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317 East Main Street
Ventura, CA 93001
Tel: (805) 585-2110
Fax: (805) 585-2111

- Transmittal Letter
Naval Facilities Engineering Command

To: Diane Silva Company: Southwest (NAVFAC SW)
Technical Library

Building 128 Mail Room
1220 Pacific Highway
Address: San Diego, CA 92132
Attn; Diane Silva
Code EVR-FISC Bldg 1, 3" Floor

From: Susan Cooper-Berg Date: June 24, 2009

Final Addendum 01 to Final Sampling and Analysis Plan

(Field Sampling Plan and Quality Assurance Project Plan)

Bioremediation Treatability Study at IRP Site 17 Administration Area Plume
Re: NASA Crows Landing Flight Facility Crows Landing, CA.

DCN: TN&A-1105-0069-0004.A1 June 30, 2008
EMAC Contract No. N68711-04-D-1105, CTO 0009

O Dear Ms. Silva;

Enclosed are two hard copies and two CDs of the Final Addendum 01 to

Final Sampling and Analysis Plan (SAP) [(Field Sampling Plan (FSP) and Quality
Assurance Project Plan (QAPP)] for Bioremediation Treatability Study at IRP Site 17
Administration Area Plume, NASA Crows Landing Flight Facility Crows Landing, CA
dated June 30, 2008. DCN: TN&A-1105-0009-0004.A1.

The original parent document titled Final Work Plan for Bioremediation Treatability Study
Site 17 Administration Area NASA Crows Landing Flight Facility, Crows Landing, CA
dated April 17, 2008 (DCN: TN&A-1105-0009-0004) was submitted to the Navy
Administrative Record in April 2008.

This Addéndum 01 (DCN: TN&A-1105-0009-0004.A1) is an addendum to Appendix A
[Final SAP (FSP/QAPP)] of the parent document (DCN: TN&A-1 105-0009-0004).

If you have any questions, please, call'me at (805) 585-6383.
Sincerely,
OTIE-TN&

A@;:Ln C oper-%/

O Administra_tive Coordinator
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Project-Specific Sampling and Analysis Plan — Addendum 01 Title: Bioremediation Treatability Study
Site Name: IRP Site 17 Administration Area Plume Date: June 30, 2008
Site Location: Crows Landing, California
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Project-Specific Sampling and Analysis Plan — Addendum 01 Title: Bioremediation Treatability Study
Site Name: IRP Site 17 Administration Area Plume Date: June 30, 2008
Site Location: Crows Landing, California

BCT
BOD
BRAC
°C

CAS
CA DHS
CERCLA
CciwmB
CO,
cOoD
CSIA
CT
CTO
DGs
DO
DQl
DQO
DRO
EDDs
DTSC
EAS
EMAC
EPA
FE2+
FSP
FTL
GC/MS
GROs
H2S
HDPE
ID

IDW
IRP

L

LD

LCS
LEL
MB
MCL
MDL
MEK
MIBK
mL

Mn
MS/MSD
\ P
NASA
NAVFAC SW

T N & Associates, Inc.

Abbreviations and Acronyms

BRAC Clean-up Team

Biochemical Oxygen Demand

Base Realignment and Closure

degree Celsius

Columbia Analytical Services

California Department of Health Services
Comprehensive Environmental Response, Compensation, and Liability Act
California Integrated Waste Management Board
Carbon Dioxide

Chemical Oxygen Demand

Carbon Specific Isotope Analysis
Carbon Tetrachloride

Contract Task Order

Dissolved gases

Dissolved oxygen

Data Quality Indicator

Data Quality Objective

Diesel Range Organic

Electronic data deliverables

Department of Toxic Substances Control
Environmental Analytical Services, Inc.
Environmental Multiple Award Contract
Environmental Protection Agency
Ferrous Iron

Field Sampling Plan

Field Team Leader

Gas Chromatography/Mass Spectrometry
Gasoline Range Organics

Hydrogen Sulfide

High Density Polyethylene

Identification

Investigation Derived Waste

Installation Restoration Program

Liter

Laboratory Duplicate

Laboratory control sample

Lower Explosive Limit

Method Blank

Maximum Contaminant Level

Method Detection Limit

Methyl ethyl ketone (2-butanone)

Methyl isobutyl ketone (4-Methyl-2-Pentanone)
Milliliter

Manganese

Matrix Spike/Matrix Spike Duplicate
Nitrogen

National Aeronautics and Space Administration
Naval Facility Southwest

Oxygen

Oxidation Reduction Potential
Professional Engineer

Professional Geologist

Point of Contact

Page 3 of 41
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Project-Specific Sampling and Analysis Plan — Addendum 01

Site Name: IRP Site 17 Administration Area Plume
Site Location: Crows Landing, California

POP
ppm
PQLG
PQO
QA
QAO
QAPP
QcC
QL
RAO
ROICC
RPD
RPM
RSD
RWQCB
SAP
SOP
TN&A
TPH
Hg/L
UWRL
UFP
VFA
voC

T N & Associates, Inc.

Abbreviations and Acronyms (Continued)

Period of Performance

Parts per million

Project Quantitation Limit Goal
Project Quality Objectives
Quality Assurance

Quality Assurance Officer
Quality Assurance Project Plan
Quality Control

Quantitation Limit

Remedial Action Objective
Resident Officer in Charge of Construction
Relative Percent Difference
Remedial Project Manager
Relative Standard Deviation
Regional Water Quality Control Board
Sampling and Analysis Plan
Standard Operating Procedure

T N & Associates, Inc.

Total Petroleum Hydrocarbons
Micrograms per Liter

Utah Water Research Laboratory
Uniform Federal Policy

Volatile Fatty Acid

Volatile Organic Compounds

Title: Bioremediation Treatability Study

Date: June 30, 2008
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Project-Specific Sampling and Analysis Plan — Addendum 01 Title: Bioremediation Treatability Study
Site Name: IRP Site 17 Administration Area Plume Date: June 30, 2008
Site Location: Crows Landing, California

INTRODUCTION

T N & Associates Inc. (TN&A) has received contract task order (CTO) 0009 from the Department
of the Navy, Naval Facilities Engineering Command Southwest (NAVFAC SW), under the
Environmental Multiple Award Contract (EMAC), Contract No. N68711-04-D-1105. TN&A
prepared the Final Sampling and Analysis Plan (SAP) consisting of Field Sampling Plan (FSP) and
Quality Assurance Project Plan (QAPP) under CTO 0009 to conduct bioremediation treatability
study at IRP Site 17 Administration Area Plume located at NASA Crows Landing Flight Facility,
Crows Landing, California. The Final SAP (FSP/QAPP) was approved by the NAVFAC SW
Quality Assurance Officer (QAO) on April 4, 2008. This Addendum 01 will be used in conjunction
with the approved Final SAP (FSP/QAPP). All policies and procedures set forth in the original
approved Final SAP (FSP/QAPP) that were not modified in this Addendum 01 will remain in effect
for this pilot study.

The following are the proposed changes for the groundwater and vapor monitoring program for
bioremediation treatability study at IRP Site 17:

1. Changes to the analytical laboratories selected to perform groundwater and vapor sample
analysis and respectively updating analytical laboratory SOP references (WS#4, 6, 7, 19,
23, 24, 25, 26, 28A through 28M, 30, 31, 32, and 33)

2. Lowering laboratory Quantitation Limits (QLs), laboratory Method Detection Limits (MDLs)
and Project Quantitation Limit Goals for groundwater DGs analysis (WS# 15-D);

3. Adding nine VFAs to the target list of the groundwater VFA analysis (WS# 15-E); Also,
lowering laboratory Quantitation Limits (QLs), laboratory Method Detection Limits (MDLs)
and Project Quantitation Limit Goals for groundwater VFA analysis (WS# 15-E);

Updating holding time requirements for ferrous iron analysis (WS# 19);

5. Replacing EPA methods with standard methods for Biological Oxygen Demand (BOD),
Chemical Oxygen Demand (COD), total organic carbon, and alkalinity (WS# 19, 30);

The purpose of this Addendum 01 to Final SAP (FSP/QAPP) is to propose changes to the
analytical laboratories selected to perform sample analysis for pilot testing at IRP Site 17. Curtis &
Tompkins Laboratories, Inc. located in Berkley, CA will analyze water samples except for volatile
fatty acid (VFA) analysis to be performed by Utah Water Research Laboratory (UWRL) located in
Logan, UT and Dissolved Gases (DGs) analysis by Microseeps located in Pittsburg, PA. Curtis &
Tompkins is located within 1 hour drive from the site and will provide courier service, which will be
crucial to ensure timely analysis of short holding time samples. UWRL can provide extended list of
VFA, which will aid evaluation of subsurface distribution of organic substrate. Practical quantitation
limits (PQLs) for dissolved gases (methane, ethane, and ethylene) achieved by Microseeps are at
least three orders of magnitude lower than initially proposed EMAX PQLs. Lower PQLs for
dissolved gases will allow trace detections of ethane and ethylene to indicate initiation of complete
degradation processes of vinyl chloride. Vapor samples will be analyzed by Columbia Analytical
Services, Inc. (CAS) located in Simi Valley, CA and Environmental Analytical Services, Inc. (EAS)
located in San Luis Obispo, CA under Curtis & Tompkins subcontract.

In an event that free product is encountered, samples of free product will be collected for off-site

fingerprint analysis. The purpose of fingerprint analysis will be to determine origin and composition
of the free product.

T N & Associates, Inc. Page 5 of 41



Project-Specific Sampling and Analysis Plan — Addendum 01
Site Name: IRP Site 17 Administration Area Plume
Site Location: Crows Landing, California

Title: Bioremediation Treatability Study
Date: June 30, 2008

The following Worksheets were revised and submitted in this Addendum 01 document:

UFP-QAPP . . Cross-Walk to Related
Worksheet # Required Information Information
A. Project Management
Documentation
1 Title and Approval Page
2 gi?,lel : ;nct;i?;};egn}rs\formati on Not Applicable for Addendum 1
3 Distribution List Not Applicable for Addendum 1
4 Project Personnel Sign-Off Sheet
Project Organization
5 Project Organizational Chart Not Applicable for Addendum 1
6 Communication Pathways
7 Personnel Responsibilities and Qualifications
Table

8 Special Personnel Training Requirements Table | Not Applicable for Addendum 1

Project Planning/ Problem Definition

Project Planning Session Documentation

9 (including Data Needs tables) Not Applicable for Addendum 1
Project Scoping Session Participants Sheet
Problem Definition, Site History, and

10 Background. Not Applicable for Addendum 1
Site Maps (historical and present)

11 Site-Specific Project Quality Objectives Not Applicable for Addendum 1

12 Measurement Performance Criteria Table Not Applicable for Addendum 1
Sources of Secondary Data and Information .

13 Secondary Data Critg'ia and Limitations Table Not Applicable for Addendum 1

14 Summary of Project Tasks Not Applicable for Addendum 1

15 Reference Limits and Evaluation Table

16 Project Schedule/Timeline Table Not Applicable for Addendum 1

B. Measurement Data Acquisition

Sampling Tasks

17 Sampling Design and Rationale Not Applicable for Addendum 1

Sampling Locations and Methods/ SOP

18 Requirements Table Not Applicable for Addendum 1
Sample Location Map(s)

19 Analytical Methods/SOP Requirements Table

20 Field Quality Control Sample Summary Table Not Applicable for Addendum 1

21 gra%%tiitnsgagggr;g SOP References Table Not Applicable for Addendum 1
Field Equipment Calibration, Maintenance, .

22 Testing, and Inspection Table Not Applicable for Addendum 1

Analytical Tasks

23 Analytical SOPs
Analytical SOP References Table

24 Analytical Instrument Calibration Table

25 Analytical Instrument and Equipment

Maintenance, Testing, and Inspection Table

Sample Collection

Sample Handling System, Documentation

26 Collection, Tracking, Archiving and Disposal
Sample Handling Flow Diagram
Sample Custody Requirements, .
27 Procedures/SOPs Sample Container Not Applicable for Addendum 1

Identification
Example Chain-of-Custody Form and Seal

T N & Associates, Inc.
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Project-Specific Sampling and Analysis Plan — Addendum 01
Site Name: IRP Site 17 Administration Area Plume
Site Location: Crows Landing, California

Title: Bioremediation Treatability Study
Date: June 30, 2008

UFP-QAPP
Worksheet #

Required Information

Cross-Walk to Related
Information

Quality Control Samples

28

QC Samples Table
Screening/Confirmatory Analysis Decision Tree

Data Management Tasks

29

Project Documents and Records Table

Not Applicable for Addendum 1

30

Analytical Services Table
Analytical and Data Management SOPs

C. Assessment Oversight

Planned Project Assessments Table

31 Audit Checkiists

32 Assessment Findings and Corrective Action
Responses Table

33 QA Management Reports Table

D. Data Review

34

Verification (Step ) Process Table

Not Applicable for Addendum 1

35 Validation (Steps Ila and 1Ib) Process Table Not Applicable for Addendum 1
36 Validation (Steps lla and lIb) Summary Table Not Applicable for Addendum 1
37 Usability Assessment Not Applicable for Addendum 1

T N & Associates, Inc.
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Project-Specific Sampling and Analysis Plan — Addendum 01 Title: Bioremediation Treatability Study

Site Name: IRP Site 17Administration Area Plume Date: June 30, 2008
Site Location: Crows Landing, California : .

SAP Worksheet #4 -- Project Personnel Sign-Off Sheet

iyati : T:llepr'\aone Signature/ email receipt SAP Sectlon
Name Organization/Title/Role umber g P Reviewed Date SAP Read
(optional)

Tom Mulder CEG, CHG TN&A / Project Manager

Rebecca Lesher, PG TN&A / Project Geologist
TN&A / On-site Health and

Dave Allen Safety Officer and Field Team
Leader

Curtis & Tompkins / Laboratory

Anne Kathain Project Manager

Microseeps, Inc. / Laboratory

Debbie Hallo Project Manager

Ryan Dupont, PhD Utah Water Research Laboratory
/ Laboratory Project Manager

T N & Associates, Inc. Page 8 of 41
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Project-Specific Sampling and Analysis Plan — Addendum 01 Title: Bioremediation Treatability Study
Site Name: IRP Site 17Administration Area Plume Date: June 30, 2008
Site Location: Crows Landing, California
SAP Worksheet #6 -- Communication Pathways
Responsible Name Phone
Communication Drivers Affiliation e-mail Number Procedure

Manage and oversee the project

Navy Remedial Project
Manager

Derek Robinson
derek.j.robinson1@navy.mil

(619) 532-0951

E-mail/phone communication with Tom Mulder

Manage all Project Phases

TN&A Project Manager

Tom Mulder
tmulder@tnainc.com

(619) 230-1712
x25

All materials and information about the project
will be forwarded by Tom Mulder to Derek
Robinson.

Tom Mulder will notify Derek Robinson of field-
related problems by phone, email, or fax by COB
the next business day.

QA/QC Issues, SAP/SAP
Addendum Amendments

NAVFAC SW QA Officer

Nars Ancog
narciso.ancog@navy.mil

(619) 532-3046

Any major changes to the SAP must be
approved by Nars Ancog before the changes can
be implemented. During field work if any
sampling or sampling-related procedures are
changed, Nars Ancog and Marc Smits will be
notified via e-mail within 24 hrs. If there is any
work-stoppage due to QA/QC issues, corrective
action report will be submitted to Nars Ancog and
Marc Smits via e-mail within 24 hrs.

Daily Field Progress Reports

TN&A Field Team Leader

Dave Allen

dallen@tnainc.com

(805) 340-0376

Dave Allen will e-mail or fax daily field progress
reports to Tom Mulder.

Reporting Lab Data Quality

Teresa Morrison

All QA/QC issues with project field samples will

Laboratory QA Manager (510) 204-2220 | be reported by Laboratory QAO to Ewelina
Issues teresa@ctberk.com Mutkowska within 2 business days.
. . . . All QA/QC issues with project field samples will
Reporting Lab Data Quality Laboratory QA Manager | Fatrick McLoughlin (412) 826 5245 | be reported by Laboratory QAO to Ewelina

Issues

pmcloughlin@microseeps.com

Mutkowska within 2 business days.

T N & Associates, Inc.
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Project-Specific Sampling and Analysis Plan — Addendum 01 Title: Bioremediation Treatability Study
Site Name: IRP Site 17Administration Area Plume Date: June 30, 2008
Site Location: Crows Landing, California
SAP Worksheet #6 -- Communication Pathways (Continued)
Communication Drivers Responsible Name Phone P d
Affiliation e-mail Number rocedure
. ' . All QA/QC issues with project field samples will
Ezﬁggmg Lab Data Quality Laboratory QA Manager Z);apr;g)i%o: ;u edu (435) 797-3227 | be reported by Laboratory QAO to Ewelina
= Mutkowska within 2 business days.
Ewelina Mutkowsk The need for corrective action for field and
Field and Analytical Corrective . welina Mutkowska analytical issues will be determined by Ewelina
Actions TN&A Project QC Officer emutkowska@tnainc.com (805) 585-6391 Mutkowska and communicated to Tim Garvey

within 2 business days of discovery.

Release of Analytical Data

TN&A Project QC Officer

Ewelina Mutkowska
emutkowska@tnainc.com

(805) 585-6391

No analytical data can be released until
validation is completed and Ewelina Mutkowska
has approved the release.

T N & Associates, Inc.
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Project-Specific Sampling and Analysis Plan — Addendum 01
Site Name: IRP Site 17Administration Area Plume
Site Location: Crows Landing, California

Title: Bioremediation Treatability Study
Date: June 30, 2008

SAP Worksheet #7 -- Personnel Responsibilities and Qualifications Table

Name

Title/Role

Organizational
Affiliation

Responsibilities

Derek Robinson

Remedial Project
Manager

BRAC

Responsible for overall project execution and for coordination with base
representatives, regulatory agencies, and Navy management
Actively participates in PQO process

Provides management and technical oversight during data collection

Narciso A. Ancog

Navy QA Officer

NAVFAC SW

Responsible for QA issues for all Navy work

Provides government oversight of TN&A’s QA program

Reviews and approves SAP and any significant modifications

Has authority to suspend project activities if Navy quality requirements are not met

Tom Mulder CEG,
CHG

Project Manager

TN&A

Responsible for implementing all activities called out in CTO
Prepares or supervises preparation of SAP and approves document
Monitors and directs field activities to ensure compliance with SAP requirements

John Fleissner, PE

Program QC Manager

TN&A

Responsible for resolution of QC issues with Navy QA Officer

Provides program-level QA/QC guidance to installation coordinator, project
manager, and project team

Identifies nonconformances through QC review activities and recommends
corrective action

Ewelina Mutkowska

Project QC Officer

TN&A

Responsible for defining analytical requirements and developing SAP
May conduct laboratory and field audits

Coordinates with laboratory project manager on analytical requirements, delivery
schedules, and logistics

Coordinates independent validation of laboratory data
Reviews laboratory data and validation reports before release to project team
Supports report preparation

T N & Associates, Inc.
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Project-Specific Sampling and Analysis Plan — Addendum 01

Site Name: IRP Site 17Administration Area Plume
Site Location: Crows Landing, California

7N Y

N N

Title: Bioremediation Treatability Study
Date: June 30, 2008

SAP Worksheet #7 -- Personnel Responsibilities and Qualifications Table (Continued)

Organizational

Name Title/Role Affiliation Responsibilities
Terry Baker, PG Database Manager TN&A Responsible for developing, monitoring, and maintaining project database under
guidance of project manager
Dave Allen On-Site Health and TN&A Responsible for implementing health and safety plan and for determining
Safety Officer appropriate site control measures and personal protection levels
Conducts safety briefings for TN&A and subcontractor personnel and site visitors
Can suspend operations that threaten health and safety
Dave Allen Field Team Leader TN&A Responsible for directing day-to-day field activities conducted by TN&A and
(FTL) subcontractor personnel
Verifies that field sampling and measurement procedures follow SAP
Provides project manager with regular reports on status of field activities
Anne Kathain Laboratory Project Curtis & Tompkins Responsible for delivering analytical services that meet SAP requirements
Manager Reviews SAP to understand analytical requirements
Works with TN&A project chemist to confirm sample delivery schedules
Reviews laboratory data package before delivery to TN&A
Debbie Hallo Laboratory Project Microseeps Responsible for delivering analytical services that meet SAP requirements
Manager Reviews SAP to understand analytical requirements
Works with TN&A project chemist to confirm sample delivery schedules
Reviews laboratory data package before delivery to TN&A
Ryan Dupont, PhD Laboratory Project Utah Water Responsible for delivering analytical services that meet SAP requirements
Manager Research Reviews SAP to understand analytical requirements
L‘(’S\% aRtE)rY Works with TN&A project chemist to confirm sample delivery schedules

Reviews laboratory data package before delivery to TN&A

T N & Associates, Inc.
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Project-Specific Sampling and Analysis Plan — Addendum 01 Title: Bioremediation Treatability Study

Site Name: IRP Site 17 Administration Area Plume : Date: June 30, 2008
Site Location: Crows Landing, California

SAP Worksheet #15-D — Reference Limits and Evaluation Table for DGs

Matrix:-Water
Analytical Group: DGs

. Project Laboratory-specific
Pro;eqt Action Quantitation
' Limit Project Action Limit Goal QLs MDLs
Analyte CAS Number (mgllL) Limit Reference’ (ngl/L) (ug/L) (ug/L)
Methane 74-82-8 N/A N/A 0.1 0.1 0.014
Ethane 74-84-0 N/A N/A 0.025 0.025 0.003
Ethylene 74-85-1 N/A N/A 0.025 0.025 0.005

' Project action limits are not defined for dissolved gases. The purpose of generating the data is to evaluate bioremediation processes, for details refer to
PQOs described in Worksheets # 11-A through 11-C.

N/A  Not available

T N & Associates, Inc. Page 13 of 41
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Project-Specific Sampling and Analysis Plan —- Addendum 01

Site Name: IRP Site 17 Administration Area Plume
Site Location: Crows Landing, California

SAP Worksheet #15-E -- Reference Limits and Evaluation Table for VFAs

Matrix: Water
Analytical Group: VFAs

1

N

Title: Bioremediation Treatability Study

Date: June 30, 2008

Project Laboratory-specific
Project Action Quantitation
Limit Project Action Limit Goal QLs MDLs
Analyte CAS Number (mgiL) Limit Reference’ (mgl/L) (mgiL) (mglL)
Acetic Acid 64-19-7 N/A N/A 0.7 0.7 0.4
Butyric Acid 107-92-6 N/A N/A 0.83 0.83 0.50
Lactic Acid 598-82-3 N/A N/A 0.4 0.4 0.2
Propionic Acid 79-09-4 N/A N/A 0.9 0.9 0.6
Pyruvic Acid 127-17-3 N/A N/A 0.5 0.5 0.25
Isobutyratic Acid 79-31-2 N/A . N/A 0.9 0.9 0.6
Isovalaric Acid 503-73-2 N/A N/A 1.0 1.0 0.6
Valaric Acid 109-52-4 N/A N/A 0.6 0.6 0.3
Formic Acid 64-18-6 N/A N/A 1.1 1.1 0.6
Succinic Acid 110-15-6 N/A N/A 1.7 1.7 1.0
Oxalic Acid 144-62-7 N/A N/A 3.0 3.0 1.8
Fumeric Acid 110-17-8 N/A N/A 40 4.0 24
Citric Acid 77-92-9 N/A N/A 2.0 2.0 1.2
IsoCitric Acid 320-774 N/A N/A 1.5 1.5 0.9

1
details refer to PQOs described in Worksheet # 11-C.
N/A  Not available

T N & Associates, Inc.

Project action limits are not defined for volatile fatty acids. The purpose of generating the data is to evaluate subsurface distribution of the substrate, for
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Project-Specific Sampling and Analysis Plan — Addendum 01 Title: Bioremediation Treatability Study
Site Name: IRP Site 17 Administration Area Plume Date: June 30, 2008

Site Location: Crows Landing, California

SAP Worksheet #19 -- Analytical SOP Requirements Table

Analytical and Sample Maximum
Preparation Method / Containers Volume Per Preservation Requirements Holding Time®
. . 1 ) . . )
Matrix Analytical Group SOP Reference (number, size, and type) Container’ (chemical, temperature, light protected) | (preparation / analysis)
SW 5030B/8260B / 3 @ 40 mL glass vial with HCI
Water | VOCs VOC_rev7 Teflon®-lined septum 40ml Cool, 4 +2°C 14 days
SW 5030B/8015/ 3 @ 40 mL glass vial with HCI
Water | TPH-GROs TVH_BTEX_rev13 Teflon®-lined septum 40 ml Cool, 4 +2°C 14 days
SW 3520C/8015/ o
Water | TPH-DROs THE_rev0 1-L amber glass 1L Cool, 4 £ 2°C 7 days
Water | Sulfate, chloride 28 days
Emnio%go’ o7 1@ 500 mL HDPE 500 mi Cool, 210 6 °C
Water Nitrate as N — = 48 hrs

SM 3500 FeD Mod /

Water Ferrous Iron Fe2+_rev0 100 mL HDPE 100 ml Cool, 2t06 °C 24 hrs

Water | Dissolved Mn gg‘{ (?_Or:a(\)/g/ 60108/ 250 HDPE 250 mi Filter, ‘é’ggfg"fg s f,tg HNOs 180 days
Water | BOD ggDs_erc\)Ig/ 1 L HDPE 1L 4C +-2C 48 hrs

Water | coD g“ggffe%g’ 50 mL HDPE 50 ml pH<2, H2504, 4C +- 2C 28 Days
Water | Dissolved Gasses R oaRx 2 goﬁ%_ﬂ‘n';g'zzgt‘l’jﬂ with 40ml preserved with Na3PO4 14 days
Water | Volatile Fatty Acids ng_@gf’f"{ . 2 @ 40 mL amber glass vial 40 mi Cool, 2106 °C 14 days
Water | Total Organic Carbon .sr’glc?jl?/? / %2% or:l}]@_almggrsglszsmvial with 40 ml To %%;;ZZV:ci)ths l:léSO4 28 days

T N & Associates, Inc. Page 15 of 41
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Project-Specific Sampling and Analysis Plan — Addendum 01 Title: Bioremediation Treatability Study
Site Name: IRP Site 17 Administration Area Plume Date: June 30, 2008

Site Location: Crows Landing, California

SAP Worksheet #19 -- Analytical SOP Requirements Table (Continued)

Analytical and Sample Maximum
Preparation Method / Containers Volume Per Preservation Requirements Holding Time®
Matrix Analytical Group SOP Reference’ (number, size, and type) Container’ (chemical, temperature, light protected) | (preparation / analysis)
- SM 2320B/ o
Water Alkalinity Alkalinity_rev8 100 mL HDPE 100 mi Cool,2t06 °C 14 days
AM24/ 12 @ 40 mL glass vial with HCI
Water | CSIA SOP-AM24 Teflon®-lined septum 40 ml Cool, 4 +2°C 14 days
Vapor | VOCs TO-15 6-L stainless steel canisters 6L N/A 30 days/30 days
CAS- VOA-TO15 y y
TPH-GROs and TO-3/TO-14/ . .
Vapor TPH-DROs 21.T014.01 6-L stainless steel canisters 6L N/A 30 days/30 days
. ASTM D-1946 / . .
Vapor Fixed Gases VOA-EPA3C 6-L stainiess steel canisters 6L N/A 30 days/30 days

Notes:
! Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23).
2 Provide the minimum sample volume or mass requirement if it differs from the container volume.

% Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared/extracted.

Acronyms:

°C Degrees Celsius

EPA U.S. Environmental Protection Agency
HDPE high-density polyethylene

ml Milliliter

T N & Associates, Inc. Page 16 of 41
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Project-Specific Sampling and Analysis Plan — Addendum 01 Title: Bioremediation Treatability Study
Site Name: IRP Site 17 Administration Area Plume Date: June 30, 2008
Site Location: Crows Landing, California
SAP Worksheet #23 -- Analytical SOP References Table
Definitive or Organization Modified for
Lab SOP Title, Revision Date, and Screening Matrix and Analytical Performing Project Work?
Number { or Number Data Group Instrument Analysis (YIN)
TVH_BTEX_rev13 g::o:i;e Range Organics Definitive Water / TPH-GROs GC Curtis & Tompkins N
THE_rev0 Diesel Range Organics Rev.0 Definitive Water / TPH-DROs GC Curtis & Tompkins N
VOC_rev7 Votatile Organics by GCMS Definitive Water / VOCs GCMS Curtis & Tompkins N
. lon Chromatography Analysis, " Water / Sulfate, Nitrate as - . .
Anions_300_rev7 Rev 7 Definitive N, and Chloride IC/ Conductivity Curtis & Tompkins N
Alkalinity_rev8 Alkalinity, Rev. 8 Definitive Water / Alkalinity Titration Curtis & Tompkins N
TOC-rev? Total Organic Carbon, Rev. 7 Definitive Water / TOC Combustion-IR Curtis & Tompkins N
Biochemical Oxygen Demand, " Water / BOD Dissolved . .
BOD_rev8 Rev 8 Definitive r Oxygen/pH Meter Curtis & Tompkins N
COD_rev9 ggsn;ical Oxygen Demand, Definitive Water /COD Spectrophotometer | Curtis & Tompkins N
AM20GAX Dissolved Gases, Rev. 0 Definitive Water / DGs GC-TCD Microseeps N
Fe2+_rev0 Farmous Iron by Phenanthraline, Definitive Water / Fe2+ Spectrometer Curtis & Tompkins N
lon Chromatography for Organic o I VFA
1-07_Ver. 1.1 Acids, Rev. 1 Definitive Water S IC UWRL N
ICP Emission Spectrometric " Metal . .
6010_rev9 Method for Trace Metals Rev.9 Definitive etals ICP Curtis & Tompkins N
Compound Specific Isotopic
SOP-AM24 Analysis of Water Samples, Screening Water/ CSIA GC-C-IRMS Microseeps N

Rev. 0

T N & Associates, Inc.
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Project-Specific Sampling and Analysis Plan — Addendum 01

Site Name: IRP Site 17 Administration Area Plume
Site Location: Crows Landing, California

SAP Worksheet #23 -- Analytical SOP References Table (Continued)

!
\

N

Title: Bioremediation Treatability Study

Date: June 30, 2008

. - . g . . izati Modified
Lab SOP Title, Revision Date, Definitive or Matrix and Analytical Instrument %E;g:::it:‘on Pro':cte\}N:?l:'?
Number and / or Number Screening Data Group ng ! ’
Analysis (Y/N)
Determination of Volatile
CAS- VOA-TO15 | Compounds in Ambient Air. Definitive Vapor/VOCS GCMS CAS N
Rev. 15
Determination of Total Volatile
21.7014.01 Hydrocarbons in Air Samples Definitive Vapor /TPFT.GROs and TPH- GC/FID EAS N
EPA TO-3 Gas
VOA-EPA3C Determination of Fixed Gases, Definitive Vapor / Fixed Gases GC CAS N

EPA 3C or ASTM 1946

T N & Associates, Inc.
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Project-Specific Sampling and Analysis Plan — Addendum 01
Site Name: IRP Site 17 Administration Area Plume
Site Location: Crows Landing, California

SAP Worksheet #24 -- Analytical Instrument Calibration Table

SR

N

Title: Bioremediation Treatability Study

Date: June 30, 2008

: . : Person
Calibration Frequency of e Corrective :
Instrument Procedure Calibration Acceptance Criteria Action (CA) Res;g?gi\lble SOP Reference
GCMs ICAL Initially; as needed | SPCCs average RF + 0.050 and %RSD for | Correct the problem | cyrtis & Tompkins | VOC_rev?
RFs for CCCs < 30% and one option below | then repeat initial Chemist CAS-VOA-TO15
1). linear- mean RSD for all analytes calibration CAS Chemist
=/<15% IS
2). linear — least squares regression r =/>
0.995, when RSD >15%
3). non-linear — COD > 0.990(6 points shall
be used for second order, 7 points shall be
used for third
GCMS ICV Every after ICAL All analytes within +£25% of expected value | Correct the problem | cyrtis & Tompkins VOC_rev7
[* within £35% of expected value] then repeat initial Chemist CAS-VOA-TO15
calibration CAS Chemist
GCMS DCC Every 12 hrs. SPCCs average RF > 0.050; and CCCs < | Correct the problem | curis & Tompkins | VOC_rev7
20% difference (when using RFs)or drift then repeat initial Chemist CAS-VOA-TO15
(when using least squares regression or calibration CAS Chemist
non-linear calibration) emis
GC/IC ICAL Initially; as needed 1) RSD for all analytes <20% Correct the problem | curtis & Tompkins Anions_300_rev7
2) linear — least squares regression then repeat initial Chemist TVH BTEX revi13
r>0.995 calibration . = -
3) non-linear — COD > 0.990 (6 points shall UWRL. Chemist THE_rev0
be used for second order, 7 points shall be 1-07_Ver. 1.1
used for third order)
GC/c ICV Every after ICAL All analytes within +15% of expected Correct the problem | cytis & Tompkins | Anions_300_rev7?
value then repeat initial Chemist TVH BTEX revi3
calibration UWRL Chemist THE_rev0
1-07_Ver. 1.1
GC/IC DCC Every 12 hrs All analytes within £15% of expected Correct the problem | curtis & Tompkins Anions_300_rev7
value then repeat initial Chemist TVH BTEX revi3
calibration CAS Chemist THE_rev0
I-07_Ver. 1.1

T N & Associates, Inc.
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Project-Specific Sampling and Analysis Plan — Addendum 01
Site Name: IRP Site 17 Administration Area Plume
Site Location: Crows Landing, California

SAP Worksheet #24 -- Analytical Instrument Calibration Table (Continued)

VAR
)

N

Title: Bioremediation Treatability Study

Date: June 30, 2008

Calibration Frequency of o Corrective Persor]
Instrument . - Acceptance Criteria : Responsible SOP Reference
Procedure Calibration Action (CA)
for CA
SPECTROMETER | ICAL Daily Acceptable ICV Correct the problem | cyrtis & Tompkins Fe2+_rev0
TITRATION th?r; retpeat initial Chemist BOD_rev8
calibration COD_revo
TOC_rev?
Alkalinity_rev8
SPECTROMETER ICV After ICAL All analytes within + 10% of expected Correct the problem Fe2+_rev0
TITRATION value and repeat initial BOD rev8
calibration. Curtis & Tompkins .
Chemist COD_rev9
TOC_rev7
Alkalinity_rev8
SPECTROMETER CcCcv Daily before sample | All analytes within + 10% of expected Repeat calibration Fe2+_rev0
TITRATION analysis, every 10 value and reanalyze all BOD revs
samples and at the samples since last Curtis & Tompkins COD_ VO
end of the analysis successful Chemist e
sequence calibration. TOC_rev7
Alkalinity_rev8
GC-C-IRMS Lab CO2 As necessary CRSD<0.5% Autofocus
calibration (Whenever a new ORSD < 0.5 % Microseeps .
working standard is ° Chemist SOP-AM24
employed)
GC/FID 5-point When CCV fails 25% RSD Determine cause,
re-analyze, re- EAS Chemist 21.T014.01
calibrate
GC 5-point When CCV fails 25% RSD Determine cause,
re-analyze, re- CAS Chemist VOA-EPA3C
calibrate
T N & Associates, Inc. Page 20 of 41
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Project-Specific Sampling and Analysis Plan — Addendum 01
Site Name: IRP Site 17 Administration Area Plume

Site Location: Crows Landing, California

|

N

Title: Bioremediation Treatability Study

SAP Worksheet #25 -- Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table

Date: June 30, 2008

Instrument/ | Maintenance . . Inspection Acceptance . . Responsible
Equipment Activity Testing Activity Activity Frequency Criteria Corrective Action Person SOP Reference
GCMS Parameter Physical check Physical check | Initially; prior Correct Reset if incorrect Curtis & VOC_rev7
Ge Setup to DCC Parameters Tompkins CAS-VOA-TO15
IC : Chemist Anions_300_rev?
CAS Chemist 1-07_ Ver. 1.1
UWRL Chemist
GCMS Tune Check Instrument Conformance | Initially; prior Compliance to | Correct the problem Curtis & VOC_rev7
Performance to instrument to DCC ion abundance | and repeat tune check | Tompkins CAS-VOA-TO15
tuning. criteria Chemist
CAS
icp ICAL Daily ICAL Daily Acceptable Correct the problem Curtis & 6010 revo
ICV then repeat initial Tompkins -
calibration Chemist
ICP ICS/ICSA Instrument Conformance Prior to Within + 20% Terminate analysis, Curtis & 6010_rev9
Performance to interference | sample of expected correct the problem, Tompkins
check analysis value reanalyze ICS, and Chemist
reanalyze all affected
samples
ICP ICB/CCB Instrument Instrument After every No analytes Correct problem then Curtis & 6010_rev9
Performance contamination { calibration detected > 3X | reanalyze calibration Tompl_dns
check verification IDL blank and previous Chemist
. samples.
Spectrometer ICB/CCB Instrument Instrument After every No analytes Correct problem then Curtis & COD_rev9
Performance contamination | calibration detected > 3X | reanalyze calibration Tompkins TOC rev?
check verification IDL blank and previous Chemist Fe2+_rev0
samples.

T N & Associates, Inc.

Page 21 of 41



VRN

.S

Project-Specific Sampling and Analysis Plan — Addendum 01
Site Name: IRP Site 17 Administration Area Plume

Site Location: Crows Landing, California

Title: Bioremediation Treatability Study

Date: June 30, 2008

SAP Worksheet #25 -- Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table (Continued)

Instrument/ | Maintenance . - Inspection Acceptance . . Responsible
Equipment Activity Testing Activity Activity Frequency Criteria Corrective Action Person SOP Reference
GC-C-IRMS Daily Check Linearity Check Linearity Daily 02 & +0.2 Leak Check, Microseeps SOP-AM24
Check Use semi-manual Chemist
tune of extractor plate
voltage
GC-C-IRMS Blank check Check Blank 5% No hits with Run Blanks until clean | Microseeps SOP-AM24
area greater Chemist
than assigned
area PQL
GC-C-IRMS LCS check Check LCS_lo 5% Each standard | Check Integration, Microseeps SOP-AM24
has a del +/- Reprep standard Chemist
0.5 mil of that
assigned
GC-C-IRMS LCS check Check LCS_hi 5% Each standard | Check Integration, Microseeps SOP-AM24
has a del +/- Reprep standard Chemist
0.5 mil of that
assigned
GC-C-IRMS Surrogate Check Surrogate Every analysis | FP standard Check Integration, Microseeps SOP-AM24
analysis Analysis has a del +/- Reprep standard Chemist
0.5 mil of that
' assigned
GC/FID Leak check Analysis of QC N/A When needed | Passes all QC | Fix leak, clean/replace | EAS Chemist 21.T014.01
fittings, clean samples criteria lamp TVH BTEX revi3
PID lamp THE_rev0
GC Leak check Analysis of QC N/A When needed | Passes all QC | Fix leaks, replace CAS Chemist VOA-EPA3C
fittings, samples criteria catalyst(s)
catalysts
T N & Associates, Inc. Page 22 of 41
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Project-Specific Sampling and Analysis Plan — Addendum 01 Title: Bioremediation Treatability Study

Site Name: IRP Site 17 Administration Area Plume Date: June 30, 2008
Site Location: Crows Landing, California

SAP Worksheet #26 -- Sample Handling System

Sample Handling System

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

Sample Collection (Personnel/Organization): Dave Allen, TN&A

Sample Packaging (Personnel/Organization): Dave Allen, TN&A

Coordination of Shipment (Personnel/Organization): Dave Allen, TN&A

Type of Shipment/Carrier: Curtis & Tompkins courier pick-up / FedEx

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization): Laboratory sample custodian

Sample Custody and Storage (Personnel/Organization): Laboratory sample custodian

Sample Preparation (Personnel/Organization): Laboratory analyst

Sample Determinative Analysis (Personnel/Organization): Laboratory analyst

SAMPLE ARCHIVING

Field Sample Storage (No. of days from sample collection): not to exceed method requirements for each analysis

Sample Extract/Digestate Storage (No. of days from extraction/digestion): not to exceed method requirements for each analysis

Biological Sample Storage (No. of days from sample collection): Not applicable

SAMPLE DISPOSAL

Personnel/Organization: Curtis & Tompkins, Microseeps, and URWL

Number of Days from Analysis: 30 days

T N & Associates, Inc. Page 23 of 41
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Project-Specific Sampling and Analysis Plan — Addendum 01
Site Name: IRP Site 17 Administration Area Plume

Site Location: Crows Landing, California

SAP Worksheet #28-A -- Laboratory QC Samples Table for VOCs (Water)

Matrix Water
Analytical Group VOCs
Analytical SW
Method / 50308B/82608 /
SOP Reference VOC_rev?

N

Title: Bioremediation Treatability Study
Date: June 30, 2008

QC Sample

Frequency /

Method / SOP

Corrective Action

Person(s)
Responsible for

Data Quality

Measurement

Number QC Acceptance Limits Corrective Action Indicator (DQI) Performance Criteria
One per Reprep and reanalyze LCS and all . . .
Method Blank preparation No targ:: golfr;pounds samples processed with the no-conforming Curtlscf; e.rxﬁir:tp kins %ﬁgﬁ{gﬁ:ﬂ' No target corl?pounds
batch LCS. atQ
Surrogate Every analytical | % Recovery (Table A-1 Reprep and reanglyze LCS and all . Curtis & Tompkins ; % Recovery (Table A-1
sample in SAP Attachment A) samples processedLVéléI"l the no-conforming Chemist Accuracy/Bias in SAP Attachment A)
One per sample| , Reprep and reanalyze LCS and all . .
; % Recovery (Table A-1 : g . Curtis & Tompkins : % Recovery (Table A-1
LCS pregaatr:r':lon in SAP Attachment A) samples processedLVélér? the no-conforming Chemist Accuracy/Bias in SAP Attachment A)
Project Interferences
designated | % Recovery (Table A-1 : ; - Curtis & Tompkins ~>" | % Recovery (Table A-1
: . D th tive. - ry
MS/MSD samp(l)ecmatnx in SAP Attachment A) IScuss In fhe case harrative Chemist A°°|§‘:ea;’;’igfs in SAP Attachment A)

T N & Associates, Inc.
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Title: Bioremediation Treatability Study
Date: June 30, 2008
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Project-Specific Sampling and Analysis Plan — Addendum 01
Site Name: IRP Site 17 Administration Area Plume
Site Location: Crows Landing, California

SAP Worksheet #28-B -- Laboratory QC Samples Table for TPH-GROs and TPH-DROs (Water)

Matrix Water
Analytical Group TPT};S_%%SOZM
SW 5030B/8015M
Analytical and
Method / 3520C/8015M /
SOP Reference |TVH_BTEX_rev13|
and THE_rev0
Person(s) .
Frequency/ Method / SOP . . . Data Quality Measurement
QC Sample Number QC Acceptance Limits Corrective Action Respor_'ls:ble f_or Indicator (DQI) | Performance Criteria
Corrective Action
Method Blank One per No target compounds Reprep and reanalyze I.‘CS and all Curtis & Tompkins Accuracy/Bias - | No target compounds
preparation samples processed with the no- Chemist Contamination
batch atQL conforming LCS. atQL
S t . Reprep and reanalyze LCS and all ; .
urrogate Every analytical ( % Recovery (Table A-2 samples processed with the no- Curtis & Tompkins Accuracy/Bias | % Recovery (Table A-2
sample in SAP Attachment A) conforming LCS. Chemist in SAP Attachment A)
One per sampie Reprep and reanalyze LCS and all . .
LCS preparation | 7o Recovery (Table A-2 samples processed with the no- Curtlscﬁ To_mtpkms Accuracy/Bias % Recovery (Table A-2
batch in SAP Attachment A) conforming LCS. emis in SAP Attachment A)
Project Interferences
designated | % Recovery (Table A-2 Di - - Curtis & Tompkins >~ |% Recovery (Table A-2
. S n th rative. -
MS/MSD sample matrix | in SAP Attachment A) iscuss In fhe case narrafive Chemist Accuracy/8ias - |'in SAP Attachment A)
QC.

T N & Associates, Inc.
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Project-Specific Sampling and Analysis Plan — Addendum 01
Site Name: IRP Site 17 Administration Area Plume

Site Location: Crows Landing, California

SAP Worksheet #28-C -- Laboratory QC Samples Table for Anions (Water)

e

"

Title: Bioremediation Treatability Study

Date: June 30, 2008

Matrix Water
Sulfate, Nitrate
Analytical Group as N, and
chloride
Analytical EPA 300.0
Method / . :
SOP Reference Anions_300_rev7
Person(s) .
Frequency/ Method / SOP . . . Data Quality Measurement
QC Sample Number QC Acceptance Limits Corrective Action Respopsnble f_or Indicator (DQI) Performance Criteria
Corrective Action
] R d lyze LCS and all ) . .
Method Blank pre;:rgggn No target compounds seg:;?leasnpr;ecaegzgg%vith thznn o? Curtis & To.mpklns Accuracy/Blgs - No target compounds
batch atQL conforming LCS. Chemist Contamination at QL
in th R d reanalyze LCS and all . .
LCS oneinthe | o recovery (Table A-3 in Sprep anc reanayze -l anc a Curtis & Tompkins , % Recovery (Table A-3 in
absence of samples processed with the no : Accuracy/Bias
MS/MSD SAP Attachment A) conforming LCS. Chemist SAP Attachment A)
Project
designated | % Recovery (Table A-3 in Di ; ; Curtis & Tompkins | Interferences - | % Recovery (Table A-3 in
' sC n the case narrative.
MS sampgecmatnx SAP Attachment A) Iseusst arrativ Chemist Accuracy/Bias - SAP Attachment A)
Project Interferences
designated | % Recovery (Table A-3 in . : - Curtis & Tompkins " | % Recovery (Table A-3in
MD . Discuss in th narrative. -
samp(lfcmatnx SAP Attachment A) uss in the case narrat Chemist Ac%::;g/g;as SAP Attachment A)

T N & Assaciates, Inc.
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Project-Specific Sampling and Analysis Plan — Addendum 01
Site Name: IRP Site 17 Administration Area Plume

Site Location: Crows Landing, California

"

SAP Worksheet #28-D -- Laboratory QC Samples Table for Ferrous Iron (Water)

N

Title: Bioremediation Treatability Study

Date: June 30, 2008

Matrix Water
Analytical Group Fe 2+
Analytical SM 3500 FeD
Method / Mod /
SOP Reference Fe2+_rev0
Frequency/ Method / SOP . . Person(s) Responsible Data Quality Measurement
QC Sample Number QC Acceptance Limits Corrective Action for Corrective Action Indicator (DQI) Performance Criteria
One per Reprep and reanalyze LCS and all
Method Blank preparation No target compounds | samples processed with the no- Curtis & Tompkins Chemist| Accuracy/Bias - | NO target compounds
batch atQL conforming LCS. Contamination atQL
One in the .| Reprep and reanalyze LCS and all
LCS absence of % Recovery (Table A-3in| sampies processed with the no- Curtis & Tompkins Chemist % Recovery (Table A-3
MS/MSD SAP AttachmentA) | conforming LCS. Accuracy/Bias | M SAP Attachment A)
Project
LD designated % Recovery (Table A-3in| piscuss in the case narrative. Curtis & Tompkins Cheist Precision % Recovery (Table A-3

sample matrix
QcC.

SAP Attachment A)

in SAP Attachment A)

T N & Associates, Inc.
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Project-Specific Sampling and Analysis Plan — Addendum 01
Site Name: IRP Site 17 Administration Area Plume
Site Location: Crows Landing, California

SAP Worksheet #28-E -- Laboratory QC Samples Table for DGs (Water)

Title: Bioremediation Treatability Study

Date: June 30, 2008

T N & Associates, Inc.

Matrix Water
Analytical Group DGs
Analytical RSK 175/
Method /
SOP Reference AM20GAX
Frequency / Method / SOP . . Person(s) Responsible Data Quality Measurement
QC Sample Number QC Acceptance Limits Corrective Action for Corrective Action Indicator (DQI) Performance Criteria
One per Reprep and reanalyze LCS and all .
Method Blank preparation No target compounds samples processed with the no- Curtis & Tompkins Chemist Accuracy/Bias - No target compounds
batch atQL conforming LCS. Contamination at QL
One per sample . Reprep and reanalyze LCS and all .
LCS preparation | % Recovery (Table A-4in samples processed with the no- Curtis & Tompkins Chemist|  Accuracy/Bias % Recovery (Table A4 in
batch SAP Attachment A) conforming LCS. SAP Attachment A)
Project Interferences
designated | % Recovery (Table A-4 in : in th : i i . " | % Recovery (Table A-4 in
MS/MSD sample matrix SAP Attachment A) Discuss in the case narrative. Curtis & Tompkins Chemist Acc;raqy{Blas - SAP Attachment A)
Qac. recision
Page 28 of 41
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Project-Specific Sampling and Analysis Plan — Addendum 01
Site Name: IRP Site 17 Administration Area Plume

Site Location: Crows Landing, California

SAP Worksheet #28-F -- Laboratory QC Samples Table for VFAs (Water)

VY
'

NN
Title: Bioremediation Treatability Study
Date: June 30, 2008

Matrix Water
Analytical Group VFAs
Analytical EPA 300M /
Method / 1-07_ Ver. 1.1
SOP Reference
Frequency / Method / SOP . . Person(s) Responsible for Data Quality Measurement
QC Sample Number QC Acceptance Limits Corrective Action Corrective Action Indicator (DQI) Performance Criteria
One per Reprep and reanalyze LCS and all .
Method Blank preparation | No targetcompounds | samples processed with the no-conforming| Curtis & Tompkins Chemist Accuracy/Bias - | No target compounds
batch atQL LCS. Contamination atQL
One per sample Reprep and reanalyze LCS and all
LCS - % Recovery (Table A-5 - ; : ; : . % Recovery (Table A-5
arat amples processed with the no~-conforming| Curtis & Tompkins Chemist
P tch | in SAP Attachment ) | S&MPIeS Processeq W1 ihe ing| Gurtis & Tompkdns Chemist | Accuracy/Bias | ) 'sap Attachment A)
Project Interferences
designated |% Recovery (Table A-5 ; ; . . . ) >~ | % Recovery (Table A-5
: th . -
MS/MSD sampcl.;ecmatrlx in SAP Attachment A) Discuss in the case narrative Curtis & Tompkins Chemist Acc;rr:;);/is:]as in SAP Attachment A)

T N & Associates, Inc.
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Project-Specific Sampling and Analysis Plan — Addendum 01
Site Name: IRP Site 17 Administration Area Plume
Site Location: Crows Landing, California

SAP Worksheet #28-G -- Laboratory QC Samples Table for TOC (Water)

Y
i
.

Title: Bioremediation Treatability Study

Date: June 30, 2008

Matrix Water
Analytical Group TOC
Analytical M 5310C /
Method / STOC rev?
SOP Reference -
Frequency / Method / SOP . . Person(s) Responsible Data Quality Measurement
QC Sample Number QC Acceptance Limits Corrective Action for Corrective Action Indicator (DQI) Performance Criteria
One per Reprep and reanalyze LCS and all .
Method Blank preparation No target compounds samples processed with the no- Curtis & Tompkins Chemist Accuracy/Bias - No target compounds
batch atQL conforming LCS Contamination atQL
One in the . Reprep and reanalyze LCS and all .
Lcs absence of | % Recovery (Table A-3in samples processed with the no- Curtis & Tompkins Chemist| ~Accuracy/Bias | % Recovery (Table A-3 in
MS/MSD SAP Attachment A) conforming LCS. SAP Attachment A)
Project
designated | % Recovery (Table A-3in ; ; . ) . . Interferences - | % Recovery (Table A-3 in
MS sampgcmatrix SAP Attachment A) Discuss in the case narrative. Curtis & Tompkins Chemist| 5o\ cacy/Bias - SAP Attachment A)
Project
. . Interferences - :
designated | % Recovery (Table A-3 in . ; ; . . . ; % Recovery (Table A-3 in
MD ! Discuss in the case narrative. -
Sampclfcmatnx SAP Attachment A) ! n v Curtis & Tompkins Chemist Acc;xr?é:i);ligrl]as SAP Attachment A)

T N & Associates, Inc.
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Project-Specific Sampling and Analysis Plan — Addendum 01
Site Name: IRP Site 17 Administration Area Plume
Site Location: Crows Landing, California

SAP Worksheet #28-H -- Laboratory QC Samples Table for Alkalinity (Water)

\._,/

Title: Bioremediation Treatability Study

Date: June 30, 2008

Matrix Water
Analytical Group Alkalinity
Analytical SM 2320B /
Method / s
SOP Reference Alkalinity_rev8
Frequency / Method / SOP . . Person({s) Responsible for Data Quality Measurement
QC Sample Number QC Acceptance Limits Corrective Action Corrective Action Indicator (DQI) Performance Criteria
One per Reprep and reanalyze LCS and all
Method Blank preparation No target compounds | s.mpjes processed with the no-conforming | Curtis & Tompkins Chemist| Accuracy/Bias - No target compounds
batch atQL LCS. Contamination atQL
Onein the . | Reprep and reanalyze L.CS and all )
Lcs absence of % Recovery (Table A-3in| sampfes processed with the no-conforming [ Curtis & Tompkins Chemist % Recovery (Table A-3 in
MS/MSD SAP Attachment A) LCS. Accuracy/Bias SAP Attachment A)
Project
designated % Recovery (Table A-3in| p; : . . . ) % Recovery (Table A-3 in
. ss in the narrative.
MS sample matrix |  SAP Aftachment A) iscuss Inthe case narativ Curtis & Tompkins Chemist| | ¢ onces - SAP Attachment A)
Qc. Accuracy/Bias -
Project .
i : Interferences - |, .
MD designated % Recovery (Table A-3in| piscuss in the case narrative. Curtis & Tompkins Chemist| Accuracy/Bias - % Recovery (Table A-3 in

sample matrix
QcC.

SAP Attachment A)

Precision

SAP Attachment A)
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Project-Specific Sampling and Analysis Plan — Addendum 01
Site Name: IRP Site 17 Administration Area Plume
Site Location: Crows Landing, California

SAP Worksheet #28-I -- Laboratory QC Samples Table for BOD & COD (Water)

e

Title: Bioremediation Treatability Study

Date: June 30, 2008

Matrix Water
Analytical Group ggg
. SM 52108
Analytical SM5220D /
Method / BOD_rev8 and
SOP Reference COD rev
Frequency/ Method / SOP . . Person(s) Responsible for Data Quality Measurement
QC Sample Number QC Acceptance Limits Corrective Action Corrective Action Indicator (DQI) Performance Criteria
One per Reprep and reanalyze LCS and all . :
Method Blank preparation No target compounds | samples processed with the no-conforming Curh%ﬁ To_mtpklns Accuracy/Bias - No target compounds
batch atQL LCS. emis Contamination atQL
Oneinth R Il . .
LCS ne in the % Recovery (Table A-3in| corrob and reanalyze LCS and a : Curtis & Tompkins % Recovery (Table A-3 in
absence of samples processed with the no-conforming Chemist
MS/MSD SAP Attachment A) LCS. emis Accuracy/Bias SAP Attachment A)
Project
designated % Recovery (Table A-3in| ; ; Curtis & Tompkins % Recovery (Table A-3 in
. Discuss in the narrative. y
MS sample matrix SAP Attachment A) IScliSs In the case narrat Chemist Interferences - SAP Attachment A)
QC. Accuracy/Bias -
Project Interferences
designated % Recovery (Table A-3in| ; ; Curtis & Tompkins ~>" 1% Recovery (Table A-3 in
MD . ry Discuss in the case narrative. . ry
sample matrix SAP Attachment A) ! st ¢ ' Chemist Accgjrr:;);/igrl]as SAP Attachment A)

QcC.

T N & Associates, Inc.
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Project-Specific Sampling and Analysis Plan — Addendum 01
Site Name: IRP Site 17 Administration Area Plume
Site Location: Crows Landing, California

SAP Worksheet #28-] -- Laboratory QC Samples Table for Dissolved Manganese (Water)

Title: Bioremediation Treatability Study
Date: June 30, 2008

VAR
h
|

N

Matrix Water
Analytical Group| Dissolved Mn
Analytical SW 3010A/
Method / 6010B /
SOP Reference 6010_rev9
Person(s) .
Frequency / Method / SOP . : . Data Quality Measurement
QC Sample Number QC Acceptance Limits Corrective Action Ci??g&?:ébll\itfi%:\ Indicator (DQI) | Performance Criteria
R and | blank and all - . .
Method Blank One pert. No target compounds s:rzrp?gs procr:zig:g Z\;ﬁth ?r?e n:n_a Curtis & Tompkins Accuracy/Bias - | No target compounds
preparation atQL g Chemist Contamination atQL
batch conforming blank.
One in the . | Reprep and reanalyze LCS and all . .
LCS absence of % Recovery (Table A-3in| ¢gmples processed with the non- Curtis & Tompkins Accuracy/Bias | %o Recovery (Table A-3
MS/MSD SAP AttachmentA) | conforming LCS. Chemist in SAP Attachment A)
Project Interferences
designated % Recovery (Table A-3in| . . . Curtis & Tompkins >~ |% Recovery (Table A-3
MSMSD | sample matrix | SAP AttachmentA) | DiScussin the case narrative. Chemist Accuracy/Bias - | SAP Attachment A)
Qc. Precision
Per sample 1.5 dilution must agree . ) 1.5 dilution must agree
Dilution Test | preparation within + 10% of the | Perform post digestion spike addition| Curtis & Tompkins | =z a0 /Biag) | within + 10% of the
batch. original determination Chemist original determination
s 1080 . . Interferences - Recovery within 75-
Analytical Spike | When MS/MSD Recg:gxry :éttre“(;‘ \Zaslu1e25 %| Discuss in the case narrative. Curtis & Tompkins Accuracy/Bias - 125% of expected
failed p Chemist I value
al Precision

T N & Associates, Inc.
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Project-Specific Sampling and Analysis Plan — Addendum 01 Title: Bioremediation Treatability Study

Site Name: IRP Site 17 Administration Area Plume Date: June 30, 2008
Site Location: Crows Landing, California

SAP Worksheet #28-K -- Laboratory QC Samples Table for VOCs (Vapor)

Matrix Vapor
Analytical Group VOCs
Analytical TO-15/
Method / X R
SOP Reference CAS-VOA-TO15
Person(s) .
Frequency / Method / SOP . . - Data Quality Measurement
QC Sample Number QC Acceptance Limits Corrective Action c%?fggi‘vs;bll\itfi%rn Indicator (DQI) | Performance Criteria
Method Blank One per No target compounds Reprep and reanalyze .LCS and all Curtis & Tompkins Accuracy/Bias - | No target compounds
preparation samples processed with the no- Chemist c inati
batch atQL conforming LCS. emis! ontamination atQL
S t : . Reprep and reanalyze LCS and all . .
urrogate Every analytical |% Recovery (Table A-6 in samples processed with the no- Curtis & Tompkins Accuracy/Bias | Recovery (Table A-6
sample SAP Attachment A) conforming LCS. Chemist in SAP Attachment A)
LCS On?:earrzzg‘r?'e % Recovery (Table A-6 in Rse:r;epleasndrgizgzgf\}uli-tg?hznr? o?" Curtis & Tompkins . % Recovery (Table A-6
P tF))atch SAP Attachment A) p cgnforming LCS Chemist Accuracy/Bias in SAP Attachment A)
Project
designated . 200 : : - Curtis & Tompkins . 4 ano
LD sample matrix RPD: + 30% Discuss in the case narrative. Chemist Precision RPD: + 30%
QcC.
T N & Associates, Inc. Page 34 of 41
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Title: Bioremediation Treatability Study
Date: June 30, 2008

N

Project-Specific Sampling and Analysis Plan — Addendum 01
Site Name: IRP Site 17 Administration Area Plume
Site Location: Crows Landing, California

SAP Worksheet #28-L -- Laboratory QC Samples Table for TPH-GROs and TPH-DROs (Vapor)

Matrix Vapor
. PH-GROs and
Analytical Group T THPS-DRSOzn
Analytical TO-14/TO-3/
Method / 21.T014.01
SOP Reference
Frequency / Method / SOP . . Person(s) Responsible for| Data Quality Measurement
QC Sample Number QC Acceptance Limits Corrective Action Corrective Action Indicator (DQI) | Performance Criteria
1) If samples are ND no further action, .
One per No target compounds o . Accuracy/Bias - | No target compounds
Method Blank analytical batch atQL 2) Re-analyze, if fail, reanalyze affected GC Chemist Contamination atQL
samples
o 1) If recovery high and sample is ND no % R (Table A-7
One per % Recovery (Table A-7 {  further action, 2)If recovery low ; i o Recovery { lable A-
LCS analytical batch | in SAP Attachment A) reanalyze, if fail again re-analyze GC Chemist Accuracy/Bias in SAP Attachment A)
affected samples

T N & Associates, Inc.
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Project-Specific Sampling and Analysis Plan — Addendum 01
Site Name: IRP Site 17 Administration Area Plume
Site Location: Crows Landing, California

SAP Worksheet #28-M -- Laboratory QC Samples Table for Fixed Gases (Vapor)

7N,

|
N’

Title: Bioremediation Treatability Study

Date: June 30, 2008

Matrix Vapor

Analytical Group| Fixed Gases

Analytical ASTM 1946 /

Method / )
SOP Reference VOA-EPASC

Person(s) .
Frequency / Method / SOP . . . Data Quality Measurement
QC Sample Number QC Acceptance Limits Corrective Action C'i“;fg;'i‘:;‘;'&tfi%; Indicator (DQI) | Performance Criteria

Method Blank

One per analytical
batch

No target compounds
atQL

1) If samples are ND no further action,
2) Re-analyze, if fail, reanalyze affected
samples

GC Chemist

Accuracy/Bias -
Contamination

No target compounds
atQL

LCS

One per analytical
batch

% Recovery (Table A-8 in
SAP Attachment A)

1) If recovery high and sample is ND no
further action, 2)If recovery low
reanalyze, if fail again re-analyze
affected samples

GC Chemist

Accuracy/Bias

% Recovery (Table A-8
in SAP Attachment A)

T N & Associates, Inc.
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Project-Specific Sampling and Analysis Plan — Addendum 01

Site Name: IRP Site 17 Administration Area Plume
Site Location: Crows Landing, California

SAP Worksheet #30 -- Analytical Services Table

NS

Title: Bioremediation Treatability Study
Date: June 30, 2008

Backup Laboratory /
. . Data Package Laboratory / Organization Organization
. Analytical Sample Locations/ID Analytical Turnaround Time | (name and address, contact person (name and address, contact
Matrix Group Number Method (working days) and telephone number) person and telephone number)
) . . Calscience Environmental
ICur‘us & Tompklns Lgboratones, Laboratories, Inc.
nc. (Curtis & Tompkins) .
2323 5th St (Calscience)
Water VOCs SW 5030B/8260B 15 B ’ 7440 Lincoln Way
erkeley, CA 94710
! Garden Grove, CA 92841
UST Cluster 1 Contact: John Goyette Contact: Kim Banks
- MW12(MS), CL1-MW-19(S), - - -
Water Sulfate, chloride CL1-MW-20(MS), CL1-MW- EPA 300.0 15 Curtis & Tompkins (as above) Calscience (as above)
Water Nitrate as N 21(S), CL1-MW-22(MS), EPA 300.0 15 Curtis & Tompkins (as above) Calscience (as above)
Water Ferrous Iron UST Site 117 hslllxl d3500 FeD 15 Curtis & Tompkins (as above) Calscience (as above)
117-MW-17(8), 117-MW- - - -
Water BOD 03(MS), 117-MW-10(S), SM 52108 15 Curtis & Tompkins (as above) Calscience (as above)
Water cob 17-MW-11(MS), 117-MW- | M 5220D 15 Curtis & Tompkins (as above) Calscience (as above)
- 15(MS), 117-MW-16(S) - -
Water Dissolved Gasses RSK 175 15 Microseeps Calscience (as above)
IRP Site 17 Utah Water Research Laboratory
17-MP-02C , 17-MP-02D, Utah State University
. . 17-MP-06C, 17-MP-06D, 8200 O!d Main Hill .
Water Volatile Fatty Acids 17-MW-43(MS), and EPA 300M 15 Logan, Utah 84322 Calscience (as above)
17-IW-01(MD) Contact: Ryan Dupont, PhD
(435) 797-3227
Water '(I’:c;tretl)locr)]rganlc SM 5310C 15 Curtis & Tompkins (as above) Calscience (as above)
Water Alkalinity SM 2320B 15 Curtis & Tompkins (as above) Calscience (as above)
Water TPH-GROs UST Cluster 1 SW 5030B/8015 15 Curtis & Tompkins (as above) Calscience (as above)
CL1-MW12(S), CL1-
MW12(MS), CL1-MW-19(S),
CL1-MW-20(MS), CL1-MW-
21(8), CL1-MW-22(MS),
Water TPH-DROs UST Site 117 SW 3520C/8015 15 Curtis & Tompkins (as above) Calscience (as above)
117-MW-17(S), 117-MW-
03(MS), 117-MW-10(S),
117-MW-11(MS), 117-MW-
15(MS), 117-MW-16(S)

T N & Associates, Inc.

Page 37 of 41




s

‘\. ./

Project-Specific Sampling and Analysis Plan — Addendum 01
Site Name: IRP Site 17 Administration Area Plume

Site Location: Crows Landing, California

SAP Worksheet #30 -- Analytical Services Table (Continued)

N

Title: Bioremediation Treatability Study

Date: June 30, 2008

Backup Laboratory /
Lab /O ¢ Organization
_ ] . Data Package aboratory / Organization (name and address, contact
Analytical Sample Locations/ID Analytical Turnaround Time (name and address, contact person person and telephone
Matrix Group Number Method (working days) and telephone number) number)
UST Cluster 1
CL1-MW12(S), CL1-
MW12(MS), CL1-MW21(S),
and CL1-MW22(MS)
. Microseeps, Inc. . .
Water CSIA ?ETS\',L‘Z‘J(Z) and 117- CSIA 21 Prtsburn PA 15205 if‘slci:]:v:r:l;blliémcroseeps
MW-16(S), 117-MW-03(MS) Contactg Ijebbie Hallo laboratory to' perform
and 117-MW-11(MS) (412) 826-5245 CSIA analysis)
IRP Site 17
17-MP-06C, 17-MP-06D,
17-MW-43(MS), and 17-IW-
01(MD)
Columbia Analytical Services, Inc.
(CAS)
Vapor VOCs UST Cluster 1 TO-15 15 2655 Park Center Drive, Ste. A Calscience (as above)
Influent, intermediate, and Simi Valley, California 93065
effluent, CL1-SV-01A, _(805) 526-7161
CL1-SV-01B, CL1-SV-01C, Curtis & Tompkins (as above) /
CL1-SV-02A, CL1-SV-02B, Environmental Analytical
TPH-GROs and CL1-8V-02C, CL1-SV-03A, Services, Inc. (EAS)
Vapor TPH-DROs n CL1-8V-03B, and TO-3/TO-14 15 173 Cross Street Calscience (as above)
CL1-SV-03C San Luis Obispo, CA 93401
Contact: Steven Hoyt
(805) 781-3585
UST Cluster 1
CL1-SV-01A, CL1-8V-01B,
. CL1-SV-01C, CL1-SV-02A, Curtis & Tompkins (as above) / .
Vapor Fixed Gases CL1-SV-02B, CL1-8V-02C, ASTM D-1946 15 CAS (as above) Calscience (as above)
CL1-SV-03A, CL1-SV-03B,
and CL1-SV-03C

T N & Associates, Inc.

Page 38 of 41



N

AR
/

N

N/ NS
Project-Specific Sampling and Analysis Plan — Addendum 01 Title: Bioremediation Treatability Study
Site Name: IRP Site 17 Administration Area Plume Date: June 30, 2008
Site Location: Crows Landing, California
SAP Worksheet #31 -- Planned Project Assessments Table
Person(s)
Person(s) Person(s) Responsible Responsible for Person(s)
Internal | Organization Responsnb_le for for Resbonding to Identifying .and Respor.\snlzfle for
Assessment Frequenc or Performin Performing P Ing Implementing Monitoring
Type y 9 Assessment Assessment Findings | corrective Actions | Effectiveness of CA
External | Assessment . - (title and organizational ) o
(title and organizational afiiation) (CA) (title and organizational
affiliation) (title and organizational affiliation)
affiliation)
Field Sampling 1/atsampling | Internal TN&A Ewelina Mutkowska, Dave Allen, Dave Allen, Field Team | Ewelina Mutkowska,
Technical startup Project QC Officer, Field Team Leader, TN&A Leader, TN&A TN&A
Systems Audit TN&A
Off-site During NFESC | External NFESC NFESC Laboratory Teresa Morrison, Lab QA Teresa Morrison, Lab Pati Moreno, NFESC
Laboratory assessment or Evaluator Manager, Curtis & QA Manager, Curtis & QA POC
Technical renewal of Tompkins Tompkins
Systems Audit NFESC Ryan Dupont, PhD, Lab QA | Ryan Dupont, PhD, Lab
certification Manager, UWRL and QA Manager, UWRL
Patrick McLoughlin, PhD, and
Lab QA Manager, Patrick McLoughlin,
Microseeps PhD, Lab QA Manager,
Microseeps
Off-site Every 2 years External CADHS CA DHS Laboratory Teresa Morrison, Lab QA Teresa Morrison, Lab CA DHS Laboratory
Laboratory Evaluator Manager, Curtis & QA Manager, Curtis & Evaluator
Technical Tompkins Tompkins
Systems Audit Ryan Dupont, PhD, Lab QA | Ryan Dupont, PhD, Lab
Manager, UWRL and QA Manager, UWRL
Patrick McLoughlin, PhD, and
Lab QA Manager, Patrick McLoughlin,
Microseeps PhD, Lab QA Manager,
Microseeps
Notes:
CA DHS - California Department of Health Services
NFESC - Naval Facilities Engineering Service Center
T N & Associates, Inc. Page 39 of 41
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Project-Specific Sampling and Analysis Plan — Addendum 01
Site Name: IRP Site 17 Administration Area Plume
Site Location: Crows Landing, California

SAP Worksheet #32 -- Assessment Findings and Corrective Action Responses

VN

Title: Bioremediation Treatability Study

Date: June 30, 2008

- oge Nature of - -
Nature of Individual(s) Notified . Corrective Individual(s) Receiving )
Assessment Type Deficiencies of Findings T|me_fr ame of Action Response Corrective Action Timeframe for
Documentation (name, title, organization) Notification Documentation Rgsponsg . Response
(name, title, organization)
Field Sampling Technical Written Audit Tom Mulder, Project 24 hours after audit | Letter Dave Allen 24 hours after
Systems Audit Report Manager, TN&A Field Team, Leader, TN&A notification
John Fleissner, Program
QC Manager
Off-site Laboratory Per NFESC NFESC Laboratory Per NFESC Letter Teresa Morrison, Lab QA 30 days
Technical Systems Audit - Evaluator Manager, Curtis & Tompkins,
NFESC Ryan Dupont, Lab QA
Manager, UWRL and
Patrick McLoughlin, Lab QA
Manager, Microseeps
Off-site Laboratory Per CA DHS CA DHS Laboratory Per CA DHS Letter Teresa Morrison. Lab QA 30 days
Technical Systems Audit — Evaluator Manager, Curtis & Tompkins,
CADHS Ryan Dupont, Lab QA
Manager, UWRL and
Patrick McLoughlin, Lab QA
Manager, Microseeps
Laboratory Data Review Data Validation Teresa Morrison, Lab QA 15 days after Report Ewelina Mutkowska, QC 48 hours after

Report

Manager, Curtis &
Tompkins,

Ryan Dupont, Lab QA
Manager, UWRL and
Patrick McLoughlin, Lab
QA Manager, Microseeps

submittal of data for
validation

Officer

Tom Mulder, Project Manager,
TN&A

notification

T N & Associates, Inc.
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Project-Specific Sampling and Analysis Plan — Addendum 01
Site Name: IRP Site 17 Administration Area Plume
Site Location: Crows Landing, California

SAP Worksheet #33 -- QA Management Reports Table

Title: Bioremediation Treatability Study
Date: June 30, 2008

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)

Field Sampling Technical
Systems Audit Report

1/ at sampling startup

To be determined when
field schedule is finalized

Ewelina Mutkowska, Project
QC Officer

Derek Robinson, RPM, BRAC,
Tom Mulder, Project Manager, TN&A, and
Dave Allen, Field Team Leader, TN&A

Off-site Laboratory Technical

During NFESC assessment or

To be determined by

NFESC Laboratory Evaluator

Pati Moreno, NFESC POC, NFESC

Systems Audit Report renewal of NFESC certification NFESC Teresa Morrison, Lab QA Manager, Curtis & Tompkins,
Ryan Dupont, Lab QA Manager, UNRL and
Patrick McLoughlin, Lab QA Manager, Microseeps
Off-site Laboratory Technical | During CA DHS certification or | To be determined by CA | CA DHS Laboratory Evaluator | CA DHS representative,
Systems Audit Report renewal of CA DHS DHS

certification

Teresa Morrison, Lab QA Manager, Curtis & Tompkins,
Ryan Dupont, Lab QA Manager, UWRL and
Patrick McLoughlin, Lab QA Manager, Microseeps

Final Project Report

1/ After all field activities are
completed

To be determined when
field schedule is finalized

Tom Mulder, Project Manager,
TN&A

Derek Robinson, RPM, BRAC
Gary Munekawa, ROICC, BRAC
David Smith, ROICC, BRAC

Notes:

CA DHS - California Department of Health Services
NFESC - Naval Facilities Engineering Service Center

T N & Associates, Inc. Page 41 of 41



	FINAL ADDENDUM 01 TO FINAL SAMPLING AND ANALYSIS PLAN (FIELD SAMPLING PLAN AND QUALITY ASSURANCE PROJECT PLAN), BIOREMEDIATION TREATABILITY STUDY, ADMINISTRATION AREA PLUME����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	ABBREVIATIONS AND ACRONYMS����������������������������������������������������������������������������������������������
	SAP WORKSHEETS����������������������������������������������������������
	SAP WORKSHEET #1 -- TITLE AND APPROVAL PAGE�������������������������������������������������������������������������������������������������������������������������������������������������
	SAP WORKSHEET #4 -- PROJECT PERSONNEL SIGN-OFF SHEET����������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	SAP WORKSHEET #6 -- COMMUNICATION PATHWAYS����������������������������������������������������������������������������������������������������������������������������������������������
	SAP WORKSHEET #7 -- PERSONNEL RESPONSIBILITIES AND QUALIFICATIONS TABLE�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	SAP WORKSHEET #15-D -- REFERENCE LIMITS AND EVALUATION TABLE FOR DGs

	SAP WORKSHEET #15-E -- REFERENCE LIMITS AND EVALUATION TABLE FOR VFAs

	SAP WORKSHEET #19 -- ANALYTICAL SOP REQUIREMENTS TABLE����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	SAP WORKSHEET #23 -- ANALYTICAL SOP REFERENCES TABLE����������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	SAP WORKSHEET #24 -- ANALYTICAL INSTRUMENT CALIBRATION TABLE����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	SAP WORKSHEET #25 -- ANALYTICAL INSTRUMENT AND EQUIPMENT MAINTENANCE, TESTING, AND INSPECTION TABLE�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	SAP WORKSHEET #26 -- SAMPLE HANDLING SYSTEM�������������������������������������������������������������������������������������������������������������������������������������������������
	SAP WORKSHEET #28-A -- LABORATORY QC SAMPLES TABLE FOR VOCs (WATER)

	SAP WORKSHEET #28-B -- LABORATORY QC SAMPLES TABLE FOR TPH-GROs AND TPH-DROs (WATER)

	SAP WORKSHEET #28-C -- LABORATORY QC SAMPLES TABLE FOR ANIONS (WATER)�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	SAP WORKSHEET #28-D -- LABORATORY QC SAMPLES TABLE FOR FERROUS IRON (WATER)�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	SAP WORKSHEET #28-E -- LABORATORY QC SAMPLES TABLE FOR DGs (WATER)

	SAP WORKSHEET #28-F -- LABORATORY QC SAMPLES TABLE FOR VFAs (WATER)

	SAP WORKSHEET #28-G -- LABORATORY QC SAMPLES TABLE FOR TOC (WATER)����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	SAP WORKSHEET #28-H -- LABORATORY QC SAMPLES TABLE FOR ALKALINITY (WATER)�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	SAP WORKSHEET #28-I -- LABORATORY QC SAMPLES TABLE FOR BOD & COD (WATER)����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	SAP WORKSHEET #28-J -- LABORATORY QC SAMPLES TABLE FOR DISSOLVED MANGANESE (WATER)����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	SAP WORKSHEET #28-K -- LABORATORY QC SAMPLES TABLE FOR VOCs (VAPOR)

	SAP WORKSHEET #28-L -- LABORATORY QC SAMPLES TABLE FOR TPH-GROs AND TPH-DROs (VAPOR)

	SAP WORKSHEET #28-M -- LABORATORY QC SAMPLES TABLE FOR FIXED GASES (VAPOR)����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	SAP WORKSHEET #30 -- ANALYTICAL SERVICES TABLE����������������������������������������������������������������������������������������������������������������������������������������������������������
	SAP WORKSHEET #31 -- PLANNED PROJECT ASSESSMENTS TABLE����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	SAP WORKSHEET #32 -- ASSESSMENT FINDINGS AND CORRECTIVE ACTION RESPONSES����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	SAP WORKSHEET #33 -- QA MANAGEMENT REPORTS TABLE����������������������������������������������������������������������������������������������������������������������������������������������������������������

