet the mass spectral key ion and
ion abundance criteria for decafluorotriphenylphosphine (DFTPP) tabulated below.
Pentachlorophenol, benzidine and DDT are also present in this standard.

DFTPP Key lons and lon Abundance Criteria
Mass Criteria

51 30.0-80.0 percent of mass 198

68 less than 2.0 percent of mass 69

69 present

70 less than 2.0 percent of mass 69

127 40.0 - 60.0 percent of mass 198

197 less than 1.0 percent of mass 198
198 base peak, 100 percent of mass 198
199 5.0-9.0 percent of mass 198

275 10.0-30.0 percent of mass 198

365 greater than 1.00 percent of mass 198
441 present, but less than mass 443

442 greater than 40.0 percent of mass 198
443 17.0-23.0 percent of mass 442

All ion abundances must be normalized to m/z 198, the nominal base peak.

The following are the GC/MS operating conditions for injection of DFTPP.

GC/MS OPERATING CONDITIONS - DFTPP

Initial column temperature hold 140°C for 3 minutes
Column temperature program 140-275°C at 15 degrees/minute
Final column temperature hold 275°C

Injection port temperature 280°C

Transfer line/source temperature 285°C

Injector - splitless, valve time 0.18 minutes

EPC inlet B

Constant flow ON

Constant flow pressure 10psi

Constant flow temperature 30°C
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GC/MS OPERATING CONDITIONS — DFTPP (CONT.)

Vacuum comp. ON

Run time 10-12 minutes

Scan start time 5.0 minutes

Sample volume 2.0 uL of 25 ng/uL DFTPP solution

Carrier gas helium at @ 1.0 mL/minute

Mass range 35 to 500 amu

Number of A/D samples 4

GC Peak threshold 500 counts

Threshold 10 counts
Set up the run on the Enviroquant system using “Edit Sample Log Table”. For a more
detailed explanation of the Enviroquant software, consult the appropriate manual,
Organic Department Manager, or senior chemist within the GC/MS group.
The DFTPP solution must be analyzed once at the beginning of each twelve hour
period during which standards and/or samples are analyzed. The 12 hour time period
for GC/MS system begins at the moment of injection of the DFTPP analysis. The time
period ends after twelve hours has elapsed according to the system clock. The last
injection must be accomplished prior to the expiration of 12 hours; conceivably, the
run-time of an injection could end after the twelve hours.
When the DFTPP has concluded, the run must be evaluated to determine if sample
analysis can proceed. The chromatography and the ion ratios must be examined.
The DFTPP run is processed using the current algorithms in the Target software.
If the results indicate the system does not meet acceptance criteria, the GC/MS must
be manually tuned. Once the manual tune procedure is completed, DFTPP must be
re-injected and reevaluated. |If the instrument still does not meet criteria, notify your
Department Manager. Under no circumstances should calibration proceed if the
instrument DFTPP is not in criteria.

7.5 INSTRUMENT CALIBRATION

7.5.1 Initial Calibration for Method 8270-SIM

Prior to the analysis of samples and required method blanks, and after the
instrument DFTPP tuning criteria have been met, the GC/MS system must be
calibrated at six different concentrations, typically, 0.20, 0.50, 1.0, 2.0, 5.0 and
8.0 ng/uL. This is done to determine instrument sensitivity and the linearity of
GC/MS response for the semivolatile target and surrogate compounds.

Some SIM compounds may need to be calibrated at higher concentrations. A
second standard is prepared containing these compounds. The two
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TITLE:

standards are combined as in the example below. A 100 ul aliquot of each of
the standards above is spiked with 1 uL of internal standards and analyzed.

Example —

For a calibration at the following levels:

Calibration mix A would be prepared containing ALL analytes at 20 ng/ul
Calibration Mix B would be prepared containing PCP, HCB and BEHP at 20

ng/ul.
Final PCP,
Final HCB,
PAH BEHP
conc. Conc. Cai-Mix A Cai-Mix B MeCi, Final
(ng/ul) {ng/ul) Added (uL) Added (ul) Added (ul) Volume (ul.)
0.20 1.0 10 40 950 1000
0.50 2.0 25 75 900 1000
1.0 3.0 50 100 850 1000
2.0 4.0 100 100 800 1000
5.0 5.0 250 0 750 1000
8.0 8.0 400 0 600 1000

Note: Calibration Mix B only is used to boost the PCP, HCB and BEHP
concentrations in Cal. levels 1 through 4.

The GC/MS operating conditions for the calibration standards injections are
the same as for the DFTPP with the following exceptions:

GC/MS OPERATING CONDITIONS — CALIBRATION and SAMPLES

Column temperature program 40°C for 3 min. to 300°C at 10°/min.

Final column temperature hold 300°C

35 minutes (time may vary dependent

Run time upon column length)

2.0-6.0 minutes (time may vary
dependent
Scan start time upon column length)

Sample volume 1uL

The conditions are set up in the method file LSPSIMXX.M

After analysis of the five calibration points, they must be quantitated and
evaluated for adherence to QC criteria. Minimum requirements of ID files are
the use of specific quantitation ions and quantitating a specific set of targets
and surrogates with a set internal standard. Of particular importance when
performing SIM analysis are the ion ratios. These requirements are found in
Tables 3 and 5.
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7.5.2

Initial Calibration Criteria

Relative response factors (RRFs) must be calculated and evaluated for each
target compound and surrogate. The RRF is defined as follows:

RRF = Ax X Cgs
A)S Cx
where: Ax = area of the primary ion for the target compound
As = area of the primary ion for the corresponding istd
Cs = concentration of the istd (ng/ul.)
Cx = concentration of the target compound

After the calibration points have been quantitated, update the calibration curve
points using the Target data processing software to generate the RRF’s and
%RSD’s for all analytes. If information is needed concerning the use of these
programs, consult the Organic Department Manager or a senior chemist
within the group.

Response factor criteria have been established for the calibration of the
semivolatile target and surrogate compounds. These criteria must be met in
order for the calibration curve to be considered valid. The percent RSD for
each calibration check compound (CCC) must be less than or equal to 30
percent. There are three CCC’s: Acenaphthene, Fluoranthene, and
Benzo(a)pyrene. There are no criteria for the SPCC compounds. This is also
applicable to clients that request DOD criteria.

7.5.2.1 Linearity of Target Analytes (This is also applicable to clients that
request DOD criteria.)

If the RSD of any target analyte is 15% or less, then the response
factor is presumed to be constant over the calibration range, and the
average response factor may be used for quantitation.

If the RSD of any target analyte exceeds 15%, then a calibration
option outlined in section 7.0 of method 8000 will need to be
employed.

Option 1 (Section 7.5.2 of method 8000 - Rev. 2, 12/96), is a linear
regression of instrument response versus the standard concentration.

The correlation coefficient (r) for each target analyte and surrogate
must be greater than or equal to 0.995. Target software calculates the
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753

correlation coefficient squared (|2). This must be equal to or greater
than 0.990.

Option 2 (Section 7.5.3 of method 8000 - Rev. 2, 12/96), is a non-
linear calibration model not to exceed a third order polynomial. The
lab would use a quadratic model or second order polynomial. The use
of a quadratic model requires six calibration points. In order for the
quadratic model to be acceptable, the coefficient of determination
must be greater than or equal to 0.990.

If time remains in the clock after meeting the initial calibration
acceptance criteria, samples may be analyzed. The calibration must
be verified each twelve hour time period (time period starts from the
moment of the DFTPP injection) for Method 8270-SIM. The SSTD1.0
in the curve may be used as the continuing calibration standard as
long as it meets the continuing calibration acceptance criteria. All
sample results must be quantitated using the initial calibration
response factors.

7.5.2.2 Immediately following calibration an Independent Calibration
Verification Standard must be analyzed. For clients requiring DOD
criteria, all project analytes must be within +/- 20% of true value.

Continuing Calibration

A check of the calibration curve must be performed once every twelve hours
immediately following analysis of the tuning compound DFTPP. This check
contains all target compounds and surrogates at a concentration of 1.0 ng/ulL.

After quantitation of the 1.0 ng/uL continuing calibration check, response
factors must be calculated and compared to the average response factors in
the initial calibration. The Target program calculates the calibration check
response factors and compares them to the average RFs in the calibration
curve by calculating percent differences. The method 8270 CCC’s must have
a % difference of +/- 20%D in order to be considered in criteria. These
conditions must be met before method blank and/or sample analysis can
begin. For clients requiring DOD criteria, all project analytes and
surrogates must be within +/- 20%.

If the continuing calibration check does not meet criteria, corrective action
must be taken. Depending on the situation, corrective action may be as
follows:

. Re-analyze the 1.0 ng/uL continuing calibration check.
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7.6

. Change the septum; clean the injection port; install a clean, silanized
quartz liner; cut off a small portion (1" to 3") of the front end of the
capillary column. This is usually performed when chromatography is
poor. Record any of these actions in the appropriate instrument
maintenance logbook.

. Analyze a new initial calibration curve.

The last option, the generation of a new initial calibration curve, is usually
chosen when percent difference are >30%. In these instances, there is little or
no chance of a continuing calibration reanalysis meeting criteria. If there is any
doubt concerning which corrective action to undertake, consult the Organic
Department Manager or a senior chemist within the group.

If the continuing calibration does meet the criteria specified above then
analysis may proceed using initial calibration response factors.
7.5.4. Retention Time Windows

Retention time windows are set at the midpoint standard of the calibration
curve, following every ICAL. When a CV is analyzed (and not an ICAL), the
retention time windows of the daily CV must be within 30 seconds of the
midpoint calibration standard of the most recent ICAL. The samples analyzed
following the daily CV must have retention times within 30 seconds of those
for the daily CV. Each successive daily CV must be compared to the most
recent ICAL midpoint standard.

SAMPLE ANALYSIS

Sample extracts may be analyzed only after the GC/MS system has met tuning
criteria, initial calibration and continuing calibration requirements. Ensure that the
same instrument conditions are being used for tuning, calibration and sample analysis
by reviewing the GC parameters using the “Edit entire method” option under the
Method menu in MSTOP. Note that you can not edit a method if the instrument is
running.

Extracts are stored in the refrigerator in the organics extraction laboratory at 4°C
+2°C. Remove them from the refrigerator and place them in the GC/MS laboratory
semivolatile hood when ready for analysis.

Prepare a 1.8 mL clear glass vial (crimp top) with a disposable insert (350 uL). Add
100 uL of sample extract and 1.0 uL of the 80 ng/uL IS stock to the vial and then cap.
This gives a 0.8 ng/uL final concentration for the internal standard compounds. The
samples are topped with Teflon lined crimp top caps.
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7.7

FINAL DATA PACKAGE

7.71

7.7.2

Initial Data Review (IDR)

The initial data review is accomplished by the analyst who ran the samples
and is a review of sufficient quality and detail to provide a list of samples that
need to be reanalyzed or diluted and reanalyzed. The initial data review is
performed on the detailed quantitation reports of the analyzed sample. This
data review examines criteria that directly impact whether or not the sample
needs to be reanalyzed:

e Surrogate Recoveries
e Internal Standard Area Stability

e Method Blank Acceptance
¢ Chromatography

o Target Compound Detection/Quantitation/Review for false positives
e | aboratory Control Sample Recoveries
¢ Matrix Spike/Matrix Spike Duplicate Recoveries

The analyst must evaluate all data using the QA Acceptance Criteria table
found within this SOP (Table 1). This table gives acceptance criteria and
corrective actions for criteria that are not met. In addition to evaluating QC
elements, the chromatography and quantitation of target analytes must be
reviewed. During this review, the analyst checks the integration of each
individual peak. The hardcopy has false positives crossed out so they can be
reviewed for appropriateness by the Organic Department Manager.

Chromatography

The chromatography should be examined for the presence or absence of any
ghost peaks and can also be used as an indication of whether or not matrix
interferences might be affecting surrogate recoveries and/or istd area
recoveries. Whether or not the chromatography is acceptable is a judgment
call on the part of the analyst and should be used in conjunction with other
monitored QC (e.g. surrogate recoveries) to determine the necessity of
reanalyzing.

Manual integrations are to be performed when chromatographic conditions
preclude the computer algorithm from correctly integrating the peak of
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7.7.3

concern. In no instance shall a manual integration be performed solely to
bring a peak within criteria.

Each peak of concern is examined by the primary analyst to ensure that the
peak was integrated properly by the computer algorithm. Should a manual
integration be necessary (for instance, due to a split peak, peak tailing, or
incomplete resolution of isomeric pairs), an “m” qualifier will automatically be
printed on the quantitation report summary.

This manual integration package must then be submitted to the Department
Manager or his/her designee, who will review each manual integration.

For specific manual integration procedures, refer to Katahdin SOP QA-812,
“Manual Integration”, current revision.

Target Compound Detection/Quantitation

The semivolatile ID files have been set up to err on the side of false positives;
that is to identify and quantitate peaks as target compounds that may not
necessarily be valid hits. It is the responsibility of the GC/MS analyst to use
his/her technical judgment to determine if the identification of a target
compound is correct or not.

If any target concentration exceeds the upper limit, a dilution must be made
and analyzed. The dilution chosen should keep the concentration of the
largest target compound hit in the upper half of the initial calibration range.
LCS and MS/MSD samples need not be diluted to get spiked analytes within
the calibration range.

The requirements for qualitative verification by comparison of mass spectra
are as follows:

e Allions present in the standard mass spectra at a relative intensity >
10% must be present in the sample spectrum.

e The relative intensities of primary and secondary ions must agree
within  +20% between the standard and sample spectra.

» lons greater than 10% in the sample spectrum but not present in the
standard spectrum must be considered and accounted for by the
analyst.

If a compound cannot be verified by all three criteria above, but, in the
technical judgment of the mass spectral interpretation specialist, the
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7.8

7.7.4

identification is correct, then the laboratory shall report that compound on the
Form 1 as a valid hit.

The GC/MS laboratory initial data review must be completed within twelve
hours of batch completion; in the majority of instances, the initial review
should be accomplished at the beginning of a work shift for the previous set of
analyses.

Reporting

After the chromatograms have been reviewed and any target analytes have
been quantitated using Target, the necessary files are brought into
QuickForms. Depending on the QC label requested by the client, a Report
of Analysis (ROA) and additional reports, such as LCS forms and
chronology forms, are generated. The package is assembled to include the
necessary forms and raw data. The data package is reviewed by the
primary analyst and then forwarded to the secondary reviewer. The
secondary reviewer validates the data and checks the package for any
errors. When completed, the package is sent to the department manager
for final review. A complete review checklist is provided with each package.
The final data package from the Organics department is then processed by
the Data Management department.

INJECTION PORT LINER CLEANING AND SILANIZING PROCEDURE

e

Remove the rubber o-ring from the liner and place the liner in a large
Erlenmeyer flask.

In the hood, pour nitric acid into the flask until the liner is covered. Place the
flask on a hotplate and boil for 2-3 hours.

Let cool; drain nitric acid and thoroughly flush the liner with water.

Bake briefly in the muffle oven until liner is dry and cool to room temperature.
Place the liner in a beaker, fill with Sylon and let it soak for at least two hours.
Take out the liner and rinse it thoroughly with toluene.

Rinse the liner thoroughly with purge and trap grade methanol.

Bake the liner in the muffle oven for a minimum of three hours.
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7.9 Instrument Maintenance

Instrument preventative maintenance is performed on a semi-annual basis by GC/MS
chemists. This maintenance includes a thorough inspection and cleaning of all parts,
including changing rough and turbopump oils. GC/MS analysts perform other
maintenance on an as-needed basis. Typically, routine maintenance involves clipping
off the front end of the DB-5MS column, replacing the injection port septum, and
installing a freshly silanized quartz liner after sample analysis.

All maintenance must be documented in the instrument-specific maintenance log,
whether it is routine or not. The Department Manager must authorize any
maintenance over and above a routine source cleaning.

8.0

QUALITY CONTROL AND ACCEPTANCE CRITERIA

Refer to Table 1 and to details in this section for a summary of QC requirements,
acceptance criteria, and corrective actions. These criteria are intended to be guidelines for
analysts. The criteria does not cover all possible situations. If any of the QC requirements
are outside the recovery ranges listed in this section or in Table 1, all associated samples
must be evaluated against all the QC. In some cases data may be reported, but may be
reanalyzed in other cases. Making new reagents and standards may be necessary if the
standardization is suspect. The corrective actions listed in this section and in Table 1 may
rely on analyst experience to make sound scientific judgements. These decisions are
based on holding time considerations, client and project specific Data Quality Objectives
and on review of chromatograms. The supervisor, Operations Manager, and/or Quality
Assurance Officer may be consulted to evaluate data. Some samples may not be able to be
reanalyzed within hold time. In these cases “qualified” data with narration may be advisable
after consultation with the client.

In some cases the standard QC requirements listed in this section and in Table 1 may not be
sufficient to meet the Data Quality Objectives of the specific project. Much of the work
performed at the lab is analyzed in accordance with specific QC requirements spelled out in a
project specific Quality Assurance Project Plan (QAPP) or in a program specific Quality
Systems Manual (QSM). The reporting limits, acceptance criteria and/or corrective actions
may be different than those specified in this SOP. In these cases the appropriate information
will be communicated to the Department Manager and/or senior chemists before initiation of
the analyses so that specific product codes can be produced for the project. In addition, the
work order notes for each project will describe the specific QAPP or QSM to be followed.

8.1 Method Blank Criteria

A method blank is defined as a volume of a clean reference material (deionized
distilled water for water samples, baked organic-free sand for soil/sediment matrices)
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8.2

8.3

that is carried through the entire analytical procedure. One method blank must be
extracted with each group of samples of a similar matrix and must be analyzed on the
GC/MS system that was used to analyze the samples.

An acceptable method blank must contain less than or equal to the PQL of any target
compound. For clients requiring DOD criteria, no analytes detected at > %2 PQL
and > 1/10 the amount measrued in any sample or 1/10 the regulatory limit.

If the method blank exceeds these contamination levels, the analytical system is
considered out of control and corrective action must be taken before sample analysis.

Reanalysis of the blank is the first step of the corrective action; if that does not solve
the problem, a Katahdin Corrective Action Report (CAR) will be initiated. Corrective
action will be specified after consultation including the Department Manager,
Operations Manager, and QA Officer.

Surrogate Recoveries

The four surrogates (2-Methylnaphthalene-d10, 2,4-Dibromophenol, Fluorene-d10
and Pyrene-d10) must meet the current statistically derived acceptance limits. If
statistical limits have not been established then the surrogate recovery must meet the
nominal limits of 30-150%. For clients requiring DOD criteria, use acceptance
limits specified by DOD or use in-house limits where none are specified.

If specifications are not met, the sample (or blank) should be reanalyzed. If
specifications are met in the reanalysis, this reanalysis should only be submitted. If
surrogate specifications are not met in the sample or method blank reanalysis, a
Corrective Action Report (CAR) should be initiated. Corrective action will be specified
after consultation including the Department Manager and Operations Manager.

For further information regarding the acceptance of surrogate recoveries, consult the
Organic Department Manager.

Internal Standard Responses

Internal standard responses and retention times (RT) in all samples and blanks must
be evaluated as part of the technical data review. The method files have been set up
to only detect compounds that fall within a set RT window. For Method 8270-SIM
analysis, if the extracted ion current profile (EICP) area for any internal standard
changes by more than a factor of two (-50% to +100%) as compared to the daily
continuing calibration standard, reanalysis must occur. If the reanalysis meets criteria,
only the in-criteria run should be reported. If the reanalysis is still out of criteria, both
analyses should be included in the sample package set.

MS/MSD samples that do not meet the EICP area criteria above do not have to be
reanalyzed.
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8.4

Laboratory Control Sample (LCS)

An LCS must be performed for each group of samples of a similar matrix, for the
following, whichever is more frequent:

Every 20 samples of a similar matrix or similar concentration, or
Every batch of samples extracted.

Statistical limits are compiled annually for LCS recoveries (archived in QA office).
Statistical limits are only calculated when at least 20 usable data points are obtained
for any given compound. |f insufficient data points are available, nominai limits are
set by the section supervisor, Laboratory Operations Manager and Quality Assurance
Officer. Refer to Katahdin SOP QA-808, “Generation and Implementation of
Statistical QC Limits and/or Control Charts”, current revision.

The use of statistical limits versus nominal limits is dependent on the client and
project. This information is communicated to the Organic Department Manager
through the Katahdin project manager. It is standard practice to use statistical limits
for reporting purposes and to evaluate any QC criteria exceedances. However,
nominal limits of 30-150% may be used for some projects or states (i.e. South
Carolina). For clients requiring DOD criteria, use acceptance limits specified by
DOD or use in-house limits where none are specified.

The LCS recoveries for all analytes are evaluated. All of the compounds of interest
must fall within the established statistical limits with the following sporadic
exceedance allowances.

Number of Number of
Analytes | Allowable Exceedances

> 90 5
71-90 4
51-70 3
31-50 2
11-30 1

<11 0

If less than the number of allowable exceedances fail the statistical limits, no
corrective action is needed. If greater than the number of allowable exceedances fail
the statistical limits, corrective action may be taken. Corrective actions may vary with
each situation. However, in the case where the failures are high and the samples are
non-detect for those compounds, then no corrective action is required. Otherwise,
corrective action may involve reanalysis or recalibration. The specific corrective
actions taken will rely on analyst experience to make sound scientific judgments while
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8.5

considering client objectives, other quality control indicators and/or the ability to
reanalyze a sample within holding time

Please note that for compounds with only nominal limits (i.e. insufficient data points
were available to generate statistical limits), no corrective action is required for out-of-
criteria recoveries until enough data points are established to generate statistical
limits.

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

Matrix Spike and Matrix Spike Duplicates must be extracted and analyzed for each
group of up to 20 samples of a similar matrix or similar concentration. In the event
insufficient sample volume is available an LCS/LCS Duplicate is extracted and
analyzed in place of the MS/MSD.

Statistical limits are compiled annually for MS/MSD recoveries for a short list of the
spiked compounds (Acenaphthene, Pentachlorophenol and Pyrene). Nominal limits
of 30-130% are used for all other compounds. Generally, corrective action is only
taken for the short list of the spiked compounds. The specific corrective actions will
rely on analyst experience to make sound scientific judgments while considering client
objectives, other quality control indicators and/or the ability to reanalyze a sample
within holding time. For clients requiring DOD criteria, use acceptance limits
specified by DOD or use in-house limits where none are specified.

A Corrective Action Report (CAR) must be filled out and filed if any criteria for percent
recovery or relative percent difference are not met to document any decisions with
reporting data.

9.0

METHOD PERFORMANCE

The method detection limit (MDL) is defined as the minimum concentration of a substance
that can be measured and reported with 99% confidence that the value is above zero. The
MDLs are determined annually per type of instrument and filed with the Organic Department
Manager and with the QAO. Refer to the current revision of Katahdin SOP QA-806, Method
Detection Limit, Instrument Detection Limit and Reporting Limit Studies and Verifications, for
procedures on determining the MDL.

Refer to the current revision of Method 8270 for other method performance parameters and
requirements.




KATAHDIN ANALYTICAL SERVICES, INC. SOP Number: CA-213-07
STANDARD OPERATING PROCEDURE Date Issued: 08/09

Page 23 of 33

TITLE:

ANALYSIS OF SEMIVOLATILE ORGANIC COMPOUNDS BY: SW 846 METHOD 8270
- Modified for Selected lon Monitoring (SIM)

10.0 APPLICABLE DOCUMENTS/REFERENCES

“Test Methods for the Evaluation of Solid Waste: Physical/Chemical Methods”, SW-846, third
Edition, Final Update lll, December 1996, Method 8270C.

"USEPA Contract Laboratory Program Statement of Work for Organics Analysis," Rev.
02/88.

Code of Federal Regulations (40 CFR), Part 136, Appendix A, Rev. June, 1998.

Katahdin SOP CA-101, Equipment Maintenance

Department of Defence Quality Systems Manual for Environmental Laboratories (DoD QSM),
Version 4.1, 04/22/09

The National Environmental Laboratory Accreditation Conference (NELAC) Standards, June
2003

LIST OF TABLES AND FIGURES

Table 1
Table 2
Table 3
Table 4
Table 5
Figure 1
Figure 2
Figure 3

QC Requirements

Summary of Method Modifications

Analyte Quantitation and Internal Standards

Procedure Condensation

SVOA Compounds and Characteristic lons

Example of Runlog Logbook Page

Example of GC/MS Standards Receipt Logbook Entry
Example of SVOA Standards Preparation Logbook Entry



KATAHDIN ANALYTICAL SERVICES, INC.

STANDARD OPERATING PROCEDURE

SOP Number: CA-213-07
Date Issued: 08/09
Page 24 of 33

TITLE: ANALYSIS OF SEMIVOLATILE ORGANIC COMPOUNDS BY: SW 846 METHOD 8270
- Modified for Selected lon Monitoring (SIM)
TABLE 1
QC REQUIREMENTS
QC Check Minimum Acceptance Criteria Corrective Action
Frequency
Check of mass Prior to initial Refer to the criteria listed in Retune instrument, and verify
spectral ion calibration and Section 7.4
intensities using calibration verification
DFTPP

Six-point initial
calibration for

Initial calibration
prior to sample

RSD <30 for RFs of the CCCs;

Average %RSD < 15% for all

Repeat calibration if criterion is not
met

calibration verification

calibration

all analytes analysis compounds. Refer to section
7.5.2.1 for more details.
Independent Once after Initial +20%D 1) Reanalyze standard

2) Reprep standard
3) Reprep standard from fresh
stock.

Continuing calibration
verification

Once per each 12
hours, prior to sample
analysis

CCCs <20%D

Repeat initial calibration and
reanalyze all samples analyzed
since the last successful calibration
verification

I1Ss

Immediately after or
during data
acquisition of
calibration check
standard

Retention time + 30 seconds;
EICP area within -50% to
+100% of last calibration
verification (12 hours) for each
IS

Inspect mass spectrometer or GC
for malfunctions; mandatory
reanalysis of samples analyzed
while system was malfunctioning

Demonstration of
ability to generate
acceptable accuracy
and precision

Once per analyst
initially and annually
thereafter

All recoveries within method
QC acceptance limits.

Recalculate results; locate and fix
problem; reextract/reanalyze P&A
study for those analytes that did not
meet criteria

Method blank

One per prep batch

No analytes detected > PQL

(1) Investigate source of
contamination

(2) Evaluate the samples and
associated QC: i.e.lf the blank
results are above the PQL, report
samples that are <PQL or > 10X
the blank result. Reprep a blank
and the remaining samples.

LCS for all analytes

One LCS per prep
batch

Statistically derived from lab
data or nominal limits
depending on the project. .
See also section 8.4 of this
SOP for more information on
allowable exceedances.

(1) Evaluate the samples and
associated QC: i.e.lf an MS/MSD
was performed and acceptable,
narrate. If an LCS/LCSD was
performed and only one was
unacceptable, narrate. If the
surrogate recoveries in the LCS are
low but are acceptable in the blank
and samples, narrate. If the LCS
rec. is high but the sample results
are <PQL, narrate. Otherwise,
reprep a blank and the remaining
samples.
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TABLE 1

QC REQUIREMENTS

QC Check Minimum Acceptance Criteria Corrective Action
Frequency
Surrogate spike Every sample, Statistically derived limits. (1) Check chromatogram for
control, standard, interference; if found, flag data
and method blank (2) if not found, check instrument

performance; if problem is found,
correct and reanalyze
(3) If still out reextract and analyze

sample
(4) I reanalysis is out, flag data
MS/MSD One MS/MSD per Statistically derived from lab (1) Evaluate the samples and
every 20 samples data or nominal limits associated QC:i.e. Ifthe LCS
depending on the project. results are acceptable, narrate.
Nominal limits are used as (2) If both the LCS and MS/MSD
default limits. are unacceptable reprep the
samples and QC.
MDL study Refer to KAS SOP QA-806, “Method Detection Limit, Instrument Detection Limit and

Reporting Limit Studies and Verifications”, current revision.
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TABLE 2

SUMMARY OF METHOD MODIFICATIONS

TOPIC

KATAHDIN SOP CA-213-07

METHOD 8270, current revision

Apparatus/Materials

none

Reagents

none

Sample preservation/
handling

none

Procedures

none

QC - Spikes

none

QC-LCS

none

QC - Accuracy/Precision

none

QC - MDL

none
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TABLE 3

ANALYTE QUANITIATION AND INTERNAL STANDARDS

Internal Standard: 1,4-dichlorobenzene-d4 | Phenanthrene
Target and Surrogates: Hexachlorobenzene (special)
Hexachloroethane (special) Anthracene

Internal Standard: Naphthalene-d8

Fluoranthene

Target and Surrogates:

Carbazole (special)

Naphthalene

Di-n-butylphthalate (special)

1-Methylnaphthalene (dredge)

Internal Standard: Chrysene-d12

2-Methylnaphthalene

Target and Surrogates:

2-Methylnaphthalene-D10 (surrogate) Pyrene
Internal Standard: Acenaphthene-d10 Benzo(a)Anthracene
Target and Surrogates: Chrysene

Biphenyl (dredge)

Bis-(2-ethylhexyl)phthalate (special)

2,6 Dimethylnapthalene (dredge)

Pyrene-d10 (surrogate)

Acenaphthylene Internal Standard: Perylene-d12
Acenaphthene Target and Surrogates:
Fluorene Perylene (dredge)
2-Fluorene-d10 (surrogate) Benzo(b)fluoranthene
2,4-Dibromophenol (surrogate) Benzo(k)fluoranthene
2-Chloronaphthalene (special) Benzo(e)pyrene (dredge)

Internal Standard: Phenanthrene-d10 Benzo(a)pyrene

Target and Surrogates:

indeno(1,2,3-cd)pyrene

Pentachlorophenol (special)

Dibenz(a,h)anthracene

1-Methylphenanthrene (dredge)

Benzo(ghi)perylene
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"TABLE 4
PROCEDURE CONDENSATION
Clock
12 hours from injection of 50ng DFTPP.

Calibration Curve Criteria

<30% RSD for CCCS
<15% RSD average for all analytes in calibration standard

Continuing Calibration Check Criteria

<20% D for CCC compounds
Additional QC

LCS every extraction batch
MS/MSD every 20 samples
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TABLE 5

SVOA COMPOUNDS AND CHARACERISTIC IONS

COMPOUND PRIMARY ION SEC'%?:%ARY
Naphthalene 128 129,127
2-Methylnaphthalene 142 115
Acenaphthylene 152 151,153
Acenaphthene 153 152,154
Fluorene 166 165,167
Phenanthrene 178 179,176
Anthracene 178 179,176
Fluoranthene 202 200,203
Pyrene 202 200,203
Benzo(a)anthracene 228 226
Chrysene 228 226
Benzo(b)fluoranthene 252 253,125
Benzo(k)fluoranthene 252 253,125
Benzo(a)pyrene 252 253,250
Indeno(1,2,3-cd)pyrene 276 277
Dibenz{ah)anthracene 278 279
Benzo(ghi)perylene 276 277
1-Methyl naphthalene (dredge) 142 115
Biphenyl (dredge) 154 76
2,6-Dimethyl Naphthalene (dredge) 156 141
1-Methyl phenanthrene (dredge) 192 191,193
Benzo (e) pyrene (dredge) 252 125
Perylene (dredge) 252 125
Carbazole 167 166,139
Pentachlorophenol 266 264,268
Hexachlorobenzene 284 282, 286
Bis(2-ethylhexyl)phthalate 149 167
2-Chloronaphthalene 162 127, 164
Di-n-butylphthalate 149 104 150
Hexachloroethane 117 201, 199
2-methylnaphthalene-d10 (surrogate) 152 125
Fluorene-d10 (surrogate) 176 175,177
Pyrene-d10 (surrogate) 212 210, 213
2,4-Dibromophenol (surrogate) 252 63, 143
1,4-Dichlorobenzene-d4 (istd.) 152 115,150
Naphthalene-d8 (istd.) 136 134,137
Acenaphthene-d10 (istd.) 164 162,160
Phenanthrene-d10 (istd.) 188 189
Chrysene-d12 (istd.) 240 241,236
Perylene-d12 (istd.) 264 260

Primary ions must not be changed except in unusual instances where interference occurs with a co-eluting non-target
analyte. In this case, a secondary ion may be used for quantitation with the following rules:
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(1) The corresponding standard(s) (initial calibration curve and continuing calibration standard) must be re-quantitated with
the secondary ion.

(2) Approval must be obtained from the Organic Department Manager or the laboratory Operations Manager.
The quantitation ion must then be changed back to the one specified in the table above after quantitation of the samples(s).

Secondary ions are recommended only and may be changed depending upon instrument conditions (sensitivity, etc.).
However, it is Katahdin policy that a minimum of 2 ions (primary and one secondary) be used for all GC/MS analyses.
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FIGURE 1
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FIGURE 2

EXAMPLE OF GC/MS STANDARDS RECEIPT LOGBOOK ENTRY
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FIGURE 3

EXAMPLE OF SVOA STANDARDS PREPARATION LOGBOOK ENTRY
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1.0

SCOPE AND APPLICATION

This SOP describes all aspects of the analysis of extracts of solid and aqueous samples for
Pesticides by EPA Method 8081B, as performed by Katahdin Analytical Services, Inc.
including sample analysis, data review, standard preparation and instrument calibration.

It is applicable to the following compounds: aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-
BHC, chlordane, 4,4-DDT, 4,4-DDE, 4,4-DDD, dieldrin, endosulfan |, endosulfan II,
endosulfan sulfate, endrin, endrin aldehyde, heptachlor, heptachlor epoxide, toxaphene,
endrin ketone, and methoxychlor. Extracts are analyzed by Gas Chromatography-Electron
Capture Detector (GC-ECD).

1.1 Definitions

ANALYTICAL BATCH: 20 or fewer samples which are analyzed together with the same
method sequence and the same lots of reagents and with the manipulations common to
each sample within the same time period or in continuous sequential time periods.

METHOD BLANK (laboratory reagent blank): An artificial sample designed to determine
if method analytes or other interferences are present in the laboratory environment, the
reagents, or the apparatus. For aqueous samples, laboratory reagent grade water is
used as a blank matrix; however a universal blank matrix does not exist for solid
samples, and therefore, no matrix is used. The blank is taken through the appropriate
steps of the process.

INDEPENDENT CALIBRATION VERIFICATION (ICV): A verification of the ratio of
instrument response to analyte amount. ICV solutions are prepared from stock
solutions which are independent from the stock solutions used to prepare the
calibration standards.

CALIBRATION STANDARD (WORKING STANDARD): A solution prepared from the
stock standard solution, which is used to calibrate the instrument response with respect
to analyte concentration.

LABORATORY CONTROL SAMPLE (LCS): A blank that has been spiked with the
analyte(s) from an independent source and is analyzed exactly like a sample. Its
purpose is to determine whether the methodology is in control, and whether the
laboratory is capable of making accurate and precise measurements. The matrix used
should be phase matched with the samples and well characterized.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD): Predetermined quantities of
stock solutions of certain analytes are added to a sample matrix prior to sample
extraction and analysis. Samples are split into duplicates, spiked and analyzed. Percent
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1.2

recoveries are calculated for each of the analytes detected. The relative percent
difference between the samples is calculated and used to assess analytical precision.

STANDARD CURVE (CALIBRATION CURVE): A curve that plots concentration of
known analyte standard versus the instrument response to the analyte.

STOCK STANDARD SOLUTION: A concentrated solution containing a single certified
standard that is a method analyte, or a concentrated solution of a single analyte
prepared in the laboratory with an assay reference compound. Stock standard solutions
are used to prepare calibration standards.

SURROGATES: Organic compounds which are similar to analytes of interest in
chemical composition, extraction and chromatography, but which are not normally
found in environmental samples. These compounds are spiked into all blanks,
standards, samples and spiked samples prior to analysis. Percent recoveries are
calculated for each surrogate.

KATAHDIN INFORMATION MANAGEMENT SYSTEM (KIMS) : A complete multi-user
system with the capabilities of integrating laboratory instrumentation, generating
laboratory worksheets, providing complete Lab Order status and generating reports.
KIMS utilizes these features through a database.

PE NELSON TURBOCHROM: A data acquisition system that is used to collect
chromatographic data. The system can also be used to archive raw data files.

HP ENVIROQUANT: A data acquisition system that is used to collect chromatographic
data.

TARGET: A software system that combines full processing, reporting and
comprehensive review capabilities, regardless of chromatographic vendor and data
type.

TARGET DB: An oracle database used to store and organize all Target data files.

QUICKFORMS: A laboratory reporting software for Target and Target DB. The
QuickForms report module for Target is preconfigured with generalized forms and US
EPA CLP report forms and disk deliverables, which can be customized.

Responsibilities
This method is restricted to use by, or under the supervision of analysts experienced in

the analysis of pesticides by method 8081, current revision. Each analyst must
demonstrate the ability to generate acceptable results with this method.
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1.3

1.4

It is the responsibility of all Katahdin technical personnel involved in analysis by
method 8081, current revision, to read and understand this SOP, adhere to the
procedures outlined, and to properly document their data in the appropriate lab
notebook. Any deviations from the test or irregularities with the samples should also be
recorded in the lab notebook and reported to the Department Manager or designated
qualified data reviewer responsible for this data.

It is the responsibility of the Department Manager to oversee that members of their
group follow this SOP, to ensure that their work is properly documented and to initiate
periodic review of the associated logbooks.

Health and Safety

Users of this procedure must be cognizant of inherent laboratory hazards, proper
disposal procedures for contaminated materials and appropriate segregation of
hazardous wastes. The toxicity or carcinogenicity of each reagent used in this method
has not been precisely defined; however, each chemical should be treated as a
potential health hazard. A reference file of material safety data sheets is available to all
personnel involved in the chemical analysis. Everyone involved with the procedure must
be familiar with the MSDSs (material safety data sheets) for all the materials used in
this procedure.

Each qualified analyst or technician must be familiar with Katahdin Analytical
Environmental Health and Safety Manual including the Katahdin Hazardous Waste
Plan and must follow appropriate procedures. These include the use of appropriate
personal protective equipment (PPE) such as safety glasses, gloves and lab coats
when working with chemicals or near an instrument and not taking food or drink into
the laboratory. Each analyst should know the location of all safety equipment. Each
analyst shall receive a safety orientation from their Department Manager, or
designee, appropriate for the job functions they will perform.

Pollution Prevention/Waste Disposal

Whenever possible, laboratory personnel should use pollution prevention techniques
to address their waste generation. Refer to the current revision of the Katahdin
Hazardous Waste Management Program for further details on pollution prevention
techniques.

Wastes generated during the preparation of samples must be disposed of in
accordance with the Katahdin Analytical Environmental Health and Safety Manual
and SOP SD-903, “Sample Disposal,” current revision. Expired standards are lab
packed, placed in the Katahdin hazardous waste storage area, and disposed of in
accordance with this SOP.
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Wastes generated during standards preparation are disposed of in the Mixed
Flammable Waste (O). After the extracts have been analyzed, the autosampler vials
and any expired standard vials or ampules are disposed of in the Organic Vial Waste

(P).

2.0

SUMMARY OF METHOD

21

2.2

Method 8081 provides gas chromatographic conditions for the detection of ppb
concentrations of certain organochlorine pesticides. Prior to the use of this method,
appropriate sample extraction techniques must be used. Both neat and diluted organic
liquids (Method 3580, waste dilution) may be analyzed by direct injection. A 2-5 ul
aliquot of sample is injected into a gas chromatograph (GC) using the direct injection
technique, and compounds in the GC effluent are detected by an electron capture
detector (ECD).

The sensitivity of Method 8081 usually depends on the concentration of interferences
rather than on instrumental limitations. If interferences prevent detection of the
analytes, Method 8081 may also be performed on samples that have undergone
cleanup. Method 3660, Sulfur Cleanup, by itself or in conjunction with Method 3620,
Florisil Column Cleanup, may also be used to eliminate interferences in the analysis.

3.0

INTERFERENCES

3.1

Interferences by phthalate esters can pose a problem in pesticide determinations when
using the electron capture detector. Common flexible plastics contain various amounts
of phthalates. Care has to be taken to avoid using any plastic materials during the
extraction process. Exhaustive cleanup of reagents and glassware may be required to
eliminate background phthalate contamination.

4.0

APPARATUS AND MATERIALS

4.1

Gas chromatograph

4.1.1 GC Hewlett Packard 6890 or 5890 series | or Il or 6890 connected to the
Turbochrom or Enviroquant data system,or equivalent.

4.1.2 Columns: Instruments are configured with a pre-column originating from the
injection port which is connected to deactivated glass Y splitter that connects
two different columns to two detectors. The most commonly used columns
are: RTX-35 30M x 0.53 mm ID, RTX-5 30M x 0.53 MM ID, or RTX-1701 30M
x 0.53 mm ID. Equivalent columns can be used.
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4.1.3 Detectors: Electron capture detectors (ECD).
4.2  Volumetric flasks, class A: sizes as appropriate with the ground-glass stoppers.

4.3 Syringes: various sizes for preparing standards and injecting samples on the
instrument.

4.4  Vials: various sizes and types including crimp tops.

4.6 Refrigerator for storage of extracts and standards.

5.0

REAGENTS
51 Solvents

5.1.1 Hexane: pesticide quality or equivalent for diluting samples and standards.

5.2 Standards

5.2.1 Stock standard solutions: Solutions purchased from suppliers like Restek or
other acceptable retailers. Expiration dates are one year from date of opening
vial or sooner if manufacturers date is less. Upon receipt, all standards are
logged into the appropriate logbook with the date of receipt, expiration date,
source, lot number, solvent and concentration of compounds.

5.2.2 Calibration standards: Prepared through the dilution of the stock standards with
hexane. Expiration date is 6 months or sooner. Information is documented in a
separate logbook.

5.2.3 Pesticide Working standards: Prepared by diluting the stock mix of 2000 ug/ml
that contains all single component pesticides into hexane to give final
concentrations of: 0.005, 0.01, 0.025, 0.05, 0.10, and 0.25 ug/ml. The mix,
referred to as INDAB, also contains two surrogates: Tetrachloro-m-xylene and
Decachlorobiphenyl, which are at the same concentrations as the pesticides.

5.2.4 Independent Calibration Verification Standard: Prepared as above using a
standard independent of the calibration standards.

5.2.5 Multicomponent Pesticide Working standards: Toxaphene is prepared by
diluting the Toxaphene stock solution to a concentration of 1.0 ug/ml
Technical chlordane is prepared similarly except to a concentration of 0.50
ug/ml.
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5.2.6 Evaluation Mix: Prepared by diluting the stock solution to a concentration of
0.20 ug/mL.

6.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING

Extracts must be stored under refrigeration and analyzed within 40 days of extraction.

7.0 PROCEDURES

EXTRACTION - Refer to the appropriate SOP for the correct extraction procedure. In general,
water samples are extracted using methods 3510, 3520 or 3535 while solid samples use
methods 3540, 3545 or 3550.

7.1  INSTRUMENT CONDITIONS
Refer to the instrument logbook for the current column and conditions.

Typical conditions are:Makeup flow: 60 ml/min Nitrogen or Ar/Methane
Column flow:  3.75 ml/min
Injector Temp: 200
Detector Temp: 300
Oven Ramp: 160(0) - 5/min - 260(10)
Run time: 24 min
Injection size: 2 uL

7.2 CALIBRATION

7.2.1 The GC system is calibrated using the external standard calibration procedure.
A six-point calibration standard mix of the INDAB mix listed in Reagents
Section 5.2.2 is prepared along with a single point standard of Toxaphene and
Technical Chlordane.

If the sample contains Toxaphene, a six-point calibration curve is analyzed. If
the sample contains Chlordane and the analysis request is for Technical
Chlordane, a six-point calibration curve is analyzed. If the analytical request is
for the two components alpha-Chlordane and gamma-Chlordane, these two
compounds are quantitated from the INDAB mix.

Toxaphene is calibrated using the 5 to 10 major peaks of the standard. The
Target system will calculate a peak height for all 5 to 10 peaks. A calibration
curve is prepared in Target using the peak heights of the 5 to 10 peaks against
the concentration of the standard.
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7.3

7.2.2

7.2.3

Technical Chlordane is calibrated using 3 to 5 major peaks of the standard.
The Target system will calculate a peak height for all three to five peaks. A
separate calibration curve for each of the 3 to 5 peaks is prepared in Target
using the peak height against the concentration of the standard.

Each calibration standard is injected using the technique that is used to
introduce the actual samples into the GC. The Target system will calculate a
peak height for each compound. A calibration curve can be prepared in Target
using the peak height against the concentration of the standard. A non-linear
calibration applying a second order polynomial (quadratic fit) equation is used
to prepare the curve. In order to be used for quantitative purposes, the
Coefficient of Determination must be greater than or equal to 0.990. The
quadratic equation is:
y=ax’+bx+c

where: y = Instrument response
b = Slope of the line
x = Concentration of the calibration standard
¢ = The intercept

Please note that a non-linear calibration model may not be allowable for certain
states, federal programs, or clients. South Carolina does not allow non-linear
calibration for compliance work originating in their state. In these cases, a
linear calibration model must be used. The linear equation is

y=bx+c

where: y = Instrument response
b = Slope of the line
x = Concentration of the calibration standard
¢ = The intercept

The calibration curve is calibrated the same way as the second order
polynomial equation except that a five-point calibration standard mix is used.

The INDAB mix calibration curve must be checked initially by analyzing a
standard containing the same analytes as the curve but prepared from another
source. If the response of the analytes from the independent source varies by
more than £ 20%, a new independent source standard must be analyzed or a
new calibration curve must be prepared and/or analyzed.

The working calibration curve must be verified on each 12-hour shift that
samples are to be analyzed by injecting the mid-point calibration standard.

RETENTION TIME WINDOWS
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7.31

7.3.2

7.3.3

7.3.4

7.3.5

Three injections of all single component standard mixtures and multiresponsive
products throughout the course of a 72-hour period.

The standard deviation of the three retention times is calculated for each single
component standard. For multiresponsive products, a major peak from the
envelope is chosen and a standard deviation is calculated using the three
retention times for that peak.

Plus or minus three times the standard deviation of the retention times for each
standard is used to define the retention time window; however, the experience
of the analyst should weight heavily in the interpretation of chromatograms.
For multiresponsive analytes, the analyst should use the retention time window,
but should primarily rely on pattern recognition.

Retention time windows are calculated for each standard on each GC column
and whenever a new GC column is installed. The data is kept on file in the
laboratory.

If the calculated retention time window results in a value of 0.03 minutes or
less, the laboratory will apply nominal windows. This is done in order to avoid
any false negative hits because of the window being too narrow. The windows
are: + 0.05 for Heptachlor, Aldrin and all BHC compounds, + 0.07 for all other
target analytes. By utilizing these windows, a false positive hit may be initially
indicated, but an experienced analyst could determine a false positive by
carefully evaluating the chromatograms. Please note that the use of nominal
retention time windows may not be allowable for certain states, federal
programs, or clients. South Carolina does not allow the use of nominal limits
for compliance work originating in their state. In these cases, a window of +
0.03 minutes must be used if the established retention time window is less than
0.03 minutes.

74 GAS CHROMATOGRAPHIC ANALYSIS

7.4.1

Before calibration is performed, and at the beginning of each 12 hour shift, the
system is evaluated for analyte degradation by the analysis of a standard mix
containing only endrin and 4,4'-DDT, often called an evaluation mix (EVAL):

COMPOUND CONCENTRATION
Endrin 0.20 ng/uL
DDT 0.20 ng/uL

The % breakdown of DDT and the % breakdown of Endrin is calculated using the
following formulas (PH = Peak Height):
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% Breakdown DDT = (PH [DDD] + PH [DDE]) * 100
(PH [DDD] + PH [DDE] + PH [DDT])

% Breakdown Endrin =(PH [Endrin Aldehyde] + PH [Endrin Ketonel) * 100
(PH of [Endrin Aldehyde] + PH of [Endrin Ketone] + PH of [Endrin]

The breakdown of either DDT or Endrin in the evaluation mix cannot exceed 15%. If
there is breakdown of either compound exceeding 15% before starting a calibration,
instrument maintenance must be performed. A calibration can not be run until the
evaluation mix meets the acceptance criteria. If the exceeding breakdown occurs
during the analysis sequence, then any samples analyzed after a failing evaluation mix
must be reanalyzed. Reanalysis can not resume until after an acceptable evaluation
mix.

7.4.2 Gently shake sample extracts before vialing for analysis.

7.4.3 Allinstrument injections are performed using the direct injection technique with
an autosampler set for 2-5 uL injection volumes.

7.4.4 Samples are analyzed in a set referred to as an analysis sequence. The
sequence begins with instrument calibration as listed in section 7.2 followed
by sample extracts interspersed with mid-concentration calibration standards.
Before any samples are analyzed the instrument must be calibrated by
analyzing a six-point calibration or a 0.05ppm concentration standard
(calibration verification standard). If a CV is run, the calculated concentration
must not exceed a difference of + 15%. DoD allows a difference of £ 20%.
Each sample analysis must be bracketed with an acceptable initial calibration
and closing CV or an opening CV and a closing CV for each 12-hour shift.
The closing CV standard is at 0.25ppm. The calibration standard must also be
injected at intervals of not less than once every ten samples and at the end
of the analysis sequence. If the CV fails, the instrument is checked for any
obvious problems and maintenance is performed if deemed necessary. All
samples that were injected after the last standard that last met the QC
criteria must be evaluated to prevent mis-quantitations and possible false
negative results, and re-injection of the sample extracts may be required.
However, if the standard analyzed after a group of samples exhibits a
response for an analyte that is above the acceptance limit, i.e. >15%, and the
analyte was_not detected in the specific samples analyzed during the
analytical shift, then the extracts for those samples do not need to be
reanalyzed, as the CV standard has demonstrated that the analyte would
have been detected were it present. In contrast, if an analyte above the QC
limits was detected in a sample extract, then re-injection is necessary to
ensure accurate quantitation. If an analyte was not detected in the sample
and the standard response is more than 15% below the initial calibration
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7.4.5

7.4.6

74.7

7.4.8

7.4.9

7.4.10

7.4.11

response, then re-injection is necessary to ensure that the detector response
has not deteriorated to the point that the analyte would not have been
detected even though it was present.

The center of the retention time window for each analyte and surrogate is
established by using the absolute retention time for each analyte and
surrogate from the daily opening calibration verification or initial calibration.

The identification of Pesticides is based on agreement between the retention
times of peaks in the sample chromatogram with the retention time windows
established through the analysis of standards of the target analytes. An analyte
is tentatively identified when a peak from a sample falls within the absolute
retention time window. Each tentative identification must be confirmed using a
second GC column of dissimilar stationary phase or using another technique
such as GC/MS. If the retention times of the peaks on both columns fall within
the retention time windows on the respective columns, then the target analyte
identification has been confirmed.

If the response for an analyte exceeds the calibration range of the system, the
sample must be diluted and reanalyzed.

If peak detection and identification are prevented due to interferences, the
hexane extract may need to undergo a cleanup. The extract may be subjected
to a florisil cleanup (method 3620) and/or a sulfur cleanup (method 3660).
Whenever a sample receives a cleanup, the associated QC must also be
subjected to the same cleanup(s) and reanalyzed.

When a GC system is determined to be out of control because either a CV can
not pass or a six point calibration does not meet the coefficient of determination
criteria, instrument maintenance is likely necessary. Routine instrument
maintenance may involve changing the septum, replacing the liner, clipping the
pre-column, replacing the Y connector, or replacing the column. This
information is recorded in the instrument run log (Figure 1). When an
instrument requires more severe maintenance like replacing the ECD or an
electronic board, this information is written in the instrument maintenance
logbook. Refer to Katahdin SOP CA-101, Equipment Maintenance.

The concentration of an analyte is calculated by using the calibrated curve that
is prepared in Target. When an analyte is identified, Target displays a
concentration after the file is processed through the appropriate calibrated
method.

The concentrations from the reports are then incorporated with the extraction
data to arrive at a final concentration.
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74111 Water: Concentration (ug/L) = (C) (Vt)/(Vs)

74112 Soil / Sediment:Concentration (mg/kg) = (C) (Vt)/(Ws) (D)

where, C = concentration calculated by Target in ug/mi
Vt = Volume of total extract including any instrument dilutions
Vs = Volume of sample extracted
Ws= Weight of sample extracted
D = Decimal total solids

7.5 Data Review
7.5.1 Initial Data Review

7.5.2

The initial data review is accomplished by the analyst who ran the samples.
This review is of sufficient quality and detail to provide a list of samples that
need to be reanalyzed or diluted and reanalyzed. The initial data review is
performed on the detailed quantitation reports of the analyzed samples. This
data review examines criteria that directly impact whether or not the sample
needs to be reanalyzed and/or extracted. These criteria include:

QC criteria for method blank, LCS, MS/MSD, and calibration — refer to
section 8.0.

Surrogate recovery

Chromatography: cleanups, manual integration.

Target compound detection: quantitation, confirmation, false positives.

The requirement of the GC laboratory is that this initial data review be
completed no later than the end of the next workday. After the analyst has
completed his or her initial data review, the information is then ready to be
processed for reporting. Refer to section 7.7.

Surrogate recovery

All recoveries must meet the most recently laboratory established
acceptance limits, which are listed on the Laboratory Surrogate Acceptance
Limit sheet. For DoD work, the surrogates must meet the acceptance limits
in the DoD QSM.

The sample is evaluated for recoveries of the two surrogates. The recoveries
of both surrogates are evaluated on both the primary and secondary column.
The higher recovery from both columns is reported on the analytical report
for both surrogates. The sample chromatogram is reviewed for any
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7.5.3

interferences before determining whether to accept a sample based on the
surrogate recoveries. |f the surrogate recovery is affected by matrix
interference, the sample result may be accepted with narration. |If the
recovery of one surrogate is outside of the laboratory established acceptance
limit on one or both columns, and the second is acceptable, the data is
narrated. If the recoveries for both surrogates are not acceptable because
the recoveries are high and the sample does not contain any analytes above
the PQL, the data is narrated. If the recoveries for both surrogates are low
and there is no apparent matrix effect, the sample is reextracted.

For method blanks, if the recoveries of both surrogates are low or high, and
the blank does not contain any target analytes above the PQL, and the
recoveries of both surrogates in the sample(s) are acceptable, the data is
narrated. If the recoveries in the blank are low and it does not contain any
target analytes above the PQL, and the recoveries in the samples are
acceptable but the sample contains one or more target analytes above the
PQL., the sample may be reextracted.

For laboratory control samples (LCS), if the only discrepancy in the extraction
batch is with the LCS, and the analyte spike recoveries are acceptable, the
data is narrated. If the recoveries of both the surrogates and the analyte
spikes are low, the samples may need to be reextracted.

For DoD work, Q-flag all detected analytes in the sample if the surrogates fail
the acceptance criteria.

Chromatography

The chromatography should be examined for the presence of any non-target
peaks, which can be used as an indication of whether or not matrix
interference might be influencing surrogate recoveries. If the chromatogram
indicates interferences, then a cleanup may be needed. See section 7.4.7.

Manual integrations are to be performed when chromatographic conditions
preclude the computer algorithm from correctly integrating the peak of
concern. In no instance shall a manual integration be performed solely to
bring a peak within criteria.

Each peak of concern is examined by the primary analyst to ensure that the
peak was integrated properly by the computer algorithm. Should a manual
integration be necessary (for instance, due to a split peak, peak tailing, or
incomplete resolution of isomeric pairs), an “m” qualifier will automatically be
printed on the gquantitation report summary. The analyst will date and initial
the “m” on the quanitation report summary and assign a code that indicates
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7.6

754

the reason for the manual integration. Refer to Katahdin SOP QA-812
“‘Manual Integration on GC/MS, GC, HPLC and IC Datasystems” for more
information.

Target Compound Detection

GC analysis relies heavily on the experience of the analyst. Sample
chromatograms must be evaluated focusing on scientific judgment,
knowledge of the column behavior and matrix effects. The chromatogram
from channel A is evaluated with that from channel B. If a target analyte is
present on both channels and the concentration is within the calibration
range, and the quantitation from both chromatograms agrees within +40%,
the analyte is considered to be present in the sample. In cases where the
RPD is greater than 40% and the analyte is reported, the analyte must be J-
flagged indicating that the result is an estimated value. The higher of the
two concentrations is reported unless matrix interference is causing
erroneously high results. In this case report the lower result and narrate.
Sometimes interference on one column (i.e. sulfur) will prevent a target
analyte from detection and it is present on the conformational column. In this
scenario, the result would be reported from one column and need to be “Q”
flagged to indicate that it was not confirmed on a second column.

All flagged data must be discussed in the narrative

In order to avoid reporting false positives, identified peaks on a
chromatogram may need io be undetected electronically in Target. The
possible scenarios are: If an analyte is present on one column but its
concentration is below the PQL, if an analyte is present on one column but
does not confirm on the other channel, or if an analyte is present but its
retention time is £0.04 minutes or more than the retention time of the analyte
in the preceding CV.

The GC Analyst must rely on technical experience in reviewing
chromatograms in determining if a hit is an actual analyte or a false positive.

Reporting

After the chromatograms have been reviewed and any target analytes have been
quantitated using Target, the necessary files are brought into QuickForms.
Depending on the QC level requested by the client, a Report of Analysis (ROA) and
additional reports, such as LCS forms and chronology forms, are generated. The
package is assembled to include the necessary forms and raw data. The data
package is reviewed by the primary analyst and then forwarded to the secondary
reviewer. The secondary reviewer validates the data and checks the package for
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any errors. When completed, the package is sent to the department manager for
final review. A completed review checklist (Figure 2) is provided with each package.
The final data package from the Organics department is then processed by the Data
Management department.
8.0 QUALITY CONTROL AND ACCEPTANCE CRITERIA

Refer to Table 1 and to details in this section for a summary of QC requirements,
acceptance criteria, and corrective actions. These criteria are intended to be guidelines for
analysts. The criteria does not cover all possible situations. If any of the QC requirements
are outside the recovery ranges listed in this section or in Table 1, all associated samples
must be evaluated against all the QC. In some cases data may be reported, but may be
reanalyzed in other cases. Making new reagents and standards may be necessary if the
standardization is suspect. The corrective actions listed in this section and in Table 1 may
rely on analyst experience to make sound scientific judgments. These decisions are based
on holding time considerations, client and project specific Data Quality Objectives and on
review of chromatograms. The Department Manager, Operations Manager, and/or Quality
Assurance Officer may be consulted to evaluate data. Some samples may not be able to be
reanalyzed within hold time. In these cases “qualified” data with narration may be advisable
after consultation with the client.

In some cases the standard QC requirements listed in this section and in Table 1 may not be
sufficient to meet the Data Quality Objectives of the specific project. Much of the work
performed at the lab is analyzed in accordance with specific QC requirements spelled out in a
project specific Quality Assurance Project Plan (QAPP) or in a program specific Quality
Systems Manual (QSM). The reporting limits, acceptance criteria and/or corrective actions
may be different than those specified in this SOP. In these cases the appropriate information
will be communicated to the Department Manager and/or senior chemists before initiation of
the analyses so that specific product codes can be produced for the project. In addition, the
work order notes for each project will describe the specific QAPP or QSM to be followed.

8.1 For each analytical batch (up to 20 samples), a method blank, laboratory control
sample (LCS), matrix spike and matrix spike duplicate are analyzed. They are carried
through all stages of the sample preparation and analysis steps.

8.2 Spike concentrations: The LCS and the MS/MSD are spiked with the twenty single
component pesticides at the same concentration. The spike concentrations are:

WATER ug/L. SOILS ug/Kg
Pesticides 0.50 16.7
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The surrogate spike concentrations in the final extract are:
WATER ug/L SOILS ug/Kg
Tetrachloro-m-xylene(TCX) 1.0 33.3
DCB 1.0 33.3
8.3 LCS and MS/MSD acceptance criteria and Corrective Action: All QC samples are

calculated for percent recovery of the spiked analyte(s). The recoveries are compared
to laboratory established acceptance limits. Refer to Katahdin SOP QA-808,
“Generation 