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(1)

Response to FDEP Comments on the
Draft Revision 2 — Tier Il Sampling and Analysis Plan
Bioremediation Pilot Study
Operable Unit 3, Building 780
NAS Jacksonville, Jacksonville, Florida
Report dated July 2014, Comments dated July 14, 2015

Pg. 7 of 48, SAP Worksheet #5 — Please correct the Project Organizational Charts to reflect
Aaron Cohen as the FDEP RPM.

Response: SIES has changed the FDEP RPM from Jennifer Conklin to Aaron Cohen on
Worksheet #5.

Pg. 2 of 48, Review Signatures — Please correct the Approval signature to reflect Aaron Cohen as
the FDEP RPM.

Response: SIES has changed the FDEP RPM signature from Jennifer Conklin to Aaron
Cohen.

Pg. 24 of 48, SAP Worksheet #21, Third row, Third box — Please correct the Originating
Organization of the Sampling SAP to read FDEP.

Response: SIES has corrected the Originating Organization of the Sampling SAP to read
FDEP.



Florida Department of Rk oot

Environmental Protection
Carlos Lopez-Cantera

Bob Martinez Center Lt. Governor

2600 Blair Stone Road

Tallahassee, Florida 32399-2400 Jonathan P. Steverson
Interim Secretary

July 14, 2015

Ms. Adrienne Wilson

Code OPDE3/AW

Department of the Navy

Naval Facilities Southeast

Attn: AJAX Street, Building 135N
P.O. Box 30A

Jacksonville, FL. 32212-0030

Re: Draft Revision 2 Tier II Sampling and Analysis Plan (Field Sampling Plan and
Quality Assurance Project Plan), Bioremediation Pilot Study, Operable Unit 3
Building 780, Naval Air Station Jacksonville, Jacksonville, Florida

Dear Ms. Wilson:

The Department has reviewed the Draft Revision 2 Tier II Sampling and Analysis Plan
(Field Sampling Plan and Quality Assurance Project Plan), Bioremediation Pilot Study,
dated December 2014, (received January 5, 2015), prepared and submitted by
Solutions-IES, Inc., under Contract Number N69450-11-D-0100-0030. Please address

the following comments:

1. Pg.7 of 48, SAP Worksheet #5 - Please correct the Project Organizational
Charts to reflect Aaron Cohen as the FDEP RPM.

2. Pg. 2 of 48, Review Signatures - Please correct the Approval Signature to
reflect Aaron Cohen as the FDEP RPM.

3. Pg. 24 of 48, SAP Worksheet #21, Third row, Third box - Please correct the
Originating Organization of Sampling SOP to read FDEP.

Once these corrections have been made, please submit the document as final to the
Department for signature.

DOD_7_3513
www.dep.state.fl.us


http://www.dep.state.fl.us/

Ms. Adrienne Wilson

Tier II Sampling and Analysis Plan
OU 3 Building 780

July 14, 2015

Page 2 of 2

If you have any questions regarding this letter, please contact me at (850) 245-8935.

Sincerely,

Aaron B. Cohen

Remedial Project Manager

Department of Defense and Brownfields Partnerships
Bureau of Waste Cleanup

oy
KAW |

CC:  Pete Dao, EPA Region IV, Atlanta
Tim Curtin, NAS Jacksonville
Mike Singletary, NAFACSE
Mark Peterson, TtNUS
Amy Twitty, CH2M Hill
Todd Haverkost, Resolutions
Jody Overmyer, Solutions-IES

www.dep.state.fl.us



U. S. ENVIRONMENTAL PROTECTION AGENCY
REGION 4
61 Forsyth Street, SW
Atlanta, Georgia 30303

Official Correspondence - This electronic message is being sent in lieu of regular mail

April 22,2015
4WD-FFB

Ms. Adrienne Wilson

Code OPDE3/AW

DEPARTMENT OF THE NAVY
NAVAL FACILITIES SOUTHEAST
ATTN: AJAX STREET, BLDG 135N
P.O. BOX 30A

JACKSONVILLE, FL 32212-0030

Dear Ms. Wilson;

The U.S. Environmental Protection Agency has reviewed the Draft Rev 2, 2014 Tier I Sampling and
Analysis Plan for Operable Unit 3 Building 780. Although there are several worksheets missing from the
plan, the content is either located in another workshect or is not significant enough to warrant disapproval
of the pilot study (field and lab equipment calibration, testing, and maintenancc) since the data will not be
used for risk assessment. EPA is approving the document as final.

If you have any questions regarding this letter, I can be reached at (404) 562-8508 or at
dao.pcter@epa.gov.

Sincerely,
Digitally signed by Daa, Peter
Dao, Peter s
Date: 2015.04.22 13:19:00 -0400"
Peter Dao
Remedial Project Manager

ce: Mr. Tim Curtin, NAS Jacksonville
Ms. Jennifer Conklin, FDEP



Reviewer: Judy Solomon

Document: Tier Il SAP Bioremediation Pilot Study, OU 3, Bldg 780, NAS Jacksonville, FL; NIRIS 2245
Date: 19-Sep-14

NAVFAC LANT Chemist
UFP-SAP Review

Ratin
Comment Worksheet and/or atng Statement or
. (High or Comment Response to Comments
Number Section Issue
Low)
1 Worksheet #15 H LODs What arg the laboratory LODs? These should be listed |The laboratory LODs have been added to Worksheet
along with the LOQs. #15.
The following sentence has been added to the
2 Worksheet #37 H completeness goal |What is the completeness goal for this project? WS#3T section qn completeness: The completeness
goal for the project will be to sample 100% of the
sample matrix."
Although the validation steps are identified, there are
steps that are missing d(?cumentatlon procedures. Fol The following sentence has been added to Ws#36
example, how/where wil the PM document "The laboratory will report any deviations in the case
3 Worksheet #36 H documentation |deviations from the MPC? Wil the deviations get ) v portany !
. " narrative/conformance summary section of the data
documented using a checklist, report, etc? Please ackage.”
provide the documentation procedures for the P ge.
validation stens
Note:

High Rating - Requires comment to be addressed prior to Government Chemist signature.

Low Rating - RPM may use their discretion. The change is advised but not required for the SAP to be signed by
Government Chemist.

Response to Chemist Comments.xIsx




Project-SpecHlc SAP
Site Nema/Project Name: OLU-3 Building 780
Slte Location: NAS Jacksonville, Jacksonville, Florida

Review Signatures

MEGR DIICNE, .3,
Project Manager
Solutions-IES, Inc.

Solutions-1ES, Inc,

Approval Signatures

Adrienne Wilson
Restoration Project Manager
NAVFAC SE

—_— —

A
Remedial Project Manager
FDEP Division of Waste Management

Digitally signed by Dao,

D a 0 Peter
Y DN cn=Dao, Peter,
email=Dao.Peter@epa.gov
P et e r Date: 2015.08.04 06:39:45
- -04'00'
Peter Dao

Remedial Project Manager
USEPA Region IV
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Title: Biaremsdiation Pilot Study SAP

Revision Number: 02

Data; July 2015
Jody Overifyer, P.E.

Senior Project Manager
Solutions-IES, Inc.

CURTIN.TIMOTH
Y.L1007911811 Soaimiiv i om an
Tim Curtin

Installation Restoration Program Manager
NAS Jacksonville

See Attached
Judy Solomon
Navy Chemist
NAVFAC Atlantic




Project-Specific SAP
Site Name/Project Name: OU-3 Building 780
Site Location: NAS Jacksonville, Jacksonville, Florida

Review Sighatures

DRAFT REV2

Nick Shore, P.G.
Project Manager
Solutions-IES, Inc.

DRAFT REV2

M. Tony Lieberman
Quality Assurance Manager
Solutions-IES, Inc.

Approval Signatures

DRAFT REV2

Adrienne Wilson
Restoration Project Manager
NAVFAC SE

DRAFT REV?2

Jennifer Conklin
Remedial Project Manager
FDEP Division of Waste Management

DRAFT REV2

Peter Dao
Remedial Project Manager
USEPA Region IV

Page 2 of 48

Title: Bioremediation Pilot Study SAP
Revision Number: 01
Date: December 2014

DRAFT REV2

Jody Overmyer, P.E.
Senior Project Manager
Solutions-IES, Inc.

DRAFT REV2

Tim Curtin

Installation Restoration Program Manager
NAS Jacksonville

Digitally signed by

SO LO MO N J U D |T SOLOMON.JUDITH.A.1461885000

DN: c=US, 0=U.S. Government,
=DoD, ou=PKI, ou=USN,
H.A.1 461 885000 S::S(;)LOIC\’/I%NJU;IUTH.A.MM885000

Date: 2014.12.09 15:20:25 -05'00'

Judy Solomon
Navy Chemist
NAVFAC Atlantic



Project-Specific SAP Title: Bioremediation Pilot Study SAP
Site Name/Project Name: OU-3 Building 780 Revision Number: 02
Site Location: NAS Jacksonville, Jacksonville, Florida Date: July 2015

EXECUTIVE SUMMARY

This Sampling and Analysis Plan (SAP) has been prepared to guide field sampling for a
bioremediation pilot study at Operable Unit 3 (OU-3) Building 780 at Naval Air Station (NAS)
Jacksonville in Jacksonville, Florida (Figure 1). The SAP was prepared under Contract Number
N69450-11-D-0100 Order Number 0030. Site description, nature of contamination, and project
objectives are summarized below:

OU-3 is located south of the east-west runway on the eastern edge of the installation. Building
780 is located at the north end of OU-3 between Building 101S and 101N. Building 780, as well
as the entirety of OU-3, is located on Fleet Readiness Center Southeast (FRCSE) property.

Building 780 was reportedly a paint stripping facility until 1992 when it was converted into a
"closed-loop" solvent recycling facility. Remedial activities began in 1998 at the site with an
interim remedial action (IRA) which consisted of the installation of a soil vapor extraction (SVE)
system to remove volatile organic compound (VOC) laden air from the subsurface and a
groundwater pump and treat system (GWT). The IRA was designed to reduce contaminant
concentrations in hot spots or source areas.

The GWT/SVE system was operated and maintained by CH2M HILL Constructors, Inc. (CCl)
from April 2000 until it was shut down on January 28, 2005. Naval Facilities Engineering
Command Southeast (NAVFAC SE) (known then as NAVFAC EFD SOUTH) evaluated the
GWT and SVE systems under their optimization program and the preliminary recommendations
of the optimization review were to discontinue the system operations and reassess the site.
Approximately 4,455 pounds of VOCs were removed during the operating life of the SVE
system. The system was dismantled and officially decommissioned by CCI in July 2008.

The Environmental Security Technology Certification Program (ESTCP) funded a mass flux
study that was conducted from January to September 2011. The study concluded that natural
attenuation (NA) (reductive dechlorination) is occurring in groundwater at Building 780. Studies
performed at Building 780 source area support mass discharge and back diffusion conclusions
related to the NA capacity of the aquifer. Most of the contaminant mass in Building 780 source
area is stored in low permeability soil layers and slow back diffusion from these layers limits
contaminant flux and plume migration.

A Draft Remedial Investigation (RI) Addendum for OU-3 was completed in 2013, which included
an updated conceptual site model for the Building 780 area (Tetra Tech [Tt], 2013). Primary
contaminants of concern (COCs) in groundwater include chlorinated ethenes (trichloroethene
[TCE], dichlorothene [DCE], vinyl chloride [VC]) and chlorinated ethanes (1,1, 1-trichloroethane
[TCA]).
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Project-Specific SAP Title: Bioremediation Pilot Study SAP

Site Name/Project Name: OU-3 Building 780 Revision Number: 02
Site Location: NAS Jacksonville, Jacksonville, Florida Date: July 2015
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Project-Specific SAP Title: Bioremediation Pilot Study SAP

Site Name/Project Name: OU-3 Building 780 Revision Number: 02
Site Location: NAS Jacksonville, Jacksonville, Florida Date: July 2015
Acronyms

APP Accident Prevention Plan

BGS Below Ground Surface

CA Corrective Action

CClI CH2M HILL Constructors, Inc

Cccv Continuing Calibration Verification

cocC Contaminant of Concern

DCA Dichloroethane

DCE Dichloroethene

cis-DCE cis-1,2-Dichloroethene

DO Dissolved Oxygen

DoD Department of Defense

DPT Direct Push Technology

EPA Environmental Protection Agency

ESTCP Environmental Security Technology Certification Program
ET Environmental Technician

EVO Emulsified Vegetable Oil

ft Feet

FDEP Florida Department of Environmental Protection
FOL Field Operations Leader

FRCSE Fleet Readiness Center Southeast

FSP Field Sampling Plan

FTMR Field Task Modification Request

GC Gas Chromatograph

GC/MS Gas Chromatograph/Mass Spectrometer

GCTL Groundwater Cleanup Target Level

GWT Groundwater Pump and Treat System

HSO Health and Safety Officer

ICV Initial Calibration Verification

IDW Investigation Derived Waste

IRA Interim Remedial Action

IRPM Installation Restoration Project Manager

IS Internal Standard

LCS/LCDS  Laboratory Control Sample/ Laboratory Control Sample Duplicate
LIMS Laboratory Information Management Systems
LOQ Limit of Quantitation

MBTs Molecular Biological Tools

MDL Method Detection Limit

MEE Methane, ethane, ethene

ug/L Micrograms Per Liter

mL/min Milliliters Per Minute

MPC Measurement Performance Criteria

MS/MSD Matrix Spike/Matrix Spike Duplicate

NA Natural Attenuation

NAS Naval Air Station

NAVFAC Naval Facilities Engineering Command

NEDD NIRIS Electronic Data Deliverable

NIRIS Naval Installation Restoration Information Solutions
NTU Nephelometric Turbidity Unit

ORP Oxidation-Reduction Potential

OSHA Occupational Safety and Health Administration
ou Operable Unit
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Project-Specific SAP
Site Name/Project Name: OU-3 Building 780
Site Location: NAS Jacksonville, Jacksonville, Florida

PAL
PCE
PDF
PPE
PM
PRG
QA
QAM
QAO
QAPP
QC
QSM
RI
RPD
RPM
RT
SAP
SE
SOP
SPM
SSO
SuU
SVE
TCA
TBD
TCE
TOC
UFP
VC
VOA
VOC

Project Action Limit
Tetrachloroethene

Portable Document Format
Personal Protective Equipment
Project Manager

Preliminary Remediation Goal
Quality Assurance

Quality Assurance Manager
Quality Assurance Officer
Quality Assurance Project Plan
Quality Control

Quality Systems Manual
Remedial Investigation
Relative Percent Difference
Restoration Project Manager
Retention Time

Sampling and Analysis Plan
Southeast

Standard Operating Procedure
Senior Project Manager

Site Safety Officer

Standard Units

Soil Vapor Extraction
1,1,1-Trichloroethane

To Be Determined
Trichloroethene

Total Organic Carbon
Uniform Federal Policy

Vinyl Chloride

Volatile Organic Analysis
Volatile Organic Compound
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Project-Specific SAP Title: Bioremediation Pilot Study SAP
Site Name/Project Name: OU-3 — Building 780 Revision Number: 02
Site Location: NAS Jacksonville, Jacksonville, Florida Date: July 2015

SAP Worksheet #5 -- Project Organizational Chart
(UFP-QAPP Manual Section 2.4.1)

Lines of Authority sesssnsasannnnns |ines of Communication
Aaron Cohen Tim Curtin
FDEP RPM : NAS Jacksonville IRPM
850.245.8935 Adrienne Wilson : 904.542.4228
Navy RPM
: 904.542.6160 :
Peter Dao :
USEPA RPM - s Judy Solomon
404.562.8508 Navy Chemist
757.322.4744

Jody Overmyer
Solutions-IES SPM

919.873.1060 ext. 163

James Tiger Nick Shore M. Tony Lieberman
Solutions-IES Corporate HSO ~ p==== Solutions-IES PM Solutions-IES QAM
919.873.1060 ext. 132 919.873.1060 ext. 175 919.873.1060 ext. 117

: Solutions-IES FOL

E SamMClntyre(OrdeSignee) EEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEENE"

. 919.873.1060 ext. 165

: | |

Jean Dent-Smith Solutions-IES Field Staff
Accutest Laboratory PM (TBD)
407.425.6700
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Project-Specific SAP

Site Name/Project Name: OU-3 Building 780
Site Location: NAS Jacksonville, Jacksonville, Florida

SAP Worksheet #6 -- Communication Pathways

(UFP-QAPP Manual Section 2.4.2)

Title: Bioremediation Pilot Study SAP
Revision Number: 02
Date: July 2015

Phone Number

issues

Navy RPM

Adrienne Wilson

904.542.6160

Communication Drivers Responsible Affiliation Name . Procedure
and/or e-mail
oh . SIES PM Nick Shore 919.873.1060 ext. 175 | S'&> PMinforms the Navy RPM and IRPM
anges in schedule N . . via email within one week and Navy RPM
avy RPM Adrienne Wilson 904.542.6160 . . . e
Navy IRPM Tim Curtin 004542 4228 informs, via email, Regulatory RPMs within
one week.
SIES FOL informs the SIES PM via email or a
Issues in the field that result phone call within one business day, and SIES
in minor modifications of SIES FOL Sam Mcintyre 919.873.1060 ext. 165 PM informs Navy RPM within one week.
field methodology or SES PM Nick Shore 919.873.1060 ext. 175 SIES FOL documents change in the field log
sampling protocol book, and Navy RPM informs Regulatory
RPMs.
SIES FOL informs SIES PM via email or a
Field conditions that result phone call within one business day. The
in changes in scope of field SIES PM informs the Navy RPM within the
work or major modifications g:Eg EI\O/IL ﬁiaCrIT: g/lhc(!r:éyre 8132;21828 zﬁ' 1?2 same business day. SIES FOL and PM
in field methodology or T ’ prepare a field task modification request
sampling protocol (FTMR), and Navy RPM provides request via
e-mail within one week to Regulatory RPMs.
SIES FOL/SSO Sam Mcintyre 919.873.1060 ext. 165 Responsible party immediately (within one
Recommendation to stop SIES PM Nick Shore 919.873.1060 ext. 175 hour) informs subcontractors, Navy, and SIES
work and re-initiate work SIES QAM M. Tony Lieberman | 919.873.1060 ext. 117 PM via email and/or phone call. SIES PM
upon Corrective Action (CA) | Navy RPM Adrienne Wilson 904.542.6160 informs IRPM. Navy RPM informs Regulatory
IRPM Tim Curtin 904.542.4228 RPMs.
Analytical data quality Accutest Laboratory PM Jean Dent-Smith 407.425.6700 Laboratory PM notifies SIES PM within one
SIES PM Nick Shore 919.873.1060 ext. 175 business day via email. SIES PM informs the

Navy RPM via email within one week.
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Project-Specific SAP
Site Name/Project Name: OU-3 Building 780
Site Location: NAS Jacksonville, Jacksonville, Florida

Title: Bioremediation Pilot Study SAP
Revision Number: 02
Date: July 2015

SAP Worksheet #9 -- Project Scoping Session Participants Sheet
(UFP-QAPP Manual Section 2.5.1)

Project Name: Bioremediation | Site Name:

Pilot Study, OU-3 Building 780

OU-3 Building 780

Projected Date(s) of Sampling: | Site Location: NAS Jacksonville, Florida
October 2014, November 2014,
April 2015, July 2015, October

2015, January 2016

Project Manager: Nick Shore

Date of Session: June 25, 2014

Scoping Session Purpose: SIES internal Project Meeting

Name Title Affiliation Phone # E-mail Address Project Role
Senior 919.873.1060 . : .
Jody Overmyer Engineer SIES oxt 163 jovermyer@solutions-ies.com SPM
Nick Shore Geologist SIES 91%27:3'71;)60 nshore@solutions-ies.com PM
. 919.873.1060 . . Technical
Robert Bord P I -
obert Borden rincipa SIES oxt 123 rborden@solutions-ies.com Lead
. Senior 919.873.1060 . . . Technical
Jessica Keener Geologist SIES oxt 126 jkeener@solutions-ies.com Support
James Tiger HSO SIES 91 %SZ?QZOGO jtiger@solutions-ies.com HSO
i : 919.873.1060 : : UFP SAP
Bilgen Yuncu Engineer SIES oxt. 137 yuncub@solutions-ies.com Author
Sam Mcintyre Technician SIES 91%37:3';;)60 smcintyre@solutions-ies.com APP Author

Comments/Decisions:
¢ NAVFAC contract N69450-11-D-0100 TOO0030, SIES job number 2014.0033.NAVY.

e The scope of work includes preparation of an APP, UFP SAP, pre-injection study,

baseline groundwater sampling, bioremediation field implementation and four post-
injection groundwater sampling events.

Action ltems:
o Determine laboratory reporting of site-specific COCs or full analyte list.
e Prepare the initial UFP SAP and APP for review and submittal.

Consensus Decisions:

e Prepare the initial UFP SAP and APP to reference

e Reviewers will be Tony, Nick, and Jody from SIES.

Communication with Navy RPM
o Schedule a meeting with SIES, NAVFAC and NAS Jacksonville to review the scope of
the project and discuss the pre-injection study details.
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Project-Specific SAP Title: Bioremediation Pilot Study SAP
Site Name/Project Name: OU-3 Building 780 Revision Number: 02
Site Location: NAS Jacksonville, Jacksonville, Florida Date: July 2015

Project Name: Bioremediation | Site Name: OU-3 Building 780
Pilot Study, OU-3 Building 780

Projected Date(s) of Sampling: | Site Location: NAS Jacksonville, Florida
October 2014, November 2014,
April 2015, July 2015, October
2015, January 2016

Project Manager: Nick Shore

Date of Session: July 2, 2014
Scoping Session Purpose: SIES, NAVFAC SE, and NAS Jacksonville Conference Call

Name Title Affiliation Phone # E-mail Address Project Role
Senior 919.873.1060 . . .
Jody Overmyer Engineer SIES oxt 163 jovermyer@solutions-ies.com SPM
Nick Shore Geologist SIES 91 %§t7?1).71g60 nshore@solutions-ies.com PM
T 919.873.1060 . . Technical
Robert Borden Principal SIES oxt. 123 rborden@solutions-ies.com Lead
. Senior 919.873.1060 . . . Technical
Jessica Keener Geologist SIES oxt 126 jkeener@solutions-ies.com Support
: : 919.873.1060 : : UFP SAP
Bilgen Yuncu Engineer SIES oxt. 137 yuncub@solutions-ies.com Author
Adrienne Wilson RPM NAVFAC SE 904.542.6160 adrienne.wilson@navy.mil RPM
Navy
Mike Singletary Engineer NAVFAC SE 904.542.4204 michael.a.singletary@navy.mil Technical
Lead
NAS NAS
Tim Curtin IRPM . 904.542.4228 tim.l.curtin@navy.mil Jacksonville
Jacksonville IRPM

Comments/Decisions:
o For SIES, Jody to act as Senior PM, Nick PM, Bob and Jess technical support, Bilgen
technical support and report preparation, and Sam field support and report preparation.

Action Items:
e Bilgen to ask Navy Chemist if Tier Il UFP SAP is acceptable.

Consensus Decisions:
e None.

Communication with Navy RPM
¢ Included on the conference call.
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Project-Specific SAP Title: Bioremediation Pilot Study SAP
Site Name/Project Name: OU-3 Building 780 Revision Number: 02
Site Location: NAS Jacksonville, Jacksonville, Florida Date: July 2015

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

This SAP has been prepared to guide field sampling activities for a bioremediation pilot study at
OU-3 Building 780 at NAS Jacksonville in Jacksonville, Florida (Figure 1). The problem
definition for the site is provided below:

NAS Jacksonville occupies approximately 3,900 acres on the western bank of the St. Johns
River in southeastern Duval County, Florida. The station is approximately 13 miles south of
downtown Jacksonville. NAS Jacksonville was commissioned in 1940 to provide facilities for
pilot training and a Navy Aviation Trades School for ground crew members. Its physical size
more than doubled in support of World War Il military operations. Since 1951, the facility has
served the dual purpose of training pilots and ground crew members and supporting operational
carrier squadrons. In November 1989, NAS Jacksonville was added to the National Priorities
List.

OU-3 is located south of the east-west runway on the eastern edge of the installation. Building
780 is located at the north end of OU-3 between Building 101S and 101N (Figure 2). Building
780, as well as the entirety of OU-3 is located on FRCSE property. Operational history of OU-3
consists mainly of the activities associated with the FRCSE, which has been the major industrial
complex at the facility since its inception in 1940. Past and current land uses at OU-3 remain
mostly unchanged since FRCSE became the primary tenant in the 1940s. FRCSE operations
consist primarily of performing in-depth repair and modification of aircraft engines and
aeronautical components. Building 780 was reportedly used as a paint stripping facility until
1992 when it was converted into a "closed-loop" solvent recycling facility.

Since the mid-1990s, several Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA)-based investigations, interim actions, and selected remedies
have been implemented at OU-3 under the direction of the NAS Jacksonville Installation
Restoration (IR) Partnering Team (Partnering Team). The Partnering Team is comprised of
representatives of the Navy, NAVFAC SE, the USEPA, the FDEP, and Navy contractors. These
CERCLA-based actions have addressed Potential Sources of Contamination (PSCs) 11 through
16 and nine areas of groundwater contamination (Areas A through G, PSC 48 — Building 106,
and Building 780).

OU-3 contains nine chlorinated solvent source plumes, including one associated with Building
780. During development of the RI/Feasibility Study (FS) (Harding Lawson Associates [HLA],
2000), it was determined that two of the groundwater areas were thought to present principal
waste threats (PSC 48 — Building 106 and Building 780). As a result, an IRA was conducted at
Building 780, which consisted of the installation of a SVE system to remove VOC laden air from
the subsurface and a GWT. The IRA was designed to reduce contaminant concentrations in hot
spots or source areas.

The GWT/SVE system was operated and maintained by CCI from April 2000 until it was shut
down on January 28, 2005. NAVFAC SE (known then as NAVFAC EFD SOUTH) evaluated the
GWT and SVE systems under their optimization program and the preliminary recommendations
of the optimization review were to discontinue the system operations and reassess the site. The
operational efficiency of the GWT system was 77.6 percent for the 7 years of system operation.
Approximately 160 pounds of VOCs were removed during the operating life of the system. The
operational efficiency of the SVE system is 69.7 percent for the 7 years of system operation.
Approximately 4,455 pounds of VOCs were removed during the operating life of the SVE
system. The system was dismantled and officially decommissioned by CCI in July 2008.
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Project-Specific SAP Title: Bioremediation Pilot Study SAP
Site Name/Project Name: OU-3 Building 780 Revision Number: 02
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An ESTCP-funded mass flux study conducted from January to September, 2011 concluded that
NA (reductive dechlorination) is occurring in groundwater at Building 780. Studies performed at
the Building 780 source area supports mass discharge and back diffusion conclusions related to
the NA capacity of the aquifer. Most of the contaminant mass in Building 780 source areas is
stored in low permeability soil layers and slow back diffusion from these layers limits
contaminant flux and plume migration. For the Building 780 area, groundwater monitoring
results suggest that significant source strength attenuation has occurred over time for TCE and
1,2-dichloroethane (DCA). Potential contributing factors to this decline are active degradation
process (particularly at the upgradient location) and interim remedial measures that were
implemented at this site. 1,1-DCA did not show a similar decline in source strength, but the lack
of detection of the parent compound (1,1,1-TCA), combined with the lack of detection of any
chlorinated ethanes at downgradient locations, confirmed that chlorinated ethane attenuation is
occurring.

A Draft Rl Addendum for OU-3 (Tt, 2013) was completed in 2013, which included an updated
conceptual site model for the Building 780 source area (Figure 3). The Building 780 area is
covered with either pavement and/or building footprints. Beneath the pavement, the lithology
near Building 780 consists of sand to approximately 8 feet (ft) below ground surface (bgs), sand
with interbedded silts and clays from approximately 8 to 15 ft bgs, then confining clay beginning
approximately 15 ft bgs. According to Figure 3, groundwater generally flows to the east
beneath the site towards the St. Johns River. Aquifer tests (pumping tests) conducted in the
vicinity of Building 780 determined a groundwater migration velocity of approximately 2 ft/year
above the clay layer as compared to about 12 to 35 ft/year below the clay layer. Groundwater
migration above the clay layer is also affected by leaky storm sewers with inlets located beneath
the water table.

Numerous VOCs (primarily chlorinated ethanes and to a lesser extent chlorinated ethenes, both
parent and byproducts) were observed at the site. Molar mass concentrations were higher in
the groundwater above the clay layer as compared to below the clay layer. The degradation
product cis-1,2-dichloroethene (cis-DCE) was more prevalent in groundwater above the clay
layer compared to below the clay layer suggesting that degradation below the clay is less
prevalent. In the Building 780 area, strong reducing conditions (likely sulfate reducing and
potentially methanogenic) were found for the hot spot well with the highest 1,1,1-TCA
concentrations (MW-780-MW4S, Figure 2). Strong reducing conditions favor reductive
dechlorination of 1,1,1-TCA to 1,1- DCA.

During the RI process, the Partnering Team agreed to initiate pilot studies in the three
presumed groundwater source areas at OU-3. This bioremediation pilot study is focused on
one of those areas in and around Building 780. The purpose is to assess COC concentrations,
design and implement and emulsified vegetable oil (EVO) injection, and evaluate the
effectiveness of enhanced reductive dechlorination.
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Site Name/Project Name: OU-3 Building 780 Revision Number: 02
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SAP Worksheet #11 -- Project Quality Objectives/Systematic Planning Process
Statements
(UFP-QAPP Manual Section 2.6.1)

Problem Statement

As a result of historical activities at OU-3 Building 780, groundwater was contaminated by
chlorinated organic solvent-related VOCs. A series of investigations and IRAs have been
performed at the site. The Draft Rl Addendum identified numerous VOCs (primarily chlorinated
ethanes and to a lesser extent chlorinated ethenes, both parent and byproducts) at the site.
Molar mass concentrations were higher in the groundwater above the clay layer as compared to
below the clay layer. Strong reducing conditions (likely sulfate reducing and potentially
methanogenic) were found for the hot spot well with the highest 1,1,1-TCA concentrations (MW-
780-MW4S, Figure 2). During the Rl process, the Partnering Team agreed to initiate a
bioremediation pilot study at Building 780 to evaluate the effectiveness of enhanced reductive
dechlorination.

The project quality objectives of the groundwater and soil sampling and analysis at Building 780
are to collect sufficient groundwater and soil data to:

1. Characterize the subsurface lithology and contaminant profile at Building780;
Design of the injection system (the appropriate location and depth for the injection wells);
and

3. Evaluate the performance of the system for decreasing the COC concentrations towards
the FDEP groundwater cleanup target levels (GCTLs).

Field activities will first consist of a pre-injection assessment study using a membrane interface
probe (MIP) and direct-push technology (DPT) to identify the highest contaminant zones and
assist with placement of injection wells. A baseline sampling event will be conducted followed
by the EVO injection. Monitoring events will be conducted approximately 3 months, 6 months, 9
months, and 12 months post-injection.

Information Inputs

Data that are required to resolve the problem described in the Problem Statement are as
follows:

e Soil data will be analyzed for acidity at the North Carolina State University (NCSU)
Environmental Engineering Laboratory to determine soil acidity and dosing requirements
for the colloidal buffer.

o Chemical groundwater data will be analyzed by Accutest Laboratories Southeast
(Accutest), a Department of Defense (DoD) Environmental Laboratory Accreditation
Program (ELAP)-certified laboratory located in Orlando, Florida for select COCs that
include the following VOCs: chloroethane, 1,1-DCA, 1,2-DCA, 1,1-DCE, 1,2-DCE (total),
cis-DCE, 1,1,1-TCA, TCE, tetrachloroethene (PCE), toluene, and VC. A copy of
Accutest’s accreditation is included in Appendix A.

o NA parameters including chloride, methane, ethane, ethene (MEE), sulfate, and total
organic carbon (TOC), will be analyzed by Accutest. Ferrous iron, alkalinity, dissolved
oxygen (DO), and sulfide will be measured by field test kits. Molecular biological tools
(MBTs) will be measured by Microbial Insights, Inc. (Microbial Insights) in Knoxville, TN.
Specifically, MBTs will be used to determine the abundance of total bacteria,
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dechlorinating bacteria and reductase genes (e.g., Dehalococcoides spp., Dehalobacter
spp., TCE-reductase, and VC-reductases).

¢ Groundwater field parameters including DO, temperature, oxidation-reduction potential
(ORP), pH, specific conductance, and turbidity, will be used to evaluate the aquifer and
to determine when groundwater is representative of site conditions.

e Synoptic groundwater level measurements will be completed during each round of
sampling at all site monitoring wells.

Preliminary Remediation Goals

Concentrations of COCs in groundwater will be compared against preliminary remediation goals
(PRGs) for decision making. To conduct comparisons of site data to the PRGs, the selected
laboratory must be able to achieve quantitation limits that are low enough to measure
constituent concentrations below the PRG. If the laboratory is unable to achieve quantitation
limits below screening values, the PRG will be replaced with the laboratory limit of quantitation
(LOQ) for decision making purposes in accordance with the FDEP protocol (FDEP, 2008). For
this investigation, the PRGs are the FDEP GCTLs (Florida Chapter 62-777, F.A.C., Table I)

Study Boundaries

The horizontal boundary of the groundwater contamination at Building 780 is limited by the
presence of Buildings 101S and 101G, the established groundwater monitoring well network, as
well as the proposed additional monitoring wells to be installed during the pre-injection study.
The vertical boundary for the groundwater investigation is defined by the water table and depth
of the confining clay layer (approximately 15 ft bgs). Groundwater populations of interest
include groundwater within the shallow portions of the aquifer to the clay layer. Existing
monitoring wells are screened and proposed monitoring wells will be screened within the
groundwater population of interest.

Analytical Approach

The analytical approach developed by the Partnering Team will be to evaluate the effectiveness
of the pilot test based upon:

1. Assessment of the shallow aquifer at the site to determine if it is conducive to support
anaerobic bioremediation post-injection;

2. Evaluation of COC concentrations to determine if they are trending towards or have
reached the remedial goals following the injection; and

3. Determine if injection of EVO into the shallow aquifer has enhanced reductive
dechlorination at the site.

Performance Criteria

The analytical data from the monitoring wells will undergo Level |l data quality verification by the
laboratory. A Level Il review will include title page, chain of custody, case narrative, data report
pages and preparation quality control (QC). Data quality is evaluated to determine if it meets
QSM control and/or statistical control criteria. SIES will perform internal data verification as
specified in Worksheet #35.
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Project-Specific SAP

Site Name/Project Name: OU-3 Building 780
Site Location: NAS Jacksonville, Jacksonville, Florida

SAP Worksheet #12 -- Measurement Performance Criteria Table
(UFP-QAPP Manual Section 2.6.2)

Title: Bioremediation Pilot Study SAP

Measurement Performance Criteria Table — Field QC Samples

Revision Number: 02
Date: July 2015

QC Sample
Assesses
. Data Quality Indicators Measurement Error for
QC Sample Analytical Group Frequency (DQls) Performance Criteria Sampling (S),
Analytical (A) or
both (S&A)
1
One per cooler Accuracy/Bias/ e analé’;ie(:sezté -
Trip Blank Select VOCs containing VOC C yIBl lab P . S&A
samples ontamination common la contaminants,
' which must be < LOQ.
!Equment Select VOCs and NA One per event Contamination No analytes > LOQ S
Rinsate Blank parameters
Field Duplicate Select VOCs and NA One per event Precision Values >5x theo LOQ: RPD S&A
parameters <30%
Matrix Spike Recoveries and relative
(MS)/Matrix Select VOCs and NA One per event Accurac percent difference (RPD) A
Spike Duplicate parameters collected in the field. y within acceptable ranges.
(MSD) Refer to Worksheet #28.
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SAP Worksheet #17 -- Sampling Design and Rationale
(UFP-QAPP Manual Section 3.1.1)

Sampling Design and Rationale

During the pre-injection study, soil cores and groundwater samples will be collected using DPT.
Soil cores will be visually described in the field and the lithology will be profiled. Soil samples will
be collected and analyzed for acidity. Groundwater samples will be analyzed for volatile COCs.
Following the pre-injection study, baseline groundwater sampling will be conducted at designated
monitoring wells followed by the EVO injection and four post-injection groundwater sampling
events. Prior to collecting groundwater samples, groundwater levels will be measured in
monitoring wells and field measurement parameters including DO, temperature, ORP, pH,
specific conductance, and turbidity will be collected during monitoring well purging. At the
completion of purging, field NA parameters (ferrous iron, alkalinity, DO, and sulfide) will be
measured using CHEMetrics® (or equivalent) field test kits. Groundwater samples at each site will
be collected into laboratory-supplied glassware and submitted to Accutest for analysis of COCs
and NA parameters and to Microbial Insights for MBTs.

Approximately five soil samples and 30 groundwater samples will be collected during the pre-
injection study and five new monitoring wells will be installed at the site. During the baseline
sampling, groundwater samples will be collected from three existing and five new monitoring
wells. Following the EVO injection, four post-injection groundwater sampling events will be
conducted at the site at eight monitoring wells. During each sampling event, one duplicate, one
MS, one MSD, one equipment rinsate blank, and one trip blank (volatile COCs, only) will also be
submitted per event.

The purpose of the pre-injection and baseline sampling efforts are to delineate the horizontal
extent of the contaminant plume and obtain current COC and NA concentrations to use in the
design of the bioremediation system. The purpose of the post-injection sampling is to evaluate
the performance of the system for decreasing the COC concentrations towards the GCTLs. The
analyte groups and the rationale for analyzing each group are as follows:

Analyte

Group Rationale

Determine the dosing requirement of colloidal buffer during injection in order to raise the
Acidity aquifer pH to a more suitable range (6 to 8 Standard Units [SU]) for anaerobic
bioremediation

Collect data on the COCs to delineate the plume and to evaluate the performance of the

VOCs system for decreasing COCs

NA Collect data on aquifer geochemical characteristics for providing design and
Parameters | performance evaluation of the bioremediation system

To determine the abundance of microbial population and related enzymes for

METs reductive dechlorination

Analytical Methods

Samples will be analyzed for site-specific COCs and/or NA parameters according to the following
methods:
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Acidity (soil) by titration

VOCs by EPA Method 8260B;

Chloride and sulfate by EPA Method 300;

MEE by RSK-175;

TOC by SW-846 9060;

MBTs by quantitative polymerase chain reaction (QPCR)

Sample Collection and Data Reporting

SIES will collect groundwater and soil samples using the methodologies described on SAP
Worksheet #14. Data results will be generated by the contract laboratory and provided in a Level
Il data report.

Data Archive
Analytical data will be provided to the Navy in the specified Naval Installation Restoration
Information Solutions (NIRIS) Electronic Data Deliverable (NEDD) format. The NEDD

deliverables will be submitted using the NIRIS data checker which is a component of the existing
NIRIS application located within the NAVFAC Portal on the Navy Marine Corps Intranet.
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Project-Specific SAP Title: Bioremediation Pilot Study SAP
Site Name/Project Name: OU-3 Building 780 Revision Number: 02
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SAP Worksheet #14 -- Summary of Project Tasks
(UFP-QAPP Manual Section 2.8.1)

Summary of Project Tasks

The purpose of this task order is to conduct a bioremediation pilot test, which includes tasks for
design, installation, and monitoring the performance of the system for 12 months following
injection.

Field activities for pre-injection study, baseline groundwater sampling, EVO injection and post-
injection events will include the following tasks:

Pre-Injection Study (Two Phases)

Mobilization/demobilization

Site-specific health and safety training

Direct imaging using a MIP

Collection of soil cores and soil sampling

Groundwater sampling using DPT

Monitoring well installation and surface completion of monitoring wells
Sampling equipment decontamination

Investigation-derived waste (IDW) management

Field work documentation

Baseline Groundwater Sampling

¢ Mobilization/demobilization

o Site-specific health and safety training

e Groundwater level measurements in each well included for baseline groundwater sampling
plus four additional wells

Groundwater sampling

Sampling equipment decontamination

IDW management

Field work documentation

EVO Injection
e Mobilization/demobilization

o Site-specific health and safety training

o EVO, colloidal buffer, bioaugmentation, and chase water injection using direct-inject through
DPT

e Injection equipment decontamination
IDW management

e Field work documentation

Post-injection Sampling

¢ Mobilization/demobilization

o Site-specific health and safety training

¢ Groundwater level measurements in each well included for post-injection sampling plus four
additional wells
Groundwater sampling

o Sampling equipment decontamination
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¢ |DW management
¢ Field work documentation

Copies of FDEP standard operating procedures (SOPs) referenced in this section are provided in
Appendix B.

Mobilization/Demobilization

Mobilization shall consist of the delivery of the equipment, materials and supplies to the site, and
the complete assembly in satisfactory working order of all such equipment at the site. This
includes ordering drums from the NAS Jacksonville Part B Facility.

Demobilization shall consist of the prompt and timely removal of the equipment, materials, and
supplies from the site following completion of the work. Demobilization includes the cleanup and
staging of IDW generated during groundwater monitoring activities. After sampling is complete,
SIES will contact the NAS Jacksonville Part B Facility to arrange for the pickup of the IDW drums.

Site-Specific Health and Safety Training

Site-specific health and safety training to all SIES field staff will be provided as part of the site
mobilization. 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
training, as necessary) in Health and Safety Training as described under Occupational Safety and
Health Administration 29 Code of Federal Regulations 1910.120(b)(4). The Solutions-IES FOL
will also have 8-hour Occupational Safety and Health Administration (OSHA) Supervisor Training.

Direct Imaging Using a MIP

A MIP will be used during the pre-injection study to show the distribution and relative magnitude of
VOC contaminants in order to focus groundwater sampling to the zones of highest contamination.

Collection of Soil Cores and Soil Sampling

DPT using a Geoprobe® will be used during the pre-injection study to collect continuous soil cores
at approximately five locations. Soil cores will be field-screened with a photoionization detector
(PID) and will be visually described and recorded in the field book or on boring logs. One saoil
sample from each location will be collected for analysis of acidity.

Groundwater Sampling Using DPT

DPT will also be used during the pre-injection study to advance approximately 20 borings to
collect groundwater samples at two vertical intervals (to be determined in the field based on the
depth of clay), but the samples are anticipated to be collected at approximately 5 to 7 ft bgs and
10 to 12 ft bgs. The groundwater samples will be collected through a Screen-point sampler
attachment to the Geoprobe® rod. Approximately 12 samples at six locations will be collected
during one mobilization, and then the approximately 18 samples at nine locations will be collected
during the second mobilization.

Page 19 of 48



Project-Specific SAP Title: Bioremediation Pilot Study SAP
Site Name/Project Name: OU-3 Building 780 Revision Number: 02
Site Location: NAS Jacksonville, Jacksonville, Florida Date: July 2015

Monitoring Well Installation and Surface Completion of Monitoring Wells

Five of the locations investigated during the pre-injection study will be converted to permanent
monitoring wells. The depth of screen of the wells is to be determined based on the groundwater
sampling results from the first mobilization. The monitoring wells will be completed in accordance
with 62-532 F.A.C., and will be secured in bolt-down flush-mount manholes with locking well caps
and labels.

Groundwater Level Measurements

Water level measurements will be conducted as part of each groundwater sampling event. Water
levels will be measured in each of the monitoring wells included in the long term groundwater
sampling program for each site as shown in Table 1 below, plus four additional wells (identity to
be determined). Measurements will be conducted in general accordance with the FDEP SOP FS
2200. Prior to measurement, the monitoring wells will be opened to allow water levels to
equilibrate to static conditions. Water level measurements will be completed within the same 24-
hour time interval. Water level measurements will be recorded to the nearest 0.01 foot using an
electronic downhole water level meter. Water levels will be referenced to a top-of-casing notch, or
if a notch is absent, to the north side of the top of the well casing. The downhole probe and wire
lead of the water level meter will be decontaminated prior to conducting the measurement event
and between each monitoring well. Field sampling data will be captured in a project-specific field
book.

Groundwater Purging

Monitoring wells will be purged prior to sampling in general accordance with FDEP SOP FS 2200.
Monitoring well purging will be performed using a variable speed peristaltic pump and Teflon,
Kynar, high-density polyethylene (HDPE) or similarly inert material tubing with a YSI Model 556
multi-parameter water quality meter (or equivalent) and flow-through cell assembled in line with
the discharge train. Wells will be purged, to the extent possible, at a pumping rate that matches
the recharge rate of the well. Purge rate will be determined at the start of purging (and each time
the rate is adjusted) by measuring discharge into a graduated cylinder. The purging start and end
times will be recorded in the field records and the total purge volume will be estimated for the
individual wells based on the measured discharge rate. Well purging procedures will be based on
the position of the well screen relative to the static depth to water (i.e., fully submerged or partially
submerged well screen). Well construction records for three existing monitoring wells that will be
sampled are shown in Table 1 below:

TABLE 1 - WELL CONSTRUCTION RECORDS
Diameter Well Depth Screen Interval

Well ID (in) (ft bgsp) (ft bgs)
MW 780-1 2 20 4-20
OU3-780-MW4S 2 20 10-20
OU3-PZ-024 2 14 3.5-13.5
Note:
in - inches

ft bgs - feet below ground surface
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o Fully Submerged Screen
o Position the intake of the tubing within the middle of the screen interval.
o Initiate well purging and adjust the peristaltic pump speed to match the discharge rate
to the aquifer recharge rate (stabilize water level drawdown).
0 Once drawdown is stable, purge at least one equipment volume. Determine
equipment volume using the following equation:

V =((0.041)d x d x I) + fc
Where: V = volume in gallons
d = tubing diameter in inches
| = length of tubing in feet
fc = volume of flow through cell in gallons

0 Record the first set of stabilization parameters, and collect subsequent sets of
stabilization parameters =2 minutes apart.

0 Purging is complete when the stabilization criteria listed below have been met and at
least three equipment volumes have been purged.

o NOTE: If water level drops into the screened interval during purging, adjust the tubing
depth and purge according to the partially submerged screen instructions below.

o Partially Submerged Screen
0 Position the intake of the tubing within the middle of the saturated portion of the screen
interval.
o Initiate well purging and adjust the peristaltic pump speed to match the discharge rate
to the aquifer recharge rate (stabilize water level drawdown).
0 Once drawdown is stable, purge at least one well volume. Determine well volume
using the following equation:

V=[g]lxh

Where: V = volume in gallons
h = height of the water column in feet
g = gallons per foot of water column as derived from the following
table:

Casing Diameter g
(inches) (gallons per foot)

0.5 0.01

0.04

0.16

0.37

0.65

1.02

1.47

AR WINI=

0 Record the first set of stabilization parameters, and collect subsequent sets of
stabilization parameters = 2 minutes apart.
o0 Purging is complete when the stabilization criteria listed below have been met.

Purging will be considered complete when minimal water level drawdown and three consecutive
measurements of the five parameters listed below within the stated limits have been achieved.
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Dissolved Oxygen < 20% Saturation
Temperature +0.2°C
pH +0.2 SU
Specific Conductance + 5.0 % of reading
Turbidity <20NTU

Inherent turbidity will be minimized to the greatest extent possible using low-flow techniques; but,
individual well conditions and local geology may preclude meeting the DO or turbidity criteria.
Such conditions must be documented. If the criteria for DO and turbidity cannot be met, then
three consecutive measurements of the following parameters must be within the following stated
limits.

Dissolved Oxygen 1 0.2 mg/L or 10%, whichever is greater
Temperature +0.2°C

pH +0.2 SU

Specific Conductance 1 5.0 % of reading

Turbidity + 5 NTU or 10%, whichever is greater

If there is not enough water to fill all of the sample bottles and collect field parameters the
analyses will be prioritized as follows: VOCs; NA laboratory parameters; field measurement of
ferrous iron, alkalinity, DO, and sulfide using CHEMetrics® (or equivalent) field test kits; field
measurement of DO, temperature, ORP, pH, specific conductance, and temperature using direct
read meters.

Groundwater Sampling

After stabilization has been achieved, groundwater samples will be collected directly into
laboratory-supplied containers using the same equipment used to purge the well and without
interrupting the purge. The YSI (or equivalent) flow-through cell will be disconnected from the
discharge tubing prior to collecting samples. Samples will be collected in the following order (if
sufficient water is available):

¢ NA Parameters
e MBTs
e VOCs

Samples will be collected directly from the discharge of the down-hole tubing provided that the
silicone tubing in the peristaltic pump head was new and less than 1-foot long. VOC samples will
be collected with a pumping rate in the range of 100 milliliters per minute (mL/min) to 400 mL/min.

Sampling/Injection Equipment Decontamination

Decontamination of sampling equipment will be in general accordance with FDEP SOP FC 1000,
Cleaning / Decontamination Procedures. Reusable sampling equipment (e.g., downhole water
level indicator) will be cleaned using a Liqui-Nox® wash followed by a deionized (DI) water rinse.
Liqui-Nox® will be diluted according to the manufacturer’'s recommendations. Cleaned equipment
will be allowed to air dry prior to storage.
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IDW Management

IDW generated during the activities will be managed in an environmentally responsible manner
consistent with NAS Jacksonville requirements (e.g., designation of staging areas). Purge,
decontamination and rinse water will be collected in 5-gallon buckets and transferred to 55-gallon
drums for staging pending receipt of analytical data. The drums will be labeled with a hazardous
drum label (HW Profile number IRJO16L) and will include a unique identification number,
description of the material, the location from which it was derived, the date the drum was filled and
the approximate volume. Soil IDW will be collected in 55-gallon drums for staging pending receipt
of analytical data. The drums will be labeled with a hazardous drum label (HW Profile number
IRJO6S) and will include a unique identification number, description of the material, the location
from which it was derived, the date the drum was filled and the approximate volume. Drums will
be delivered to the site with the correct labels by request to the NAS Jacksonville Part B Facility at
(904) 542-5979. The drums will then be picked up when sampling activities are completed. Other
IDW, including disposable tubing and personal protective equipment (PPE), will be collected and
disposed of as municipal solid waste in an appropriate receptacle. SIES will notify the Part B
Facility when sampling is complete and the drums are ready to be picked up.

Fieldwork Documentation Procedures

Field documentation will include a summary of all field activities, and will be properly recorded in a
bound logbook with consecutively numbered pages that cannot be removed. Field forms such as
groundwater sample logs and well completion forms will be used when appropriate and will be
included as an appendix to the final report. Logbooks will be assigned to field personnel and will
be stored in a secured area when not in use.

At a minimum, the following information will be recorded in the site logbook:

Name of the author

Project name

Project start date

Names of on-site project personnel including subcontractor personnel
Arrival/departure of site visitors

Sampling activities

Health and safety issues

All entries will be written in ink and no erasures will be made. If an incorrect entry is made,
striking a single line through the incorrect information will make the correction; the person making
the correction will initial and date the change
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Site Name/Project Name: OU-3 Building 780
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SAP Worksheet #21 -- Project Sampling SOP References Table
(UFP-QAPP Manual Section 3.1.2)

Title: Bioremediation Pilot Study SAP
Revision Number: 02
Date: July 2015

. - Originating MOdiﬁ.Ed for
Reference Title, Revision Date o izati f Equi (T Project C t
Number and / or Number rganization o quipment type Work? omments
Sampling SOP
(Y/N)
FS 1000 General Sampling Procedures FDEP NA NA
Peristaltic pump, pole
FS 2000 General Water Sampling FDEP sampler, pre- N
FS 2200 Groundwater Sampling cleaned/unpreserved
containers
FT 1000 Field Testing General
FT 1100 Field pH Multi-parameter water
FT 1200 Field Specific Conductance FDEP quality meter or N
FT 1400 Field Temperature individual meters for
FT 1500 Field Dissolved Oxygen each parameter
FT 1600 Field Turbidity SOPs contained in
K-6210 Ferrous Iron Test Kit Appendix B.
K-9810 Alkalinity Test Kit CHEMetrics © Individual test kits for N
K-7501 DO Test Kit each analyte tested
K-9510 Sulfide Test Kit
Decontamination
equipment (scrub
FC 1000 Field Decontamination FDEP brushes, phosphate- N
free detergent,
potable water, DI
water)
FQ 1000 Quality Control FDEP NA N
FS 3000 Soil sampling FDEP Clear liner using DPT N
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Project-Specific SAP
Site Name/Project Name: OU-3 Building 780

Site Location: NAS Jacksonville, Jacksonville, Florida

SAP Worksheet #18 -- Sampling Locations and Methods/SOP Requirements Table
(UFP-QAPP Manual Sections 3.1.1 and 3.5.2.3)

Pre-Injection Study

Title: Bioremediation Pilot Study SAP
Revision Number: 02
Date: July 2015

Number of
Sampling Location / . Depth : Samples Sampling SOP
ID Number Matrix (ft bgs) Analytical Group (identify field Reference!
duplicates)
TBD Groundwater TBD Select VOCs 30 FS2200
. Deionized (DI) 1 per cooler of
Trip Blank Water -- Select VOCs VOCs FQ 1000
TBD Soil TBD Acidity 5 FS 3000
1. Standard operating procedure (SOP) or worksheet that describes the sample collection procedures.
Baseline and Post-injection Groundwater Sampling
Number of
Sampling Location / . Depth . Samples Sampling SOP
ID Number Matrix (ft bgs) Analytical Group (identify field Reference'
duplicates)
MW 780-1 Groundwater 12 Select VOCs, CHEMetrics®, NA 1 FS 2200
Parameters, MBTs
OU3-780-MW4S Groundwater 15 Select VOCs, CHEMetrics®, NA 1 FS 2200
Parameters, MBTs
OU3-PZ-024 Groundwater 8.5 Select VOCs, CHEMetrics®, NA 1 FS 2200
Parameters, MBTs
TBD (new wells) Groundwater TBD Select VOCs, CHEMetrics®, NA 5 FS 2200
Parameters, MBTs
Field Duplicate Groundwater -- Select VOCs, NA Parameters 1 FS 2200/FQ 1000
Equipment Rinsate Blank DI Water -- Select VOCs, NA Parameters 1 FQ 1000
MS/MSD DI Water -- Select VOCs, NA Parameters 1 FS 2000/FQ 1000
Trip Blank DI Water - Select VOCs 1 per cooler of FQ 1000

VOCs

1. SOP or worksheet that describes the sample collection procedures.

Page 25 of 48




Title: Bioremediation Pilot Study SAP
Revision Number: 02
Date: July 2015

Project-Specific SAP
Site Name/Project Name: OU-3 Building 780
Site Location: NAS Jacksonville, Jacksonville, Florida

SAP Worksheet #19 -- Analytical SOP Requirements Table

(UFP-QAPP Manual Sections 3.1.1 and 3.5.2.3)

Containers Preservation Maximum Holding
Matrix Analytical Analytical and Preparation (number, size, and Sample Size Requirements Time®
Group Method / SOP Reference’ t ’e)z ’ P (chemical, temperature, (preparation /
yp light protected) analysis)
SW-846 8260B/ SOP . 0 o
Aqueous Select VOCs #MS005/0P021 (3) 40 ml VOC vials 120 mL Cool 4°C + 2°C, pH <2 14 days
RSK-175/ SOP ; 0 o
Aqueous MEE #GC019/0P025 (3) 40 ml VOC vials 120 mL Cool 4°C £ 2°C, pH <2 14 days
Aqueous Chloride, Sulfate EPA 300/ SOP #GN228 (1) 500 ml Nalgene 500 mL Cool 4°C 28 days
SW 846 9060A/ SOP (3) 40 ml VOC vials,
Aqueous TOC #GN215 Amber 120 mL Cool 4°C = 2°C, pH <2 28 days
1 L filtered
Aqueous MBTs gqPCR (1) BioFlo® Filter through Cool 0°C to 6°C 7 days
each
Titration/SIES Protocol for
Soil Acidity Estimating Groundwater and (1) 8ozjar 8oz Cool 4°C 14 days
Soil Acidity (see Appendix C)

1. 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.
3. Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared / extracted.
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Title: Bioremediation Pilot Study SAP
Revision Number: 02
Date: July 2015

Project-Specific SAP
Site Name/Project Name: OU-3 Building 780
Site Location: NAS Jacksonville, Jacksonville, Florida

SAP Worksheet #20 - Field Quality Control Sample Summary Table
(UFP-QAPP Manual Sections 3.1.1 and 3.5.2.3)

No. of Total No.
No. of No. of No. of No. of Equip. No. of of
Matrix Analytical Group Sampling Field MS/MSD32 Field Blanks VOA Trip Samples
Locations® Duplicates Blanks (Rinse Blanks to Lab Per
blank) Event
Soil — Pre-Injection .-
Study Acidity 5 0 0 0 0 0 5
Groundwater — Select VOCs 30 0 0 0 0 1% 32
Pre-injection Study
Groundwater — Select VOCs 8 1 11 0 1 1* 13
Baseline and 6-
NA P t 8 1 11 0 1 0 12
and 12-Month aram.e °rs
Post-injection CHEMetrics® 8 0 0 0 0 0 8
Sampling Events MBTs 8 0 0 0 0 0 8
Groundwater — 3- Select VOCs 8 1 11 0 1 1* 13
and 9-Month Post- ™\ meters 8 1 17 0 1 0 12
injection Sampling
Events CHEMetrics® 8 0 0 0 0 0 8

1. If samples will be collected at different depths at the same location, count each discrete sampling depth as a separate sampling location or station.
2. Although the MS/MSD is not typically considered a field QC, it is included here because location determination is often established in the field.
*  One trip blank per cooler containing VOC samples.
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Project-Specific SAP Title: Bioremediation Pilot Study SAP
Site Name/Project Name: OU-3 Building 780 Revision Number: 02
Site Location: NAS Jacksonville, Jacksonville, Florida Date: July 2015

SAP Worksheet #30 -- Analytical Services Table
(UFP-QAPP Manual Section 3.1.1)

Data Laboratory / Backup Lgbo_ratcl)ry
Matrix Analytical Group LSan’;_pIe Analytical Package Organization® / Organization
|DO|S|a IOt;‘IS Method Tum_arou nd (name and address, contact (Sc?r?;c?g(ejrzgﬂr:zz’
umber Time person and telephone number) telephone number)
Select VOCs SW 8;?)'%2608/ Ms. Jean Dent-Smith
#MS005/0P021 jeans@accutest.com
RSK-175/ SOP Accutest SE
Aqueous MEE #GC019/0P025 4405 Yineland Road
Chloride, Sulfate R Orlando, FL 32811
407-425-6700
TOC SW-846 9060A/ 407-425-0707
SOP #GN215
See Ms Dora Ogles
Worksheet 14 days dogles@microbe.com NA
Aqueous MBT #18 gPCR Microbial Insights
10515 Research Drive
Knoxville TN 37932
865-573-1986 x 107
Ms. Shristi Shrestha
Titration/SIES srajpha@ncsu.edu
Protocol for NCSU Environmental
Saoil Acidity Estimating Engineering Laboratory
Groundwater and 2501 Stinson Drive
Soil Acidity Raleigh NC 27606
919-515-5880
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Project-Specific SAP

Site Name/Project Name: OU-3 Building 780

Site Location: NAS Jacksonville, Jacksonville, Florida

SAP Worksheet #15 -- Reference Limits and Evaluation Table
(UFP-QAPP Manual Section 2.8.1)

Matrix: Groundwater

Analytical Group: VOCs

Title: Bioremediation Pilot Study SAP

Revision Number: 02

Date: July 2015

Erojec_t | Rrojeqt . QuZL(z{tez:tEon Laboratory-Specific
Analyte CAS Number | Action Limit Algtlfon Limit Limit Goal MDLs LODs LOQs
(Wg/L) eterence (ug/l) (Hg/L) (ug/l) (Hg/L)
Chloroethane 75-00-3 12 FDEP GCTL 4 0.50 1 2
1,1-Dichloroethane 75-34-3 70 FDEP GCTL 23 0.26 0.5 1
1,2-Dichloroethane 107-06-2 3 FDEP GCTL 1 0.24 0.5 1
1,1-Dichloroethene 75-35-4 7 FDEP GCTL 2.3 0.25 0.5 1
1,2-Dichloroethene (total) 540-59-0 63 FDEP GCTL 21 0.67 1 2
cis-1,2-Dichloroethene 156-59-2 70 FDEP GCTL 23 0.33 0.5 1
1,1,1-Trichloroethane 71-55-6 200 FDEP GCTL 66 0.34 0.5 1
Trichloroethene 79-01-6 3 FDEP GCTL 1 0.30 0.5 1
Tetrachloroethene 127-18-4 3 FDEP GCTL 1 0.26 0.5 1
Toluene 108-88-3 40 FDEP GCTL 13 0.20 0.5 1
Vinyl Chloride 75-01-4 1 FDEP GCTL 0.33 0.33 0.5 1
Matrix: Groundwater
Analytical Group: NA Parameters
Project Rrojeqt . Project_ Laboratory-Specific
Analyte CAS Number ) . o Action Limit | Quantitation
Units | Action Limit Reference Limit Goal MDLs LODs LOQs
Chloride 16887-00-6 mg/L NA NA 2 0.8 1 2
Methane 74-82-8 ug/L NA NA 0.5 0.16 0.25 0.5
Ethane 74-84-0 ug/L NA NA 1 0.32 0.5 1
Ethene 74-85-1 ug/L NA NA 1 0.43 0.5 1
Sulfate 14808-79-8 mg/L NA NA 2 0.6 1 2
Total Organic Carbon 7440-44-0 mg/L NA NA 1 0.234 0.5 1
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Project-Specific SAP
Site Name/Project Name: OU-3 Building 780
Site Location: NAS Jacksonville, Jacksonville

Matrix: Groundwater

, Florida

Analytical Group: MBTs

Title: Bioremediation Pilot Study SAP

Revision Number: 02
Date: July 2015

Project Project Project Laboratory-Specific
Analyte CAS Number Units A t.rOJeLC. " Action Limit | Quantitation
ction Limi Reference Limit Goal MDLs LODs LOQs

Total Eubacteria (EBAC) NA cells/mL NA NA 5 0.1 NA 5
Dehalococcoides (DHC) NA cells/mL NA NA 0.5 0.1 NA 0.5
tceA Reductase (TCE) NA cells/mL NA NA 0.5 0.1 NA 0.5

BAV1 Vinyl Chloride
Reductase (BVC) NA cells/mL NA NA 0.5 0.1 NA 0.5
Vinyl Chloride Reductase NA cells/imL NA NA 0.5 0.1 NA 0.5
(VCR)

Dehalobacter (DHBt) NA cells/mL NA NA 0.5 0.1 NA 0.5
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Project-Specific SAP
Site Name/Project Name: OU-3 Building 780
Site Location: NAS Jacksonville, Jacksonville, Florida

Title: Bioremediation Pilot Study SAP
Revision Number: 02
Date: July 2015

SAP Worksheet #23 -- Analytical SOP References Table

(UFP-QAPP Manual Section 3.2.1)

Definitive Modified for
Lab SOP Title, Revision Date, and / or or Matrix and . Project
Number Number Screening | Analytical Group Instrument Variance to QSM Work?
Data (Y/N)
SOP for the Introduction of
OP 021 \{olatlle Organic Analytes NA VOC Preparation, NA None N
using Purge-and-Trap, June aqueous
2014
. . . ; . Gas Chromatograph-
S /
MS 005 Analysis of Volatile Organics cre_e.n!ng VOC Analysis, Mass Spectrometer None N
by GC/MS, June 2014 Definitive aqueous
(GC/MS)
Standard Operating Procedure Methane, Ethane,
for Sample Preparation for Ethene Analysis Method not
OP 025 . . NA : NA discussed in DoD N
Dissolved Gases in Aqueous Preparation, QSM 4.2
Samples, June 2014 agueous )
Art;alyclss;‘ss (é:fh[:i)snsqglt\:) edraG?]ses Methane, Ethane, Gas Chromatograph, Method not
GC 019 y nromatograpny, Definitive Ethene Analysis, Flame lonization discussed in DoD N
Flame lonization Detector, aqueous Detector (GC/FID) QSM 4.2
September 2013 q )
Standard Operating Procedure
for the Determination of .
GN 228 Inorganic Anions by lon Definitive Asnl;lra;?é (;hlgggfs Chrcl)gwaztgoealor? (IC) None N
Chromatography Using the IC ysis, aq grap
2000, July 2014
. . Total Organic . Method not
GN 215 Total Organic Carbon in Definitive Carbon Analysis, Shimadzu 5000. TOC discussed in DoD N
Aqueous Samples, June 2013 analyzer, or equivalent
aqueous QSM 4.2
Method not
MI-SOP-gPCR MI-SOP-qPCR 1.2, Definitive CENSUS, ABI 7300 discussed in DoD N
11/04/2013 agueous
QSM 4.2
L Method not
N/A SIES Protocol for Estimating | o iive Acidity, soil NA discussed in DoD N
Groundwater and Soil Acidity QSM 4.2

Note:

Accutest is a DOD-ELAP accredited laboratory. A copy of Accutest’s accreditation is included in Appendix A.
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Project-Specific SAP
Site Name/Project Name: OU-3 Building 780
Site Location: NAS Jacksonville, Jacksonville, Florida

SAP Worksheet #28 -- Laboratory QC Samples Table
(UFP-QAPP Manual Section 3.4)

Title: Bioremediation Pilot Study SAP
Revision Number: 02
Date: July 2015

Matrix Aqueous
Analytical Group Select VOCs
Analytical SW-846 8260B
Method / Accutest SOP#
SOP Reference MS005/ OP021
Person(s) .
Method / SOP QC . . Responsible for | P& Quality | Measurement
QC Sample Frequency / Number LT Corrective Action : Indicator | Performance
Acceptance Limits Corrective (DQI Criteria
Action
Re-prepare and reanalyze all Same as
1
No target compounds >7- samples with positive results. If Analyst, . Method/SOP
One per batch of 20 | the LOQ, except common ) g . Laboratory Bias/
Method Blank ) . insufficient amount of sample is . CL QC
samples or less lab contaminants, which . Supervisor, and |Contamination
available, apply B flag to all affected . Acceptance
must be <LOQ Data Reviewer T
sample results. Limits
4 per sample: . . Same as
System Monitoring |Dibromofluoromethane; e Check for possible matrix effects. If Analyst, Method/SOP
. ’| Laboratory-specific limits none found, reanalyze affected Laboratory .
Compounds 1,2-Dichloroethane-d4; . . ; . ey : . Accuracy/Bias QC
i provided in Appendix D. sample if sufficient sample is Supervisor, and
(SMC)/Surrogates Toluene-d8; 4- . . . Acceptance
Bromofluorobenzene available. Qualify data as needed. | Data Reviewer Limits
Re-prepare and reanalyze all
samples with positive detections. If
insufficient amount of sample is
available, apply qualifier to all Analvst Same as
Laboratory Control e affected sample results. Source of yst Method/SOP
One per batch of 20 Laboratory-specific limits L . Laboratory .
Sample (LCS) . . . poor recovery is investigated and . Accuracy/Bias QC
samples or less provided in Appendix D. o ) . Supervisor, and
eliminated before proceeding with Data Reviewer Acceptance
further analysis, corrective actions Limits
are: 1. Biased low — re-extract and
reanalyze; 2. Insufficient volume —
qualify and footnote.
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Project-Specific SAP

Site Name/Project Name: OU-3 Building 780
Site Location: NAS Jacksonville, Jacksonville, Florida

Title: Bioremediation Pilot Study SAP

Revision Number: 02
Date: July 2015
Matrix Aqueous
Analytical Group Select VOCs
Analytical SW-846 8260B
Method / Accutest SOP#
SOP Reference MS005/ OP021
Person(s) .
Method / SOP QC . . Responsible for DatalQuahty Measurement
QC Sample Frequency / Number LT Corrective Action . Indicator | Performance
Acceptance Limits Corrective .
: (DQI) Criteria
Action
Retention time (RT) £30
4 per sample: seconds from RT of the Inspect instrument for malfunctions. Analvst Same as
Internal Standards Fluorobenzene; ICAL midpoint standard, | Check for possible matrix effects. If Laborgto, Method/SOP
Chlorobenzene-d5; 1,4-| and Extracted lon Current none found, reanalyze affected ratory Accuracy/Bias QC
(1S) . . . ; . oy . Supervisor, and
Dichlorobenzene-d4; | Profile (EICP) area with - sample if sufficient sample is Data Reviewer Acceptance
tert-Butyl Alcohol-d10 50% to +100% of ICAL available. Qualify data as needed. Limits
midpoint std.
Check for errors in calculations and
spike preparation. Check un-spiked
sample results and surrogate Analvst Same as
e recoveries for possible matrix effects yst Method/SOP
One per batch of 20 | Laboratory-specific limits Laboratory .
X . . If no errors are found and the : Accuracy/Bias QC
MS/MSD samples or less provided in Appendix D. . Supervisor, and
associated laboratory control sample Data Reviewer Acceptance
(LCS) in control, matrix effects are the Limits
likely cause. Qualify failing analytes
as estimated.
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Project-Specific SAP

Site Name/Project Name: OU-3 Building 780

Site Location: NAS Jacksonville, Jacksonville, Florida

Title: Bioremediation Pilot Study SAP
Revision Number: 02

Date: July 2015

. Aqueous
Matrix
Analytical Group MEE
Analytical RSK-175
Metf):old / Accutest SOP #
SOP Reference GCO19/0P025
Person(s) .
Frequency / Method / SOP QC . . Responsible Data'Quahty Measurement
QC Sample < Corrective Action : Indicator | Performance
Number Acceptance Limits for Corrective L
: (DQI) Criteria
Action
To use average CF for Same as
Prior to sample quantitation of any analyte, Analyst, Method/SOP
Five point initial | analysis, or when | linear mean %RSD must be < Correct the problem and repeat the initial Laboratory Bias/ Qc
calibration calibration 20%; otherwise use calibration calibration. Supervisor, and |Contamination
e . . - . Acceptance
verification fails. curve with coefficient of Data Reviewer i
] Limits
correlation >0.995.
Analyst Same as
Once for each All analvtes within £15% of Correct the problem, then recalibrate and Laborato’ Method/SOP
ICV ICAL prior to y =0 reanalyze all samples since the last acceptable ratory Accuracy/Bias QC
. expected value. - ! . e Supervisor, and
sample analysis. continuing calibration verification (CCV). . Acceptance
Data Reviewer Limits
At the start of each
analytical ; Analyst Same as
sequence. after All analvtes within £15% of Correct the problem, then recalibrate and Laborato, Method/SOP
ccv 9 ’ y =0 reanalyze all samples since the last acceptable ratory Accuracy/Bias QC
every 10 samples, expected value. Supervisor, and
CCVv. X Acceptance
and at the end of Data Reviewer T
Limits
the sequence.
The source of the contamination is investigated
and eliminated before proceeding with further
analysis. Corrective actions are: Analvst Same as
1. Samples ND - report without qualification. yst . Method/SOP
One per No analytes detected at or s Laboratory Bias/
Method Blank . ! o 2. Samples >10X contamination level — . o QC
preparation batch. | above the %2 RL objectives. . e Supervisor, and |Contamination
report with qualification. . Acceptance
N Data Reviewer S
3. Samples <10x contamination — re-extract Limits

and reanalyze. Insufficient sample -

qualify and footnote.
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Project-Specific SAP

Site Name/Project Name: OU-3 Building 780

Site Location: NAS Jacksonville, Jacksonville, Florida

; Aqueous
Matrix
Analytical Group MEE
Analytical RSK-175
Metf):old / Accutest SOP #
SOP Reference GC019/0P025

Title: Bioremediation Pilot Study SAP
Revision Number: 02

Date: July 2015

Frequency /

Person(s)

. Data Quality [Measurement
Method / SOP QC . . Responsible .
QC Sample Number Acceptance Limits Corrective Action for Corrective Indicator Perfo.rmgnce
Acti (DQI) Criteria
ction
One set per 20 Same as
project-specific Analyst, Method/SOP
MS samples as Within limits specified in Table| Refer to Blank Spike as measure of method Laboratory Bias/ Qc
indicatZd by the 12. performance in clean matrix. Supervisor, and |Contamination Acceptance
client y Data Reviewer LirFr)ﬂts
One set per 20 Analvst Same as
Sample project-specific Labor)a/to, Method/SOP
Du Iic?ate samples as %RPD within Table 12 limits. | Examine the cause for poor reproducibility. Supervisor an Accuracy/Bias QC
P indicated by the D P R . Acceptance
client. ata Reviewer Limits
Re-prepare and reanalyze all samples with
positive detections. If insufficient amount of
sample is available, apply qualifier to all Analvst Same as
e e affected sample results. Source of poor ysth ; Method/SOP
L One per Within limits specified in Table L . L Laboratory Bias/
CS : recovery is investigated and eliminated before . . QC
preparation batch 12. ; ; . . Supervisor, and [Contamination
proceeding with further analysis, corrective Data Reviewer Acceptance
actions are: 1. Biased low — re-extract and Limits

reanalyze; 2. Insufficient volume — qualify and
footnote.
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Project-Specific SAP
Site Name/Project Name: OU-3 Building 780

Site Location: NAS Jacksonville, Jacksonville, Florida

Matrix

Aqueous

Analytical Group

Chloride, Sulfate

Title: Bioremediation Pilot Study SAP
Revision Number: 02

Date: July 2015

Analytical SW-846 9056A
Method / Accutest SOP # GN228
SOP Reference
Person(s) .
Method / SOP QC . . Responsible Data_Quahty Measurement
QC Sample Frequency / Number L Corrective Action . Indicator Performance
Acceptance Limits for Corrective .
. (DQI) Criteria
Action
Initial calibration Prior to sample analysis, First-order linear Correct the problem and repeat the initial Analyst, Bias/ Same as
g or when calibration regression r > 0.995 calibration. Laboratory |Contamination| Method/SOP
— minimum three e . )
. verification fails. Supervisor, QC Acceptance
points and a e
and Data Limits
blank. .
Reviewer
Daily, before sample Instrument response | Correct problem, then repeat initial calibration. Analyst, Accuracy/Bias Same as
analysis or when eluent is within £10% of Laboratory Method/SOP
ICV changed expected value using a Supervisor, QC Acceptance
standard at the RL and Data Limits
Reviewer
At the start of each Instrument response Correct the problem, then recalibrate and Analyst, Accuracy/Bias Same as
analytical sequence, after within + 10% of reanalyze all samples since the last acceptable | Laboratory Method/SOP
every 10 samples, and at| expected response, CCV. Supervisor, QC Acceptance
CCcv : =
the end of the sequence. alternately using and Data Limits
separate mid and high Reviewer
level standards
One per extraction batch.| No analytes detected | The source of the contamination is investigated Analyst, Bias/ Same as
above the RL and eliminated before proceeding with further Laboratory |Contamination| Method/SOP
objectives. analysis. Corrective actions are: Supervisor, QC Acceptance
1. Samples ND — report without qualification. and Data Limits
Method Blank 2. Samples >10X contamination level — report Reviewer

with qualification.

Samples <10x contamination — re-extract and
reanalyze. Insufficient sample - qualify and
footnote.
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Project-Specific SAP
Site Name/Project Name: OU-3 Building 780
Site Location: NAS Jacksonville, Jacksonville, Florida

. Aqueous
Matrix

Analytical Group Chloride, Sulfate

Title: Bioremediation Pilot Study SAP
Revision Number: 02

Date: July 2015

Analytical SW-846 9056A
Method / Accutest SOP # GN228
SOP Reference
Person(s) .
Method / SOP QC : . Responsible Data'Quallty Measurement
QC Sample Frequency / Number A LS Corrective Action : Indicator Performance
cceptance Limits for Corrective -
: (DQI) Criteria
Action
After ICV and CCVs No analytes detected | The source of the contamination is investigated Analyst, Bias/ Same as
above RL objectives. | and eliminated before proceeding with further Laboratory |Contamination| Method/SOP
Calibration Blank analysis. Supervisor, QC Acceptance
and Data Limits
Reviewer
One set per 20 project- 90-110% Refer to Blank Spike as measure of method Analyst, Precision/ Same as
specific samples as performance in clean matrix. Laboratory Accuracy/ Method/SOP
MS/MSD indicated by the client. Supervisor, Bias QC Acceptance
and Data Limits
Reviewer
One per preparation 90-110% Re-prepare and reanalyze all samples with Analyst, Bias/ Same as
batch. positive detections. If insufficient amount of Laboratory |Contamination| Method/SOP
sample is available, apply qualifier to all Supervisor, QC Acceptance
affected sample results. Source of poor and Data Limits
LCS recovery is investigated and eliminated before Reviewer

proceeding with further analysis, corrective
actions are: 1. Biased low — re-extract and
reanalyze; 2. Insufficient volume — qualify and
footnote.
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Project-Specific SAP
Site Name/Project Name: OU-3 Building 780
Site Location: NAS Jacksonville, Jacksonville, Florida

Title: Bioremediation Pilot Study SAP

Revision Number: 02
Date: July 2015
Matrix Aqueous
Analytical
Group TOC
Analytical SW-846 9060A/
Method / Accutest SOP#
SOP Reference GN215
Perso_n(s) Data Quality | Measurement
Method / SOP QC . : Responsible for :
QC Sample Frequency / Number S Corrective Action . Indicator | Performance
Acceptance Limits Corrective S
: (DQI) Criteria
Action
Same as
Samples must be reanalyzed. The Analyst, _ Method/SOP
Method Blank |One per batch of 20 samples of| Result must be <2 | exception to this rule is when the samples Laboratory Bias/ Qc
less. LOQ to be reported contain greater than 10x the | Supervisor, and (Contamination Acceptance
method blank level. Data Reviewer Limits
Re-prepare and reanalyze all samples with
positive detections. If insufficient amount of
sample is available, apply qualifier to all Analyst Same as
o - ,
LCS One per batch of 20 samples of /55 m1uzség/)e V]Y'tr?m affected s_ample re_sults. Sourcg ‘?f poor Laboratory A /Bi MethodC/SOP
less. - o of the recovery is investigated and eliminated Supervisor, and ccuracy/blas Q
true value. before proceeding with further analysis, o Acceptance
. g , Data Reviewer L
corrective actions are: 1. Biased low — re- Limits
extract and reanalyze; 2. Insufficient volume
— qualify and footnote.
%R must be within Results should be flagged with the Same as
MS (MSD may 90 — 110%. appropriate footnote. If the matrix spike Analyst, Method/SOP
replace  |One per batch of 20 samples of amount is < ¥ of the sample amount, then Laboratory Accuracy/Bias Qc
laboratory less. RPD shoul the sample cannot be assessed against the Superwso.r, and Acceptance
duplicate) shouldbe = |~ ontrof limits and should be footnoted to | Data Reviewer Limit
20%. that effect. mits
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Project-Specific SAP

Site Name/Project Name: OU-3 Building 780
Site Location: NAS Jacksonville, Jacksonville, Florida

Title: Bioremediation Pilot Study SAP
Revision Number: 02
Date: July 2015
Matrix Aqueous
Analytical
Group TOC
Analytical SW-846 9060A/
Method / Accutest SOP#
SOP Reference GN215
Person(s) .
Method / SOP QC . . Responsible for Data.Quahty Measurement
QC Sample Frequency / Number < Corrective Action . Indicator Performance
Acceptance Limits Corrective L
i (DQI) Criteria
Action
If a duplicate is out of control, then the Same as
results should be flagged with the Analyst,
: Method/SOP
Laboratory |One per batch of 20 samples of|  oop _ 550, appropriate footnote. If the sample and the| Laboratory Precision Qc
Duplicate less. - ' duplicate are less than 5x the LOQ and are | Supervisor, and Accept
e . ptance
within a range of + the LOQ, then the Data Reviewer Limits
duplicate is considered to be in control.
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Project-Specific SAP

Site Name/Project Name: OU-3 Building 780
Site Location: NAS Jacksonville, Jacksonville, Florida

Matrix

Aqueous

Analytical Group

CENSUS - Dehalococcoides
(DHC), TCE Reductase
(tceA), VC Reductase (vcrA,
bvcA), Total Eubacteria
(EBAC)

Analytical
Method /
SOP Reference

gqPCR

Title: Bioremediation Pilot Study SAP

Revision Number: 02
Date: July 2015

Person(s) . Measurement

QC Sample Frequency / Number Method / SOP. Q.C Corrective Action Responsible for Dgta Quality Performance
Acceptance Limits Corrective Action Indicator (DQI) Criteria

Continuing Standard curve r2 >
Calibration Primary — initial 0.95 Rerun assay / check reagents| Lab area supervisor | Accuracy / bias Standard curve r2
Verification .
Contlnu!ng Secondary — every plate | CT value within +/- Cor_mtmu!ng Secondary — every
Calibration o Calibration
Verification (assay) 20% of known value Verification plate (assay)

Assay Negative
Control (blank)

One per analytical assay
plate

Values for positive
samples are set
above any
fluorescence for the
negative control

Rerun assay; may have to
reoptimize assay

Lab area supervisor

Contamination /
bias

Values for positive
samples are set
above any
fluorescence for the
negative control

DNA Extraction —
Negative Control

One per analytical batch

CT < Assay negative
control

Rerun assay or reextract
samples if problem persists

Lab area supervisor

Contamination /
bias

CT < Assay
negative control

Positive Control

One per analytical assay
plate

Calculated
concentration within
+/-20% of same
concentration on
standard curve

Rerun assay/ check reagents

Lab area supervisor

Contamination /
bias

Calculated
concentration within
+/-20% of same
concentration on
standard curve
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Project-Specific SAP

Site Name/Project Name: OU-3 Building 780
Site Location: NAS Jacksonville, Jacksonville, Florida

Matrix

Aqueous

Analytical Group

CENSUS - Dehalococcoides
(DHC), TCE Reductase
(tceA), VC Reductase (vcrA,
bvcA), Total Eubacteria

Title: Bioremediation Pilot Study SAP

Revision Number: 02
Date: July 2015

(EBAC)
Analytical
Method / gPCR
SOP Reference

Person(s) . Measurement

QC Sample Frequency / Number Method / SOP. Q.C Corrective Action Responsible for Dgta Quality Performance

Acceptance Limits : . Indicator (DQI) o
Corrective Action Criteria

Field Duplicate

At client’s request and with
sample submission

CT value within four
units of other sample
(duplicate)

Rerun assay; if still not within

four CT units, flag “J”
estimate

Lab area supervisor

Contamination /
bias

CT value within four
units of other
sample (duplicate)

CT cycle threshold
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Project-Specific SAP Title: Bioremediation Pilot Study SAP
Site Name/Project Name: OU-3 Building 780 Revision Number: 02
Site Location: NAS Jacksonville, Jacksonville, Florida Date: July 2015

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

Responsible for
Verification (name,
organization)

Internal /

Verification Input Description External

Chain-of-Custody The SIES FOL or designee will review and sign each chain-of- Internal FOL, SIES
Forms custody form to verify that all samples listed are included in the
shipment to the laboratory and the sample information is accurate.
The chain-of-custody forms will be signed by the SIES FOL and a
copy will be retained for the project file and the SIES PM.

SAP Sample Tables Verify that all proposed samples listed in the SAP tables have been Internal FOL and Field Crew, SIES
collected.

Sample Log Sheets Verify that information recorded in the log sheets is accurate and Internal PM, FOL or designee, SIES
complete. PM to verify with internal checklist.

Sample Coordinates | Verify that sample locations are correct and in accordance with the Internal PM, FOL or designee, SIES
SAP proposed locations. PM to verify with internal checklist.

Field SOPs/Field Verify the sampling SOPs were followed, deviations have been Internal PM and FOL, SIES
Logs/Sample documented and the data quality objectives have been achieved.
Collection 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 area documented. PM to verify with
internal checklist.

Analytical SOPs Verify the laboratory SOPs were followed and the correct analytical Internal QAM, Accutest, Microbial
methods/SOPs were applied. QAM to verify with internal checklist. Insights, NCSU

Documentation of Establish that all method QC samples were analyzed and in control Internal QAM - SIES, Accutest,
method QC results as listed in the analytical SOPs. If method QA is not in control, the Microbial Insights
laboratory will contact SIES for guidance prior to report generation.
QAM to verify with internal checklist.
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Project-Specific SAP

Site Name/Project Name: OU-3 Building 780
Site Location: NAS Jacksonville, Jacksonville, Florida

Title: Bioremediation Pilot Study SAP
Revision Number: 02
Date: July 2015

Responsible for

Deliverables (EDDs)

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. PM to verify with internal checklist.

Verification Input Description Internal / Verification (name,
External o
organization)
Field QC Samples Check that field QC samples listed in Worksheet No. 20 were Internal FOL, SIES
collected as required.
Chain-of-custody The laboratory sample custodian will review the sample shipment for Internal/ Laboratory sample custodian
Forms completeness, integrity, and sign accepting the shipment. The SIES External / PM, SIES
PM or designee will check that the Chain-of-Custody Form was
signed/dated by the SIES FOL or designee relinquishing the samples
and also by the laboratory sample custodian receiving the samples
for analysis. PM to verify with internal checklist.
Data Review Data review will be performed using criteria specified in the analytical Internal Accutest and Microbial
methods and Accutest SOPs listed in Worksheets Nos. 12 and 28. Insights Bench
Chemist/Supervisor/QC Staff,
QAM - SIES
Analytical Data All analytical data packages will be verified internally for Internal QAM - SIES, Accutest,
Package completeness by the laboratory performing the work. The laboratory Microbial Insights
QAM will sign the case narrative for each data package. QAM to
verify with internal checklist.
Analytical Data The data package will be verified for completeness by SIES PM or External QAM and PM, SIES
Package designee. Missing information will be requested by SIES from the
laboratory. QAM and PM to verify with internal checklist.
Electronic Data The electronic data will be verified against the chain-of-custody and External PM, SIES
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Project-Specific SAP Title: Bioremediation Pilot Study SAP
Site Name/Project Name: OU-3 Building 780 Revision Number: 02
Site Location: NAS Jacksonville, Jacksonville, Florida Date: July 2015

SAP Worksheet #35 -- Validation (Steps lla and 1lIb) Process Table
(UFP-QAPP Manual Section 5.2.1)

Step Illa/ validation Input Description Responsible for Validation
]o] (name, organization)

1E} Chain-of-custody Verify the custody and integrity of the samples was maintained from collection to | PM or designee, SIES
analysis and the custody records are complete and any deviations are recorded.

lla Holding Times Review that samples were shipped and stored at the required temperature and QAM
sample pH for chemically-preserved samples meets the requirements listed in
Worksheet No. 19. Verify the analyses were performed within the holding times
listed in Worksheet No. 19.

lla/llb Laboratory data results for Verify the laboratory QC samples listed in Worksheet No. 28 were analyzed and | QAM and PM or designee, SIES
accuracy the measurement performance criteria listed in Worksheet No. 12 were met for
all field samples and QC analyses. Check that the specified field QC samples
were collected and analyzed and that the analytical QC criteria set up for this
project were met.

lla/llb Laboratory Duplicate Check the laboratory precision by reviewing the RPD or percent difference QAM
Analyses for Precision values from the laboratory duplicate analyses; MS/MSDs; and LCS/LCSDs.
Verify compliance with the methods and project measurement performance
criteria (MPC) accuracy goals listed in Worksheet No. 12.

lla/llb Sample results for Check that the laboratory recorded the temperature at sample receipt and the pH | QAM
representativeness of the chemically preserved samples to verify sample integrity from sample
collection to analysis.

lla/llb PALs Discuss the impact on matrix interferences or sample dilutions performed QAM and PM, SIES
because of the high concentration of one or more contaminant on the other
target compounds reported as non-detected. Document this usability issue and
inform the SIES PM.

lla/llb Laboratory Report Narrative | Summarize deviations from methods, procedures, or contracts. Qualify data QAM
results based on method or QC deviation and explain all the data qualifications.

Determine if the data met the MPC and determine the impact of any deviations PM, SIES
on the technical usability of the data.

lIb Practical Quantitation Limit Verify the project LOQs listed in Worksheet No. 15 were achieved. PM or designee , SIES

1. lla=compliance with methods, procedures, and contracts [see Table 10, page 117, UFP-QAPP manual, V.1, March 2005.] Ilb=comparison with measurement performance
criteria in the SAP [see Table 11, page 118, UFP-QAPP manual, V.1, March 2005]
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Project-Specific SAP
Site Name/Project Name: OU-3 Building 780
Site Location: NAS Jacksonville, Jacksonville, Florida

SAP Worksheet #36 -- Analytical Data Validation (Steps lla and llb) Summary Table
(UFP-QAPP Manual Section 5.2.1)

Title: Bioremediation Pilot Study SAP
Revision Number: 02
Date: July 2015

Step lla/ llb Matrix Analytical Group Validation Criteria

Data Validator

(title and
organizational
affiliation)

Analytical laboratory performing
data validation as a data review.
Data review will include a check
batch positive and negative controls
recovery (blanks, surrogates, blank
and matrix spikes, duplicates).
; Instrument operating conditions are

VOCs, MEE, Chloride, Sulfate, evaluated too - Initial calibration

and TOC (ICAL), Independent calibration
check (ICV) and daily calibration
verification (CCV). The laboratory
will report any deviations in the
case narrative/conformance
summary section of the data
package.

lla and llb Groundwater

Data Reviewer,
Accutest
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Project-Specific SAP Title: Bioremediation Pilot Study SAP
Site Name/Project Name: OU-3 Building 780 Revision Number: 02
Site Location: NAS Jacksonville, Jacksonville, Florida Date: July 2015

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

The usability of the data directly affects whether project objectives can be achieved. The
following characteristics will be evaluated at a minimum. The results of these evaluations will be
included in the project report. The characteristics will be evaluated for multiple concentration
levels if the evaluator determines that this is necessary. Data will be compared to historic data
to identify trends (if present). To the extent required by the type of data being reviewed, the
assessors will consult with other technically competent individuals to render sound technical
assessment of these data characteristics:

Completeness

The FOL (or designee), acting on behalf of the project team, will compare the laboratory sample
results to a table listing each matrix that was scheduled to be sampled. The completeness goal
for the project will be to sample 100% of the sample matrix. If deviations from the scheduled
sample collection or analyses are identified, the SIES PM and QAM will determine whether the
deviations compromise the ability to meet project objectives. If they do, the SIES PM will
consult with the Navy RPM and other project team members, as necessary (determined by the
Navy RPM), to develop appropriate corrective actions.

Precision

The SIES QAM, acting on behalf of the project team, will determine whether precision goals for
laboratory duplicates were met. If the goals are not met, or data have been flagged as
estimated (J qualifier), limitations on the use of the data will be described in the project report.

Accuracy

The SIES QAM, acting on behalf of the project team, will determine whether the accuracy/bias
goals were met for project data. This will be accomplished by comparing percent recoveries of
LCS, LCSD, MS, MSD, and surrogate compounds to accuracy goals identified in Worksheet
#28. This assessment will include an evaluation of field and laboratory contamination; and
analyte recoveries for surrogates, matrix spike, and laboratory control samples. If the goals are
not met, limitations on the use of the data will be described in the project report. Bias of the
qualified results and a description of the impact of identified non-compliances on a specific data
package or on the overall project data will be described in the project report.

Representativeness

A Project Scientist, identified by the SIES PM and acting on behalf of the project team, will
determine whether the data are adequately representative of intended populations, both
spatially and temporally. This will be accomplished by verifying that samples were collected and
processed for analysis in accordance with the SAP, by reviewing spatial and temporal data
variations, and by comparing these characteristics to expectations. The usability report will
describe the representativeness of the data for each matrix and analytical fraction. This will not
require quantitative comparisons unless professional judgment of the Project Scientist indicates
that a quantitative analysis is required.

Sensitivity

The SIES QAM, acting on behalf of the project team, will determine whether project sensitivity
goals listed in Worksheet #15 are achieved. The overall sensitivity and quantitation limits from
multiple data sets for each matrix and analysis will be compared. If sensitivity goals are not
achieved, the limitations on the data will be described.
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Project-Specific SAP Title: Bioremediation Pilot Study SAP
Site Name/Project Name: OU-3 Building 780 Revision Number: 02
Site Location: NAS Jacksonville, Jacksonville, Florida Date: July 2015

Project Assumptions and Data Qutliers

The SIES PM and designated team members will evaluate whether project assumptions are
valid. This will typically be a qualitative evaluation, but may be supported by quantitative
evaluations. Statistical test for outliers may be conducted using standard statistical techniques
appropriate for this task. Potential outliers will be removed if a review of the associated data
indicates that the results have an assignable cause that renders them inconsistent with the rest
of the data. During this evaluation, the team will consider whether outliers could be indications
of unanticipated site conditions.

Identify the personnel responsible for performing the usability assessment:

The SIES PM, QAM and FOL will be responsible for conducting the listed data usability
assessments, if determined to be necessary. The data usability assessment will be simple
documents in the project report and reviewed during the normal document review cycle.

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 data will be presented in tabular format, including data qualifications such as estimate (J,
UJ) or rejection (R). Written documentation will support the non-compliance estimated or
rejected data results. The project report will identify and describe the data usability limitations
and suggest re-sampling or other corrective actions, if necessary. Data will be compared to
historic data to identify trends, if present.
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Project-Specific SAP Title: Bioremediation Pilot Study SAP
Site Name/Project Name: OU-3 Building 780 Revision Number: 02
Site Location: NAS Jacksonville, Jacksonville, Florida Date: July 2015
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LABORATORY
ACCREDITATION
_BUREAU

Certificate of Accreditation

ISO/IEC 17025:2005 Certificate Number L2229

Accutest Laboratories Southeast, Inc.

4405 Vineland Road, Suite C-15
Orlando FL 32811

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 valid through: December 15, 2015

o

R. Douglas Leonard, Jr., President, COO
Laboratory Accreditation Bureau
Presented the 29t of January 2013

*See the laboratory’s Scope of Accreditation for details of accredited parameters
**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 Cooperation for Laboratory Accreditation).




] LABORATORY
* ) ACCREDITATION
BUREAU

Scope of Accreditation
For
Accutest Laboratories Southeast, I nc.

4405 Vineland Road, Suite C-15
Orlando, FL 32811
Svetlana Izosimova, Ph.D., QA Officer
407-425-6700

Certificate# L 2229

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 v4.2) based on the National Environmental
Laboratory Accreditation Conference Chapter 5 Quality Systems Standard (NELAC Voted Revision
June 5, 2003), accreditation is granted to Accutest Laboratories Southeast, Inc. to perform the following
tests:

Accreditation granted through: December 15, 2015

Testing - Environmental

Non-Potable Water

Technology Method Analyte
GC EPA 8011 1,2-Dibromoethane (EDB)
GC EPA 8011 1,2-Dibromo-3-Chloropropane (DBCP)
GC EPA 8015C Diesel range organics (DRO)
GC EPA 8015C Oil Range Organics (ORO)
GC EPA 8015C Gasoline range organics (GRO)
GC EPA 8015C Ethanol
GC EPA 8015C 2-Ethoxyethanol
GC EPA 8015C Isobutyl alcohol (2-Methyl-1-propanol)
GC EPA 8015C Isopropyl alcohol (2-Propanol)
GC EPA 8015C Methanol
GC EPA 8015C n-Butyl alcohol
GC EPA 8015C n-Propanol
GC EPA 8015D Diesel range organics (DRO)
GC EPA 8015D Oil Range Organics (ORO)
GC EPA 8015D Gasoline range organics (GRO)
GC EPA 8015D Ethanol
GC EPA 8015D 2-Ethoxyethanol
GC EPA 8015D Isobutyl alcohol (2-Methyl-1-propanol)
GC EPA 8015D Isopropyl alcohol (2-Propanol)
GC EPA 8015D Methanol
GC EPA 8015D n-Butyl alcohol
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Certificate# L 2229

Non-Potable Water

Technology Method Analyte
GC EPA 8015D n-Propanol
GC EPA 8021B Benzene
GC EPA 8021B Ethylbenzene
GC EPA 8021B Chlorobenzene
GC EPA 8021B Toluene
GC EPA 8021B 1,2-Dichlorobenzene
GC EPA 8021B 1,3-Dichlorobenzene
GC EPA 8021B 1,4-Dichlorobenzene
GC EPA 8021B m-Xylene
GC EPA 8021B p-Xylene
GC EPA 8021B 0-Xylene
GC EPA 8021B Methyl-tert-Butyl Ether
GC EPA 8081B 4 4°-DDD
GC EPA 8081B 4 4°-DDE
GC EPA 8081B 44°-DDT
GC EPA 8081B Aldrin
GC EPA 8081B Chlordane (tech.)
GC EPA 8081B Dieldrin
GC EPA 8081B Endosulfan 1
GC EPA 8081B Endosulfan Il
GC EPA 8081B Endosulfan sulfate
GC EPA 8081B Endrin
GC EPA 8081B Endrin aldehyde
GC EPA 8081B Endrin ketone
GC EPA 8081B Heptachlor
GC EPA 8081B Heptachlor epoxide
GC EPA 8081B Methoxychlor
GC EPA 8081B Toxaphene (Chlorinated camphene)
GC EPA 8081B alpha-BHC (alpha-Hexachlorocyclohexane)
GC EPA 8081B alpha-Chlordane
GC EPA 8081B beta-BHC (beta-Hexachlorocyclohexane)
GC EPA 8081B delta-BHC
amma-BHC
GC EPA 80818 ?Lindane gamma-Hexachlorocyclohexane)
GC EPA 8081B gamma-Chlordane
GC EPA 8082A Aroclor-1016 (PCB-1016)
GC EPA 8082A Aroclor-1221 (PCB-1221)
GC EPA 8082A Aroclor-1232 (PCB-1232)
GC EPA 8082A Aroclor-1242 (PCB-1242)
GC EPA 8082A Aroclor-1248 (PCB-1248)
GC EPA 8082A Aroclor-1254 (PCB-1254)
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Certificate# L 2229

Non-Potable Water

Technology Method Analyte
GC EPA 8082A Aroclor-1260 (PCB-1260)
GC EPA 8082A Aroclor-1262 (PCB-1262)
GC EPA 8082A Aroclor-1268 (PCB-1268)
GC EPA 8082A 2,4'-diCB bz8
GC EPA 8082A 2,2'5-trCB bz18
GC EPA 8082A 2,4,4'-trCB bz28
GC EPA 8082A 2,2',3,5'-teCB bz44
GC EPA 8082A 2,2'4,5'-teCB bz49
GC EPA 8082A 2,2'5,5'-teCB bz52
GC EPA 8082A 2,3'4,4'-teCB bz66
GC EPA 8082A 3,3'4,4'-teCB bz77
GC EPA 8082A 3,4,4',5-teCB bz81
GC EPA 8082A 2,2',3,4,5'-peCB bz87
GC EPA 8082A 2,2',3,4',5-peCB bz90
GC EPA 8082A 2,2',4,5,5'-peCB bz101
GC EPA 8082A 2,3,3',4,4'-peCB bz105
GC EPA 8082A 2,3'4,4'5-peCB bz118
GC EPA 8082A 2',3,4,4'5-peCB bz123
GC EPA 8082A 3,3'4,4'5-peCB bz126
GC EPA 8082A 2,2',3,3',4,4-hxCB bz128
GC EPA 8082A 2,2',3,4,4'5'-hxCB bz138
GC EPA 8082A 2,2',3,5,5',6-hxCB bz151
GC EPA 8082A 2,2'4,4'5,5'-hxCB bz153
GC EPA 8082A 2,3,3',4,4'5-hxCB bz156
GC EPA 8082A 2,3,3',4,4'5'-hxCB bz157
GC EPA 8082A 2,34,4'5,5'-hxCB bz167
GC EPA 8082A 3,3,4,4'5,5'-hxCB bz169
GC EPA 8082A 2,2',3,3',4,4',5-hpCB bz170
GC EPA 8082A 2,2',3,4,4'5,5'-hpCB bz180
GC EPA 8082A 2,2'3,4,4'5',6-hpCB bz183
GC EPA 8082A 2,2',3,4,4'6,6'-hpCB bz184
GC EPA 8082A 2,2',3,4'5,5",6-hpCB bz187
GC EPA 8082A 2,3,3,4,4'5,5'-hpCB bz189
GC EPA 8082A 2,2',3,3',4,4'5,6-0cCB bz195
GC EPA 8082A 2,2',3,3,4,4'5,5',6-noCB bz206
GC EPA 8082A Decachlorobiphenyl bz209
GC EPA 8091 2 4-Dinitrotoluene (2 4-DNT)
GC EPA 8091 2 6-Dinitrotoluene (2 6-DNT)
GC EPA 8141B Azinphos-methyl (Guthion)
GC EPA 8141B Bolstar (Sulprofos)

GC EPA 8141B Carbophenothion
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Non-Potable Water

Technology Method Analyte
GC EPA 8141B Chlorpyrifos
GC EPA 8141B Coumaphos
GC EPA 8141B Demeton-o
GC EPA 8141B Demeton-s
GC EPA 8141B Diazinon
GC EPA 8141B Dichlorovos (DDVP Dichlorvos)
GC EPA 8141B Dimethoate
GC EPA 8141B Disulfoton
GC EPA 8141B EPN
GC EPA 8141B Ethion
GC EPA 8141B Ethoprop
GC EPA 8141B Famphur
GC EPA 8141B Fensulfothion
GC EPA 8141B Fenthion
GC EPA 8141B Malathion
GC EPA 8141B Merphos
GC EPA 8141B Methyl parathion (Parathion methyl)
GC EPA 8141B Mevinphos
GC EPA 8141B Monocrotophos
GC EPA 8141B Naled
GC EPA 8141B Parathion ethyl
GC EPA 8141B Phorate
GC EPA 8141B Ronnel
GC EPA 8141B Stirofos
GC EPA 8141B Sulfotepp
GC EPA 8141B Tetraethyl pyrophosphate (TEPP)
GC EPA 8141B Thionazin (Zinophos)
GC EPA 8141B Tokuthion (Prothiophos)
GC EPA 8141B Trichloronate
GC EPA 8141B 0 0 o-Triethyl phosphorothioate
GC EPA 8151A 245-T
GC EPA 8151A 24-D
GC EPA 8151A 24-DB
GC EPA 8151A Dalapon
GC EPA 8151A Dicamba
GC EPA 8151A Dichloroprop (Dichlorprop)
GC EPA 8151A Dinoseb (2-sec-butyl-4 6-dinitrophenol DNBP)
GC EPA 8151A MCPA
GC EPA 8151A MCPP
GC EPA 8151A Pentachlorophenol
GC EPA 8151A Silvex (24 5-TP)
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Non-Potable Water

Technology Method Analyte
GC RSK-175 Acetylene
GC RSK-175 Methane
GC RSK-175 Ethane
GC RSK-175 Ethene
GC RSK-175 Propane
GC FL-PRO Total Petroleum Hydrocarbons (TPH)
GC MA-EPH Diesel range organics (DRO)
GC MA-VPH Gasoline range organics (GRO)
GC 0OA-1 Gasoline range organics (GRO)
GC 0OA-2 Diesel range organics (DRO)
GC TN-EPH Diesel range organics (DRO)
GC TN-GRO Gasoline range organics (GRO)
GC WI-DRO Diesel range organics (DRO)
GC AK-101 Gasoline range organics (GRO)
GC AK-102 Diesel range organics (DRO)
GC OK-GRO Gasoline range organics (GRO)
GC OK-DRO Diesel range organics (DRO)
GC TX 1005 Petroleum range organics
GC TX 1005 Extractable petroleum hydrocarbans
GC/IMS EPA 8260B 111 2-Tetrachloroethane
GC/IMS EPA 8260B 11 1-Trichloroethane
GC/IMS EPA 8260B 11 2 2-Tetrachloroethane
GC/IMS EPA 8260B 1 1 2-Trichloroethane
GC/IMS EPA 8260B 1 1-Dichloroethane
GC/IMS EPA 8260B 1 1-Dichloroethylene
GC/IMS EPA 8260B 1 1-Dichloropropene
GC/MS EPA 8260B 1 2 3-Trichlorobenzene
GC/IMS EPA 8260B 1 2 3-Trichloropropane
GC/MS EPA 8260B 1 2 4-Trichlorobenzene
GC/IMS EPA 8260B 1 2 4-Trimethylbenzene
GC/MS EPA 8260B 1 2-Dibromo-3-chloropropane (DBCP)
GC/MS EPA 8260B 1 2-Dibromoethane (EDB Ethylene dibromide)
GC/IMS EPA 8260B 1 2-Dichlorobenzene
GC/MS EPA 8260B 1 2-Dichloroethane
GC/MS EPA 8260B 1 2-Dichloropropane
GC/MS EPA 8260B 1,2-Dichlorotrifluoroethane (Freon 123)
GC/IMS EPA 8260B 1 3 5-Trimethylbenzene
GC/MS EPA 8260B 1 3-Dichlorobenzene
GC/IMS EPA 8260B 1 3-Dichloropropane
GC/MS EPA 8260B 1 4-Dichlorobenzene
GC/MS EPA 8260B 1-Chlorohexane
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Non-Potable Water

Technology Method Analyte
GC/IMS EPA 8260B 2 2-Dichloropropane
GC/IMS EPA 8260B 2-Butanone (Methyl ethyl ketone MEK)
GC/IMS EPA 8260B 2-Chloroethyl vinyl ether
GC/MS EPA 8260B 2-Chlorotoluene
GC/MS EPA 8260B 2-Hexanone
GC/IMS EPA 8260B 2-Nitropropane
GC/MS EPA 8260B 4-Chlorotoluene
GC/MS EPA 8260B 4-Methyl-2-pentanone (MIBK)
GC/MS EPA 8260B Acetone
GC/MS EPA 8260B Acetonitrile
GC/MS EPA 8260B Acrolein (Propenal)
GC/MS EPA 8260B Acrylonitrile
GC/IMS EPA 8260B Allyl chloride (3-Chloropropene)
GC/MS EPA 8260B Benzene
GC/MS EPA 8260B Benzyl Chloride
GC/MS EPA 8260B Bromobenzene
GC/MS EPA 8260B Bromochloromethane
GC/MS EPA 8260B Bromodichloromethane
GC/MS EPA 8260B Bromoform
GC/MS EPA 8260B Carbon disulfide
GC/MS EPA 8260B Carbon tetrachloride
GC/MS EPA 8260B Chlorobenzene
GC/MS EPA 8260B Chloroethane
GC/MS EPA 8260B Chloroform
GC/IMS EPA 8260B Chloroprene
GC/IMS EPA 8260B Cyclohexane
GC/IMS EPA 8260B Cyclohexanone
GC/IMS EPA 8260B Di-isopropylether (DIPE)
GC/MS EPA 8260B Dibromochloromethane
GC/MS EPA 8260B Dibromomethane
GC/MS EPA 8260B Dichlorodifluoromethane
GC/MS EPA 8260B Diethyl ether
GC/MS EPA 8260B Ethanol
GC/MS EPA 8260B Ethyl acetate
GC/MS EPA 8260B Ethyl methacrylate
GC/MS EPA 8260B Ethyl-t-butylether (ETBE)
GC/MS EPA 8260B Ethylbenzene
GC/MS EPA 8260B Ethylene Oxide
GC/MS EPA 8260B Hexachlorobutadiene
GC/MS EPA 8260B Hexane
GC/IMS EPA 8260B lodomethane (Methyl iodide)
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Non-Potable Water

Technology Method Analyte
GC/IMS EPA 8260B Isobutyl alcohol (2-Methyl-1-propanol)
GC/IMS EPA 8260B Isopropylbenzene
GC/IMS EPA 8260B Methacrylonitrile
GC/MS EPA 8260B Methyl Acetate
GC/IMS EPA 8260B Methyl bromide (Bromomethane)
GC/IMS EPA 8260B Methyl chloride (Chloromethane)
GC/MS EPA 8260B Methylcyclohexane
GC/MS EPA 8260B Methyl methacrylate
GC/MS EPA 8260B Methy! tert-butyl ether (MTBE)
GC/MS EPA 8260B Methylene chloride
GC/MS EPA 8260B Naphthalene
GC/IMS EPA 8260B Pentachloroethane
GC/IMS EPA 8260B Propionitrile (Ethyl cyanide)
GC/MS EPA 8260B Styrene
GC/IMS EPA 8260B T-amylmethylether (TAME)
GC/IMS EPA 8260B Tetrachloroethylene (Perchloroethylene)
GC/IMS EPA 8260B Tetrahydrofuran
GC/MS EPA 8260B Toluene
GC/MS EPA 8260B Trichloroethene (Trichloroethylene)
GC/IMS EPA 8260B Trichlorofluoromethane
GC/MS EPA 8260B Vinyl acetate
GC/MS EPA 8260B Vinyl chloride
GC/MS EPA 8260B Xylene (total)

GC/MS EPA 8260B m,p-Xylene

GC/MS EPA 8260B 0-Xylene

GC/IMS EPA 8260B cis-1 2-Dichloroethylene
GC/IMS EPA 8260B cis-1 3-Dichloropropene
GC/MS EPA 8260B cis-1 4-Dichloro-2-butene
GC/IMS EPA 8260B n-Butylbenzene

GC/MS EPA 8260B n-Propylbenzene

GC/MS EPA 8260B p-Dioxane

GC/MS EPA 8260B p-lsopropyltoluene

GC/MS EPA 8260B sec-Butylbenzene

GC/MS EPA 8260B tert-Butyl alcohol

GC/MS EPA 8260B tert-Butylbenzene

GC/MS EPA 8260B trans-1 2-Dichloroethylene
GC/IMS EPA 8260B trans-1 3-Dichloropropylene
GC/MS EPA 8260B trans-1 4-Dichloro-2-butene
GC/IMS EPA 8260B Ethyl tert-butyl alcohol
GC/IMS EPA 8260B Isopropyl ether

GC/IMS EPA 8260B tert-Amy! alcohol
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* ) ACCREDITATION
BUREAU

Certificate# L 2229

Non-Potable Water

Technology Method Analyte
GC/IMS EPA 8260B tert-Butyl formate
GC/MS EPA 8260B 1 1 2-Trichloro-1 2 2-trifluoroethane
GC/MS EPA 8260C 111 2-Tetrachloroethane
GC/MS EPA 8260C 11 1-Trichloroethane
GC/MS EPA 8260C 11 2 2-Tetrachloroethane
GC/MS EPA 8260C 11 2-Trichloroethane
GC/MS EPA 8260C 1 1-Dichloroethane
GC/MS EPA 8260C 1 1-Dichloroethylene
GC/MS EPA 8260C 1 1-Dichloropropene
GC/MS EPA 8260C 1 2 3-Trichlorobenzene
GC/MS EPA 8260C 1 2 3-Trichloropropane
GC/IMS EPA 8260C 1 2 4-Trichlorobenzene
GC/IMS EPA 8260C 1 2 4-Trimethylbenzene
GC/IMS EPA 8260C 1 2-Dibromo-3-chloropropane (DBCP)
GC/IMS EPA 8260C 1 2-Dibromoethane (EDB Ethylene dibromide)
GC/MS EPA 8260C 1 2-Dichlorobenzene
GC/MS EPA 8260C 1 2-Dichloroethane
GC/IMS EPA 8260C 1 2-Dichloropropane
GC/MS EPA 8260C 1,2-Dichlorotrifluoroethane (Freon 123)
GC/MS EPA 8260C 1 3 5-Trimethylbenzene
GC/IMS EPA 8260C 1 3-Dichlorobenzene
GC/MS EPA 8260C 1 3-Dichloropropane
GC/IMS EPA 8260C 1 4-Dichlorobenzene
GC/IMS EPA 8260C 1-Chlorohexane
GC/IMS EPA 8260C 2 2-Dichloropropane
GC/IMS EPA 8260C 2-Butanone (Methy! ethyl ketone MEK)
GC/IMS EPA 8260C 2-Chloroethyl vinyl ether
GC/MS EPA 8260C 2-Chlorotoluene
GC/MS EPA 8260C 2-Hexanone
GC/IMS EPA 8260C 2-Nitropropane
GC/IMS EPA 8260C 4-Chlorotoluene
GC/MS EPA 8260C 4-Methyl-2-pentanone (MIBK)
GC/IMS EPA 8260C Acetone
GC/MS EPA 8260C Acetonitrile
GC/MS EPA 8260C Acrolein (Propenal)
GC/MS EPA 8260C Acrylonitrile
GC/IMS EPA 8260C Allyl chloride (3-Chloropropene)
GC/MS EPA 8260C Benzene
GC/MS EPA 8260C Benzyl Chloride
GC/MS EPA 8260C Bromobenzene
GC/MS EPA 8260C Bromochloromethane
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Certificate# L 2229

Non-Potable Water

Technology Method Analyte
GC/MS EPA 8260C Bromodichloromethane
GC/MS EPA 8260C Bromoform
GC/MS EPA 8260C Carbon disulfide
GC/MS EPA 8260C Carbon tetrachloride
GC/MS EPA 8260C Chlorobenzene
GC/MS EPA 8260C Chloroethane
GC/MS EPA 8260C Chloroform
GC/MS EPA 8260C Chloroprene
GC/MS EPA 8260C Cyclohexane
GC/MS EPA 8260C Cyclohexanone
GC/MS EPA 8260C Di-isopropylether (DIPE)
GC/IMS EPA 8260C Dibromochloromethane
GC/MS EPA 8260C Dibromomethane
GC/MS EPA 8260C Dichlorodifluoromethane
GC/MS EPA 8260C Diethyl ether
GC/MS EPA 8260C Ethanol
GC/MS EPA 8260C Ethyl acetate
GC/IMS EPA 8260C Ethyl methacrylate
GC/MS EPA 8260C Ethyl-t-butylether (ETBE)
GC/MS EPA 8260C Ethylbenzene
GC/MS EPA 8260C Ethyl Acetate
GC/IMS EPA 8260C Hexachlorobutadiene
GC/IMS EPA 8260C Hexane
GC/MS EPA 8260C lodomethane (Methyl iodide)
GC/IMS EPA 8260C Isobutyl alcohol (2-Methyl-1-propanol)
GC/IMS EPA 8260C Isopropylbenzene
GC/IMS EPA 8260C Methacrylonitrile
GC/MS EPA 8260C Methyl Acetate
GC/IMS EPA 8260C Methyl bromide (Bromomethane)
GC/IMS EPA 8260C Methyl chloride (Chloromethane)
GC/MS EPA 8260C Methylcyclohexane
GC/MS EPA 8260C Methyl methacrylate
GC/MS EPA 8260C Methy! tert-butyl ether (MTBE)
GC/MS EPA 8260C Methylene chloride
GC/MS EPA 8260C Naphthalene
GC/IMS EPA 8260C Pentachloroethane
GC/IMS EPA 8260C Propionitrile (Ethyl cyanide)
GC/MS EPA 8260C Styrene
GC/IMS EPA 8260C T-amylmethylether (TAME)
GC/IMS EPA 8260C Tetrachloroethylene (Perchloroethylene)
GC/IMS EPA 8260C Tetrahydrofuran
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* ) ACCREDITATION
BUREAU

Certificate# L 2229

Non-Potable Water

Technology Method Analyte

GC/MS EPA 8260C Toluene

GC/IMS EPA 8260C Trichloroethene (Trichloroethylene)

GC/MS EPA 8260C Trichlorofluoromethane

GC/IMS EPA 8260C Vinyl acetate

GC/MS EPA 8260C Vinyl chloride

GC/MS EPA 8260C Xylene (total)

GC/MS EPA 8260C m,p-Xylene

GC/MS EPA 8260C 0-Xylene

GC/MS EPA 8260C cis-1 2-Dichloroethylene

GC/MS EPA 8260C cis-1 3-Dichloropropene

GC/MS EPA 8260C cis-1 4-Dichloro-2-butene

GC/MS EPA 8260C n-Butylbenzene

GC/IMS EPA 8260C n-Propylbenzene

GC/MS EPA 8260C p-Dioxane

GC/IMS EPA 8260C p-Isopropyltoluene

GC/IMS EPA 8260C sec-Butylbenzene

GC/IMS EPA 8260C tert-Butyl alcohol

GC/IMS EPA 8260C tert-Butylbenzene

GC/MS EPA 8260C trans-1 2-Dichloroethylene

GC/MS EPA 8260C trans-1 3-Dichloropropylene

GC/IMS EPA 8260C trans-1 4-Dichloro-2-butene

GC/MS EPA 8260C Ethyl tert-butyl alcohol

GC/MS EPA 8260C Isopropyl ether

GC/MS EPA 8260C tert-Amy! alcohol

GC/IMS EPA 8260C tert-Butyl formate

GC/MS EPA 8260C 11 2-Trichloro-1 2 2-trifluoroethane

GC/MS EPA 8270D 1 2 4 5-Tetrachlorobenzene

GC/MS EPA 8270D 1 2 4-Trichlorobenzene

GC/MS EPA 8270D 1 2-Dichlorobenzene

GC/IMS EPA 8270D 1 2-Diphenylhydrazine

GC/MS EPA 8270D 1 3 5-Trinitrobenzene (1 3 5-TNB)

GC/IMS EPA 8270D 1 3-Dichlorobenzene

GC/MS EPA 8270D 1 3-Dinitrobenzene (1 3-DNB)

GC/MS EPA 8270D 1 4-Dichlorobenzene

GC/IMS EPA 8270D 1 4-Dithiane

GC/IMS EPA 8270D 1 4-Oxathiane

GC/IMS EPA 8270D 1 4-Naphthoquinone

GC/IMS EPA 8270D 1 4-Phenylenediamine

GC/IMS EPA 8270D 1-Chloronaphthalene
1-Methylnaphthalene

GC/MS EPA 8270D (added i/o mFe)thod at FDEP request)

Form 403.8 — Rev 1-04-11-11

Page 10 of 35



] LABORATORY
* ) ACCREDITATION
BUREAU

Certificate# L 2229

Non-Potable Water

Technology Method Analyte
GC/IMS EPA 8270D 1-Naphthylamine
GC/IMS EPA 8270D 2 3 4 6-Tetrachlorophenol
GC/IMS EPA 8270D 2 4 5-Trichlorophenol
GC/IMS EPA 8270D 2 4 6-Trichlorophenol
GC/IMS EPA 8270D 2 4-Dichlorophenol
GC/IMS EPA 8270D 2 4-Dimethylphenol
GC/MS EPA 8270D 2 4-Dinitrophenol
GC/MS EPA 8270D 2 4-Dinitrotoluene (2 4-DNT)
GC/MS EPA 8270D 2 6-Dichlorophenol
GC/MS EPA 8270D 2 6-Dinitrotoluene (2 6-DNT)
GC/MS EPA 8270D 2-Acetylaminofluorene
GC/MS EPA 8270D 2-Chloronaphthalene
GC/IMS EPA 8270D 2-Chlorophenol
GC/IMS EPA 8270D 2-Methyl-4 6-dinitrophenol
GC/IMS EPA 8270D 2-Methylnaphthalene
GC/IMS EPA 8270D 2-Methylphenol (o-Cresol)
GC/IMS EPA 8270D 2-Naphthylamine
GC/IMS EPA 8270D 2-Nitroaniline
GC/MS EPA 8270D 2-Nitrophenol
GC/MS EPA 8270D 2-Picoline (2-Methylpyridine)
GC/IMS EPA 8270D 3 3"-Dichlorobenzidine
GC/MS EPA 8270D 3 3 -Dimethylbenzidine
GC/MS EPA 8270D 3-Methylcholanthrene
GC/MS EPA 8270D 3-Methylphenol (m-Cresol)
GC/MS EPA 8270D 3-Nitroaniline
GC/IMS EPA 8270D 4-Aminobiphenyl
GC/IMS EPA 8270D 4-Bromophenyl phenyl ether
GC/IMS EPA 8270D 4-Chloro-3-methylphenol
GC/MS EPA 8270D 4-Chloroaniline
GC/IMS EPA 8270D 4-Chlorophenyl phenylether
GC/MS EPA 8270D 4-Dimethyl aminoazobenzene
GC/MS EPA 8270D 4-Methylphenol (p-Cresol)
GC/IMS EPA 8270D 4-Nitroaniline
GC/MS EPA 8270D 4-Nitrophenol
GC/MS EPA 8270D 4 4’-methylene-bis(2-chloroaniline)
GC/IMS EPA 8270D 5-Nitro-o-toluidine
GC/IMS EPA 8270D 7 12-Dimethylbenz(a) anthracene
GC/IMS EPA 8270D Acenaphthene
GC/IMS EPA 8270D Acenaphthylene
GC/IMS EPA 8270D Acetophenone
GC/MS EPA 8270D Aniline
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Certificate# L 2229

Non-Potable Water

Technology Method Analyte
GC/MS EPA 8270D Anthracene
GC/MS EPA 8270D Aramite
GC/MS EPA 8270D Benzidine
GC/IMS EPA 8270D Benzo(a)anthracene
GC/IMS EPA 8270D Benzo(a)pyrene
GC/IMS EPA 8270D Benzo(b)fluoranthene
GC/MS EPA 8270D Benzo(g h i)perylene
GC/MS EPA 8270D Benzo(k)fluoranthene
GC/MS EPA 8270D Benzoic acid
GC/MS EPA 8270D Benzyl alcohol
GC/MS EPA 8270D Butyl benzyl phthalate
GC/IMS EPA 8270D Carbazole
GC/MS EPA 8270D Chrysene
GC/MS EPA 8270D Di-n-butyl phthalate
GC/IMS EPA 8270D Di-n-octyl phthalate
GC/IMS EPA 8270D Dibenz(a h)anthracene
GC/IMS EPA 8270D Dibenz(a j)acridine
GC/MS EPA 8270D Dibenzofuran
GC/MS EPA 8270D Diethyl phthalate
GC/MS EPA 8270D Dimethyl phthalate
GC/MS EPA 8270D Diphenyl Ether
GC/MS EPA 8270D Ethyl methanesulfonate
GC/IMS EPA 8270D Fluoranthene
GC/IMS EPA 8270D Fluorene
GC/MS EPA 8270D Hexachlorobenzene
GC/MS EPA 8270D Hexachlorobutadiene
GC/IMS EPA 8270D Hexachlorocyclopentadiene
GC/MS EPA 8270D Hexachloroethane
GC/MS EPA 8270D Hexachlorophene
GC/IMS EPA 8270D Hexachloropropene
GC/MS EPA 8270D Indeno(1 2 3-cd)pyrene
GC/MS EPA 8270D Isophorone
GC/IMS EPA 8270D Isosafrole
GC/MS EPA 8270D Methapyrilene
GC/MS EPA 8270D Methyl methanesulfonate
GC/MS EPA 8270D Naphthalene
GC/MS EPA 8270D Nicotine
GC/MS EPA 8270D Nitrobenzene
GC/IMS EPA 8270D Nitroquinoline-1-oxide
GC/MS EPA 8270D Pentachlorobenzene
GC/MS EPA 8270D Pentachloronitrobenzene
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Certificate# L 2229

Non-Potable Water

Technology Method Analyte
GC/IMS EPA 8270D Pentachlorophenol
GC/MS EPA 8270D Phenacetin
GC/MS EPA 8270D Phenanthrene
GC/MS EPA 8270D Phenol
GC/IMS EPA 8270D Pronamide (Kerb)
GC/MS EPA 8270D Pyrene
GC/MS EPA 8270D Pyridine
GC/MS EPA 8270D Resorcinol
GC/MS EPA 8270D Safrole
GC/MS EPA 8270D a-a-Dimethylphenethylamine
GC/MS EPA 8270D bis(2-Chloroethoxy)methane
GC/MS EPA 8270D bis(2-Chloroethyl) ether
bis(2-Chloroisopropyl
GC/MS EPA 8270D ethfer (2 2‘-Oxygis(q¥c)hIoropropane))
GC/IMS EPA 8270D bis(2-Ethylhexyl) phthalate (DEHP)
GC/MS EPA 8270D n-Nitroso-di-n-butylamine
GC/MS EPA 8270D n-Nitrosodi-n-propylamine
GC/MS EPA 8270D n-Nitrosodiethylamine
GC/MS EPA 8270D n-Nitrosodimethylamine
GC/MS EPA 8270D n-Nitrosodiphenylamine
GC/IMS EPA 8270D n-Nitrosodiphenylamine/Diphenylamine (analyte pair)
GC/IMS EPA 8270D n-Nitrosomethylethylamine
GC/IMS EPA 8270D n-Nitrosomorpholine
GC/IMS EPA 8270D n-Nitrosopiperidine
GC/IMS EPA 8270D n-Nitrosopyrrolidine
GC/MS EPA 8270D o-Toluidine
GC/MS EPA 8270D Anilazine
GC/MS EPA 8270D Chlorobenzilate
GC/IMS EPA 8270D Diallate
GC/IMS EPA 8270D Dimethoate
GC/MS EPA 8270D Disulfoton
GC/MS EPA 8270D Famphur
GC/MS EPA 8270D Isodrin
GC/MS EPA 8270D Kepone
GC/IMS EPA 8270D Methyl parathion (Parathion methyl)
GC/IMS EPA 8270D Parathion ethyl
GC/MS EPA 8270D Phorate
GC/MS EPA 8270D Sulfotepp
GC/MS EPA 8270D Thionazin (Zinophos)
GC/MS EPA 8270D 0 0 o-Triethyl phosphorothioate
GC/MS EPA 8270D 1 4-Dioxane (1 4-Diethyleneoxide)

Form 403.8 — Rev 1-04-11-11

Page 13 of 35




] LABORATORY
* ) ACCREDITATION
BUREAU

Certificate# L 2229

Non-Potable Water

Technology Method Analyte
GC/IMS EPA 8270D Propazine
GC/MS EPA 8270D Benzaldehyde
GC/MS EPA 8270D Biphenyl
GC/IMS EPA 8270D Caprolactam
GC/MS EPA 8270D Pentachloroethane
GC/MS EPA 8270D Atrazine
GC/MS EPA 8270D Simazine
HPLC EPA 8310 1-Methylnaphthalene
HPLC EPA 8310 2-Methylnaphthalene
HPLC EPA 8310 Acenaphthene
HPLC EPA 8310 Acenaphthylene
HPLC EPA 8310 Anthracene
HPLC EPA 8310 Benzo(a)anthracene
HPLC EPA 8310 Benzo(a)pyrene
HPLC EPA 8310 Benzo(b)fluoranthene
HPLC EPA 8310 Benzo(g h i)perylene
HPLC EPA 8310 Benzo(k)fluoranthene
HPLC EPA 8310 Chrysene
HPLC EPA 8310 Dibenz(a h)anthracene
HPLC EPA 8310 Fluoranthene
HPLC EPA 8310 Fluorene
HPLC EPA 8310 Indeno(1 2 3-cd)pyrene
HPLC EPA 8310 Naphthalene
HPLC EPA 8310 Phenanthrene
HPLC EPA 8310 Pyrene
HPLC EPA 610 1-Methylnaphthalene
HPLC EPA 610 2-Methylnaphthalene
HPLC EPA 610 Acenaphthene
HPLC EPA 610 Acenaphthylene
HPLC EPA 610 Anthracene
HPLC EPA 610 Benzo(a)anthracene
HPLC EPA 610 Benzo(a)pyrene
HPLC EPA 610 Benzo(b)fluoranthene
HPLC EPA 610 Benzo(g h i)perylene
HPLC EPA 610 Benzo(k)fluoranthene
HPLC EPA 610 Chrysene
HPLC EPA 610 Dibenz(a h)anthracene
HPLC EPA 610 Fluoranthene
HPLC EPA 610 Fluorene
HPLC EPA 610 Indeno(1 2 3-cd)pyrene
HPLC EPA 610 Naphthalene

Form 403.8 — Rev 1-04-11-11

Page 14 of 35



] LABORATORY
* ) ACCREDITATION
BUREAU

Certificate# L 2229

Non-Potable Water

Technology Method Analyte
HPLC EPA 610 Phenanthrene
HPLC EPA 610 Pyrene
HPLC EPA 8330A 1 3 5-Trinitrobenzene (1 3 5-TNB)
HPLC EPA 8330A 1 3-Dinitrobenzene (1 3-DNB)
HPLC EPA 8330A 2 2’, 6 6’-Tetranitro-4 4’-azoxytoluene
HPLC EPA 8330A 2 4 6-Trinitrotoluene (2 4 6-TNT)
HPLC EPA 8330A 2 4-Dinitrotoluene (2 4-DNT)
HPLC EPA 8330A 2 6-Dinitrotoluene (2 6-DNT)
HPLC EPA 8330A 2-Amino-4 6-dinitrotoluene (2-am-dnt)
HPLC EPA 8330A 2-Nitrotoluene
HPLC EPA 8330A 3 5-Dinitroaniline
HPLC EPA 8330A 3-Nitrotoluene
HPLC EPA 8330A 4-Amino-2 6-dinitrotoluene (4-am-dnt)
HPLC EPA 8330A 4-Nitrotoluene
HPLC EPA 8330A Nitrobenzene
HPLC EPA 8330A Nitroglycerin
HPLC EPA 8330A Octahydro-1 3 5 7-tetranitro-1 3 5 7-tetrazocine (HMX)
HPLC EPA 8330A Pentaerythritoltetranitrate (PETN)
HPLC EPA 8330A RDX (hexahydro-1 3 5-trinitro-1 3 5-triazine)
HPLC EPA 8330A Tetryl (methyl-2 4 6-trinitrophenylnitramine)
HPLC EPA 8330A 2-amino-6-Nitrotoluene
HPLC EPA 8330A 4-amino-2-Nitrotoluene
HPLC EPA 8330A 2-amino-4-Nitrotoluene
HPLC EPA 8330A 2,4-diamino-6-Nitrotoluene
HPLC EPA 8330A 2,6-diamino-4-Nitrotoluene
HPLC EPA 8330A DNX
HPLC EPA 8330A MNX
HPLC EPA 8330A TNX
HPLC EPA 8330B 1 3 5-Trinitrobenzene (1 3 5-TNB)
HPLC EPA 8330B 1 3-Dinitrobenzene (1 3-DNB)
HPLC EPA 8330B 2 4 6-Trinitrotoluene (2 4 6-TNT)
HPLC EPA 8330B 2 4-Dinitrotoluene (2 4-DNT)
HPLC EPA 8330B 2 6-Dinitrotoluene (2 6-DNT)
HPLC EPA 8330B 2-Amino-4 6-dinitrotoluene (2-am-dnt)
HPLC EPA 8330B 2-Nitrotoluene
HPLC EPA 8330B 3 5-Dinitroaniline
HPLC EPA 8330B 3-Nitrotoluene
HPLC EPA 8330B 4-Amino-2 6-dinitrotoluene (4-am-dnt)
HPLC EPA 8330B 4-Nitrotoluene
HPLC EPA 8330B Nitrobenzene
HPLC EPA 8330B Nitroglycerin
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Non-Potable Water

Technology Method Analyte
HPLC EPA 8330B Octahydro-1 3 5 7-tetranitro-1 3 5 7-tetrazocine (HMX)
HPLC EPA 8330B Pentaerythritoltetranitrate (PETN)
HPLC EPA 8330B RDX (hexahydro-1 3 5-trinitro-1 3 5-triazine)
HPLC EPA 8330B Tetryl (methyl-2 4 6-trinitrophenylnitramine)
HPLC EPA 8330B 2-amino-6-Nitrotoluene
HPLC EPA 8330B 4-amino-2-Nitrotoluene
HPLC EPA 8330B 2-amino-4-Nitrotoluene
HPLC EPA 8330B 2,4-diamino-6-Nitrotoluene
HPLC EPA 8330B 2,6-diamino-4-Nitrotoluene
HPLC EPA 8330B DNX
HPLC EPA 8330B MNX
HPLC EPA 8330B TNX
HPLC EPA 8332 PETN
HPLC EPA 8332 Nitroglycerin

LC/MS/MS EPA 6850 Perchlorate

ICP EPA 6010C Aluminum
ICP EPA 6010C Antimony
ICP EPA 6010C Arsenic
ICP EPA 6010C Barium
ICP EPA 6010C Beryllium
ICP EPA 6010C Cadmium
ICP EPA 6010C Calcium
ICP EPA 6010C Chromium
ICP EPA 6010C Cobalt

ICP EPA 6010C Copper
ICP EPA 6010C Iron

ICP EPA 6010C Lead

ICP EPA 6010C Magnesium
ICP EPA 6010C Manganese
ICP EPA 6010C Molybdenum
ICP EPA 6010C Nickel

ICP EPA 6010C Potassium
ICP EPA 6010C Selenium
ICP EPA 6010C Silver

ICP EPA 6010C Sodium
ICP EPA 6010C Strontium
ICP EPA 6010C Thallium
ICP EPA 6010C Tin

ICP EPA 6010C Titanium
ICP EPA 6010C Vanadium
ICP EPA 6010C Zinc
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Certificate# L 2229

Non-Potable Water

Technology Method Analyte
CVAA EPA 7470A Mercury
UV/VIS EPA 7196A Hexavalent Chromium
UV/VIS EPA 9012B C_ya_nide_z, automated colorimetry with off-line
distillation
IC EPA 300 Bromide
IC EPA 300 Chloride
IC EPA 300 Fluoride
IC EPA 300 Nitrate
IC EPA 300 Nitrite
IC EPA 300 Sulfate
IC EPA 300 Total nitrate-nitrite
IC EPA 9056A Bromide
IC EPA 9056A Chloride
IC EPA 9056A Fluoride
IC EPA 9056A Nitrate
IC EPA 9056A Nitrite
IC EPA 9056A Sulfate
IC EPA 9056A Total nitrate-nitrite
Automated Colorimetry EPA 350.1 Ammonia
Automated Colorimetry EPA 351.2 Total Kjeldahl Nitrogen
Automated Colorimetry EPA 420.4 Total Phenolics
Automated Colorimetry EPA 353.2 Nitrate
Automated Colorimetry EPA 353.2 Nitrite
Automated Colorimetry EPA 353.2 Nitrate+Nitrite
Manual Colorimetry EPA 365.3 Orthophosphate

Titrimetric SM 2320B, 19" ed Alkalinity, Total

Titrimetric SM 4500 S°-F, 20" ed. | Sulfide, lodometric
Manual Colorimetry SM 4500 NO2-B, 19" ed. | Nitrite as N,
Manual Colorimetry SM 4500 NO3-E, 19" ed. | Nitrate as N,

Manual Colorimetry

SM 4500 NO3-E, 19" ed.

Nitrite+Nitrate,

SM 4500 NOS-E,

Nitrate, calculation

Calculation SM 4500 NO2-B, 19" ed.
Gravimetric Methods EPA 1664A Oil and Grease
Gravimetric Methods EPA 9070A Oil and Grease
Gravimetric Methods SM2540B Total Residue (Total Solids)
Gravimetric Methods SM2540C Filterable Residue (Total Dissolved Solids)
Gravimetric Methods SM2540D Non-Filterable Residue (Total Suspended Solids)
Electrometric Methods SM4500H+B Hydrogen lon (pH)
Electrometric Methods EPA 9040C Hydrogen lon (pH)
Combustion EPA 9060A Total Organic Carbon

Waste Characterization

SW-846 Chapter 7

Reactive Cyanide and Reactive Sulfide

Form 403.8 — Rev 1-04-11-11

Page 17 of 35



LABORATORY

BUREAU

ACCREDITATION

Certificate# L 2229

Non-Potable Water

Technology Method Analyte
Ignitability EPA 1110A Flash Point
Waste Characterization SW-846 Chapter 7 Reactive Cyanide
Waste Characterization SW-846 Chapter 7 Reactive Sulfide
Preparation Method Type
EPA 8011 EPA 8011 Microextraction
EPA 5030B EPA 8015D/C GRO, OA-1, TN-VPH, MA-VPH, Purge and Trap,
agueous
MA-EPH MA-EPH Dlesgl Ra_nge Organic, Liquid-liquid extraction and
fractionation
EPA 3510C EPA 8015D/C D_RO_/OR_O, _FL-PRO, _OA-2, TN-EPH, WI-DRO
Liquid-Liquid Extraction
EPA 3510C EPA 8015D/C Non-Halogenated Organics (Alcohols), direct inject
EPA 5030B EPA 8021B Aromatic VOC, Purge and Trap, aqueous
EPA 3510C EPA 8081B Chlorinated Pesticides, Liquid-Liquid Extraction
EPA 3510C EPA 8082A PCBs and Congeners, Liquid-Liquid Extraction
EPA 3510C EPA 8091 Nitroaromatics, Liquid-Liquid Extraction
EPA 3510C EPA 8141B Organophosphorus Pesticides, Liquid-Liquid Extraction
EPA 3535A EPA 8141B Organophosphorus Pesticides, Solid Phase Extraction
EPA 8151A EPA 8151A Chlorinated Herbicides, Liquid-Liquid Extraction
EPA 5030B EPA 8260B/C VOC by GC/MS, Purge and Trap, aqueous
EPA 3510C EPA 8270D BNA Extractables by GC/MS, Liquid-Liquid Extraction
EPA 3510C EPA 8310 PAH, Liquid-Liquid Extraction
EPA 610 EPA 610 PAH, Liquid-Liquid Extraction
EPA 3535A EPA 8330A/B Explosives, Solid Phase Extraction
EPA 3535A EPA 8332 Explosives, Solid Phase Extraction
Lachat MicroDistillation EPA 9012B %/j:(;ﬂs, Lachat MicroDistillation proprietary method,
EPA 3010A EPA 6010C Metals by ICP, Acid Digestion, aqueous
EPA 7470A EPA 7470A Hg by CVAA, digestion, aqueous
Solid and Chemical Materials
Technology Method Analyte
GC EPA 8011 1,2-Dibromoethane (EDB)
GC EPA 8011 1,2-Dibromo-3-Chloropropane (DBCP)
GC EPA 8015C Diesel range organics (DRO)
GC EPA 8015C Oil Range Organics (ORO)
GC EPA 8015C Gasoline range organics (GRO)
GC EPA 8015C Ethanol
GC EPA 8015C 2-Ethoxyethanol

Form 403.8 — Rev 1-04-11-11

Page 18 of 35




LABORATORY

‘ !r ACCREDITATION
BUREAU

Certificate# L 2229

Solid and Chemical Materials

Technology Method Analyte
GC EPA 8015C Isobutyl alcohol (2-Methyl-1-propanol)
GC EPA 8015C Isopropyl alcohol (2-Propanol)
GC EPA 8015C Methanol
GC EPA 8015C n-Butyl alcohol
GC EPA 8015C n-Propanol
GC EPA 8015D Diesel range organics (DRO)
GC EPA 8015D Oil Range Organics (ORO)
GC EPA 8015D Gasoline range organics (GRO)
GC EPA 8015D Ethanol
GC EPA 8015D 2-Ethoxyethanol
GC EPA 8015D Isobutyl alcohol (2-Methyl-1-propanol)
GC EPA 8015D Isopropyl alcohol (2-Propanol)
GC EPA 8015D Methanol
GC EPA 8015D n-Butyl alcohol
GC EPA 8015D n-Propanol
GC EPA 8081B 4 4°-DDD
GC EPA 8081B 4 4°-DDE
GC EPA 8081B 44°-DDT
GC EPA 8081B Aldrin
GC EPA 8081B Chlordane (tech.)
GC EPA 8081B Dieldrin
GC EPA 8081B Endosulfan 1
GC EPA 8081B Endosulfan I
GC EPA 8081B Endosulfan sulfate
GC EPA 8081B Endrin
GC EPA 8081B Endrin aldehyde
GC EPA 8081B Endrin ketone
GC EPA 8081B Heptachlor
GC EPA 8081B Heptachlor epoxide
GC EPA 8081B Methoxychlor
GC EPA 8081B Toxaphene (Chlorinated camphene)
GC EPA 8081B alpha-BHC (alpha-Hexachlorocyclohexane)
GC EPA 8081B alpha-Chlordane
GC EPA 8081B beta-BHC (beta-Hexachlorocyclohexane)
GC EPA 8081B delta-BHC
GC EPA 8081B gamma-BHC (Lindane gamma-Hexachlorocyclohexane)
GC EPA 8081B gamma-Chlordane
GC EPA 8082A Aroclor-1016 (PCB-1016)
GC EPA 8082A Aroclor-1221 (PCB-1221)
GC EPA 8082A Aroclor-1232 (PCB-1232)
GC EPA 8082A Aroclor-1242 (PCB-1242)
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Solid and Chemical Materials

Technology Method Analyte
GC EPA 8082A Aroclor-1248 (PCB-1248)
GC EPA 8082A Aroclor-1254 (PCB-1254)
GC EPA 8082A Aroclor-1260 (PCB-1260)
GC EPA 8082A Aroclor-1262 (PCB-1262)
GC EPA 8082A Aroclor-1268 (PCB-1268)
GC EPA 8082A 2,4’-diCB bz8
GC EPA 8082A 2,2’,5-trCB bz18
GC EPA 8082A 2,4,4’-trCB bz28
GC EPA 8082A 2,2°,3,5’-teCB bz44
GC EPA 8082A 2,2°,4,5’-teCB bz49
GC EPA 8082A 2,2°,5,5’-teCB bz52
GC EPA 8082A 2,3°4,4’-teCB bz66
GC EPA 8082A 3,3°,4,4’-teCB bz77
GC EPA 8082A 3,4,4’ 5-teCB bz81
GC EPA 8082A 2,2°,3,4,5-peCB bz87
GC EPA 8082A 2,2°,3,4’,5-peCB bz90
GC EPA 8082A 2,2°,4,5,5’-peCB bz101
GC EPA 8082A 2,3,3’,4,4’-peCB bz105
GC EPA 8082A 2,3’,4,4’ 5-peCB bz118
GC EPA 8082A 2’,3,4,4’ 5-peCB bz123
GC EPA 8082A 3,3’,4,4’ 5-peCB bz126
GC EPA 8082A 2,2°,3,3’,4,4’-hxCB bz128
GC EPA 8082A 2,2°,3,4,4°,5°-hxCB bz138
GC EPA 8082A 2,2°,3,5,5”,6-hxCB bz151
GC EPA 8082A 2,2’,4,4°55’-hxCB bz153
GC EPA 8082A 2,3,3’,4,4’ 5-hxCB bz156
GC EPA 8082A 2,3,3’,4,4°5’-hxCB bz157
GC EPA 8082A 2,3°,4,4° 5,5°-hxCB bz167
GC EPA 8082A 3,3’,4,4’ 5,5 -hxCB bz169
GC EPA 8082A 2,2°,3,3’,4,4’ 5-hpCB bz170
GC EPA 8082A 2,2°,3,4,4°,5,5’-hpCB bz180
GC EPA 8082A 2,2’,3,4,4°5’,6-hpCB bz183
GC EPA 8082A 2,2’,3,4,4°,6,6’-hpCB bz184
GC EPA 8082A 2,2’,3,4°,5,5’,6-hpCB bz187
GC EPA 8082A 2,3,3’,4,4°55’-hpCB bz189
GC EPA 8082A 2,2’,3,3",4,4’,5,6-0cCB bz195
GC EPA 8082A 2,2’,3,3°,4,4’,5,5°,6-noCB bz206
GC EPA 8082A Decachlorobiphenyl bz209
GC EPA 8141B Azinphos-methyl (Guthion)
GC EPA 8141B Bolstar (Sulprofos)

GC EPA 8141B Carbophenothion
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Solid and Chemical Materials

Technology Method Analyte
GC EPA 8141B Chlorpyrifos
GC EPA 8141B Coumaphos
GC EPA 8141B Demeton-o
GC EPA 8141B Demeton-s
GC EPA 8141B Diazinon
GC EPA 8141B Dichlorovos (DDVP Dichlorvos)
GC EPA 8141B Dimethoate
GC EPA 8141B Disulfoton
GC EPA 8141B EPN
GC EPA 8141B Ethion
GC EPA 8141B Ethoprop
GC EPA 8141B Famphur
GC EPA 8141B Fensulfothion
GC EPA 8141B Fenthion
GC EPA 8141B Malathion
GC EPA 8141B Merphos
GC EPA 8141B Methyl parathion (Parathion methyl)
GC EPA 8141B Mevinphos
GC EPA 8141B Monocrotophos
GC EPA 8141B Naled
GC EPA 8141B Parathion ethyl
GC EPA 8141B Phorate
GC EPA 8141B Ronnel
GC EPA 8141B Stirofos
GC EPA 8141B Sulfotepp
GC EPA 8141B Tetraethyl pyrophosphate (TEPP)
GC EPA 8141B Thionazin (Zinophos)
GC EPA 8141B Tokuthion (Prothiophos)
GC EPA 8141B Trichloronate
GC EPA 8141B 0 0 o-Triethyl phosphorothioate
GC EPA 8151A 245-T
GC EPA 8151A 24-D
GC EPA 8151A 24-DB
GC EPA 8151A Dalapon
GC EPA 8151A Dicamba
GC EPA 8151A Dichloroprop (Dichlorprop)
GC EPA 8151A Dinoseb (2-sec-butyl-4 6-dinitrophenol DNBP)
GC EPA 8151A MCPA
GC EPA 8151A MCPP
GC EPA 8151A Pentachlorophenol
GC EPA 8151A Silvex (24 5-TP)
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Solid and Chemical Materials

Technology Method Analyte
GC FL-PRO Total Petroleum Hydrocarbons (TPH)
GC MA-EPH Diesel range organics (DRO)

GC MA-VPH Gasoline range organics (GRO)
GC OA-1 Gasoline range organics (GRO)
GC OA-2 Diesel range organics (DRO)
GC TN-EPH Diesel range organics (DRO)
GC TN-GRO Gasoline range organics (GRO)
GC AK-101 Gasoline range organics (GRO)
GC AK-102 Diesel range organics (DRO)
GC AK-103 Residual Qil range organics (RPO)
GC OK GRO Gasoline range organics (GRO)
GC OK DRO Diesel range organics (DRO)
GC TX 1005 Petroleum range organics
GC TX 1005 Extractable petroleum hydrocarbons
GC/MS EPA 8260B 111 2-Tetrachloroethane
GC/MS EPA 8260B 11 1-Trichloroethane
GC/MS EPA 8260B 11 2 2-Tetrachloroethane
GC/MS EPA 8260B 11 2-Trichloroethane
GC/MS EPA 8260B 1 1-Dichloroethane
GC/MS EPA 8260B 1 1-Dichloroethylene
GC/MS EPA 8260B 1 1-Dichloropropene
GC/IMS EPA 8260B 1 2 3-Trichlorobenzene
GC/MS EPA 8260B 1 2 3-Trichloropropane
GC/IMS EPA 8260B 12 4-Trichlorobenzene
GC/IMS EPA 8260B 1 2 4-Trimethylbenzene
GC/IMS EPA 8260B 1 2-Dibromo-3-chloropropane (DBCP)
GC/IMS EPA 8260B 1 2-Dibromoethane (EDB Ethylene dibromide)
GC/MS EPA 8260B 1 2-Dichlorobenzene
GC/MS EPA 8260B 1 2-Dichloroethane
GC/IMS EPA 8260B 1 2-Dichloropropane
GC/MS EPA 8260B 1 2-Dichlorotrifluoroethane (Freon 123)
GC/MS EPA 8260B 1 3 5-Trimethylbenzene
GC/IMS EPA 8260B 1 3-Dichlorobenzene
GC/MS EPA 8260B 1 3-Dichloropropane
GC/IMS EPA 8260B 1 4-Dichlorobenzene
GC/IMS EPA 8260B 1-Chlorohexane
GC/IMS EPA 8260B 2 2-Dichloropropane
GC/IMS EPA 8260B 2-Butanone (Methyl ethyl ketone MEK)
GC/IMS EPA 8260B 2-Chloroethyl vinyl ether
GC/MS EPA 8260B 2-Chlorotoluene
GC/MS EPA 8260B 2-Hexanone
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Solid and Chemical Materials

Technology Method Analyte
GC/IMS EPA 8260B 2-Nitropropane
GC/MS EPA 8260B 4-Chlorotoluene
GC/IMS EPA 8260B 4-Methyl-2-pentanone (MIBK)
GC/MS EPA 8260B Acetone
GC/MS EPA 8260B Acetonitrile
GC/IMS EPA 8260B Acrolein (Propenal)
GC/MS EPA 8260B Acrylonitrile
GC/MS EPA 8260B Allyl chloride (3-Chloropropene)
GC/MS EPA 8260B Benzene
GC/MS EPA 8260B Benzyl chloride
GC/MS EPA 8260B Bromobenzene
GC/MS EPA 8260B Bromochloromethane
GC/MS EPA 8260B Bromodichloromethane
GC/MS EPA 8260B Bromoform
GC/MS EPA 8260B Carbon disulfide
GC/MS EPA 8260B Carbon tetrachloride
GC/MS EPA 8260B Chlorobenzene
GC/MS EPA 8260B Chloroethane
GC/MS EPA 8260B Chloroform
GC/MS EPA 8260B Chloroprene
GC/MS EPA 8260B Cyclohexane
GC/MS EPA 8260B Cyclohexanone
GC/MS EPA 8260B Di-isopropylether (DIPE)
GC/MS EPA 8260B Dibromochloromethane
GC/MS EPA 8260B Dibromomethane
GC/MS EPA 8260B Dichlorodifluoromethane
GC/MS EPA 8260B Diethyl ether
GC/MS EPA 8260B Ethanol
GC/MS EPA 8260B Ethyl acetate
GC/MS EPA 8260B Ethylene oxide
GC/MS EPA 8260B Ethyl methacrylate
GC/MS EPA 8260B Ethyl-t-butylether (ETBE)
GC/MS EPA 8260B Ethylbenzene
GC/MS EPA 8260B Hexachlorobutadiene
GC/MS EPA 8260B Hexane
GC/MS EPA 8260B lodomethane (Methyl iodide)
GC/IMS EPA 8260B Isobutyl alcohol (2-Methyl-1-propanol)
GC/IMS EPA 8260B Isopropylbenzene
GC/IMS EPA 8260B Methacrylonitrile
GC/MS EPA 8260B Methyl Acetate
GC/IMS EPA 8260B Methyl bromide (Bromomethane)
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Solid and Chemical Materials

Technology Method Analyte
GC/IMS EPA 8260B Methyl chloride (Chloromethane)
GC/IMS EPA 8260B Methylcyclohexane
GC/IMS EPA 8260B Methyl methacrylate
GC/MS EPA 8260B Methyl tert-butyl ether (MTBE)
GC/IMS EPA 8260B Methylene chloride
GC/IMS EPA 8260B Naphthalene
GC/MS EPA 8260B Pentachloroethane
GC/MS EPA 8260B Propionitrile (Ethyl cyanide)
GC/MS EPA 8260B Styrene
GC/MS EPA 8260B T-amylmethylether (TAME)
GC/MS EPA 8260B Tetrachloroethylene (Perchloroethylene)
GC/MS EPA 8260B Tetrahydrofuran
GC/MS EPA 8260B Toluene
GC/IMS EPA 8260B Trichloroethene (Trichloroethylene)
GC/MS EPA 8260B Trichlorofluoromethane
GC/IMS EPA 8260B Vinyl acetate
GC/MS EPA 8260B Vinyl chloride
GC/MS EPA 8260B Xylene (total)

GC/MS EPA 8260B m,p-Xylene

GC/MS EPA 8260B 0-Xylene

GC/MS EPA 8260B cis-1 2-Dichloroethylene
GC/MS EPA 8260B cis-1 3-Dichloropropene
GC/IMS EPA 8260B cis-1 4-Dichloro-2-butene
GC/MS EPA 8260B n-Butylbenzene

GC/IMS EPA 8260B n-Propylbenzene

GC/MS EPA 8260B p-Dioxane

GC/IMS EPA 8260B p-Isopropyltoluene

GC/IMS EPA 8260B sec-Butylbenzene

GC/IMS EPA 8260B tert-Butyl alcohol

GC/IMS EPA 8260B tert-Butylbenzene

GC/MS EPA 8260B trans-1 2-Dichloroethylene
GC/MS EPA 8260B trans-1 3-Dichloropropylene
GC/IMS EPA 8260B trans-1 4-Dichloro-2-butene
GC/MS EPA 8260B Ethyl tert-butyl alcohol
GC/MS EPA 8260B Isopropyl ether

GC/MS EPA 8260B tert-Amy! alcohol

GC/IMS EPA 8260B tert-Butyl formate

GC/MS EPA 8260B 11 2-Trichloro-1 2 2-trifluoroethane
GC/MS EPA 8260C 111 2-Tetrachloroethane
GC/MS EPA 8260C 11 1-Trichloroethane
GC/MS EPA 8260C 11 2 2-Tetrachloroethane
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Solid and Chemical Materials

Technology Method Analyte
GC/MS EPA 8260C 1 1 2-Trichloroethane
GC/MS EPA 8260C 1 1-Dichloroethane
GC/IMS EPA 8260C 1 1-Dichloroethylene
GC/IMS EPA 8260C 1 1-Dichloropropene
GC/MS EPA 8260C 1 2 3-Trichlorobenzene
GC/IMS EPA 8260C 1 2 3-Trichloropropane
GC/MS EPA 8260C 1 2 4-Trichlorobenzene
GC/MS EPA 8260C 1 2 4-Trimethylbenzene
GC/MS EPA 8260C 1 2-Dibromo-3-chloropropane (DBCP)
GC/MS EPA 8260C 1 2-Dibromoethane (EDB Ethylene dibromide)
GC/MS EPA 8260C 1 2-Dichlorobenzene
GC/MS EPA 8260C 1 2-Dichloroethane
GC/IMS EPA 8260C 1 2-Dichloropropane
GC/IMS EPA 8260C 1 2-Dichlorotrifluoroethane (Freon 123)
GC/IMS EPA 8260C 1 3 5-Trimethylbenzene
GC/MS EPA 8260C 1 3-Dichlorobenzene
GC/IMS EPA 8260C 1 3-Dichloropropane
GC/MS EPA 8260C 1 4-Dichlorobenzene
GC/MS EPA 8260C 1-Chlorohexane
GC/MS EPA 8260C 2 2-Dichloropropane
GC/MS EPA 8260C 2-Butanone (Methyl ethyl ketone MEK)
GC/MS EPA 8260C 2-Chloroethyl vinyl ether
GC/MS EPA 8260C 2-Chlorotoluene
GC/MS EPA 8260C 2-Hexanone
GC/IMS EPA 8260C 2-Nitropropane
GC/MS EPA 8260C 4-Chlorotoluene
GC/IMS EPA 8260C 4-Methyl-2-pentanone (MIBK)
GC/MS EPA 8260C Acetone
GC/MS EPA 8260C Acetonitrile
GC/IMS EPA 8260C Acrolein (Propenal)
GC/MS EPA 8260C Acrylonitrile
GC/MS EPA 8260C Allyl chloride (3-Chloropropene)
GC/MS EPA 8260C Benzene
GC/MS EPA 8260C Benzyl chloride
GC/MS EPA 8260C Bromobenzene
GC/MS EPA 8260C Bromochloromethane
GC/MS EPA 8260C Bromodichloromethane
GC/MS EPA 8260C Bromoform
GC/MS EPA 8260C Carbon disulfide
GC/MS EPA 8260C Carbon tetrachloride
GC/MS EPA 8260C Chlorobenzene
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Solid and Chemical Materials

Technology Method Analyte
GC/MS EPA 8260C Chloroethane
GC/MS EPA 8260C Chloroform
GC/IMS EPA 8260C Chloroprene
GC/IMS EPA 8260C Cyclohexane
GC/IMS EPA 8260C Cyclohexanone
GC/IMS EPA 8260C Di-isopropylether (DIPE)
GC/MS EPA 8260C Dibromochloromethane
GC/MS EPA 8260C Dibromomethane
GC/MS EPA 8260C Dichlorodifluoromethane
GC/MS EPA 8260C Diethyl ether
GC/MS EPA 8260C Ethanol
GC/MS EPA 8260C Ethyl acetate
GC/MS EPA 8260C Ethylene oxide
GC/IMS EPA 8260C Ethyl methacrylate
GC/MS EPA 8260C Ethyl-t-butylether (ETBE)
GC/MS EPA 8260C Ethylbenzene
GC/MS EPA 8260C Hexachlorobutadiene
GC/MS EPA 8260C Hexane
GC/MS EPA 8260C lodomethane (Methyl iodide)
GC/MS EPA 8260C Isobutyl alcohol (2-Methyl-1-propanol)
GC/MS EPA 8260C Isopropylbenzene
GC/MS EPA 8260C Methacrylonitrile
GC/MS EPA 8260C Methyl Acetate
GC/MS EPA 8260C Methyl bromide (Bromomethane)
GC/IMS EPA 8260C Methyl chloride (Chloromethane)
GC/IMS EPA 8260C Methylcyclohexane
GC/IMS EPA 8260C Methyl methacrylate
GC/MS EPA 8260C Methyl tert-butyl ether (MTBE)
GC/IMS EPA 8260C Methylene chloride
GC/IMS EPA 8260C Naphthalene
GC/IMS EPA 8260C Pentachloroethane
GC/MS EPA 8260C Propionitrile (Ethyl cyanide)
GC/MS EPA 8260C Styrene
GC/MS EPA 8260C T-amylmethylether (TAME)
GC/MS EPA 8260C Tetrachloroethylene (Perchloroethylene)
GC/MS EPA 8260C Tetrahydrofuran
GC/MS EPA 8260C Toluene
GC/IMS EPA 8260C Trichloroethene (Trichloroethylene)
GC/MS EPA 8260C Trichlorofluoromethane
GC/IMS EPA 8260C Vinyl acetate
GC/MS EPA 8260C Vinyl chloride
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Solid and Chemical Materials

Technology Method Analyte
GC/MS EPA 8260C Xylene (total)
GC/MS EPA 8260C m,p-Xylene
GC/MS EPA 8260C 0-Xylene
GC/IMS EPA 8260C cis-1 2-Dichloroethylene
GC/IMS EPA 8260C cis-1 3-Dichloropropene
GC/MS EPA 8260C cis-1 4-Dichloro-2-butene
GC/MS EPA 8260C n-Butylbenzene
GC/MS EPA 8260C n-Propylbenzene
GC/MS EPA 8260C p-Dioxane
GC/MS EPA 8260C p-lsopropyltoluene
GC/MS EPA 8260C sec-Butylbenzene
GC/MS EPA 8260C tert-Butyl alcohol
GC/IMS EPA 8260C tert-Butylbenzene
GC/IMS EPA 8260C trans-1 2-Dichloroethylene
GC/IMS EPA 8260C trans-1 3-Dichloropropylene
GC/MS EPA 8260C trans-1 4-Dichloro-2-butene
GC/IMS EPA 8260C Ethyl tert-butyl alcohol
GC/IMS EPA 8260C tert-Amy! alcohol
GC/MS EPA 8260C tert-Butyl formate
GC/IMS EPA 8260C 11 2-Trichloro-1 2 2-trifluoroethane
GC/IMS EPA 8270D 1 2 4 5-Tetrachlorobenzene
GC/IMS EPA 8270D 1 2 4-Trichlorobenzene
GC/IMS EPA 8270D 1 2-Dichlorobenzene
GC/MS EPA 8270D 1 2-Diphenylhydrazine
GC/IMS EPA 8270D 1 3 5-Trinitrobenzene (1 3 5-TNB)
GC/MS EPA 8270D 1 3-Dichlorobenzene
GC/IMS EPA 8270D 1 3-Dinitrobenzene (1 3-DNB)
GC/MS EPA 8270D 1 4-Dichlorobenzene
GC/MS EPA 8270D 1 4-Dithiane
GC/MS EPA 8270D 1 4-Oxathiane
GC/MS EPA 8270D 1 4-Naphthoquinone
GC/MS EPA 8270D 1 4-Phenylenediamine
GC/MS EPA 8270D 1-Chloronaphthalene

1-Methylnaphthalene

GCIMS EPA 8270D (added i/o mrt)athod at FDEP request)
GC/IMS EPA 8270D 1-Naphthylamine
GC/IMS EPA 8270D 2 3 4 6-Tetrachlorophenol
GC/IMS EPA 8270D 2 4 5-Trichlorophenol
GC/MS EPA 8270D 2 4 6-Trichlorophenol
GC/MS EPA 8270D 2 4-Dichlorophenol
GC/MS EPA 8270D 2 4-Dimethylphenol
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Solid and Chemical Materials

Technology Method Analyte
GC/IMS EPA 8270D 2 4-Dinitrophenol
GC/MS EPA 8270D 2 4-Dinitrotoluene (2 4-DNT)
GC/IMS EPA 8270D 2 6-Dichlorophenol
GC/MS EPA 8270D 2 6-Dinitrotoluene (2 6-DNT)
GC/IMS EPA 8270D 2-Acetylaminofluorene
GC/IMS EPA 8270D 2-Chloronaphthalene
GC/MS EPA 8270D 2-Chlorophenol
GC/MS EPA 8270D 2-Methyl-4 6-dinitrophenol
GC/MS EPA 8270D 2-Methylnaphthalene
GC/MS EPA 8270D 2-Methylphenol (o-Cresol)
GC/MS EPA 8270D 2-Naphthylamine
GC/IMS EPA 8270D 2-Nitroaniline
GC/IMS EPA 8270D 2-Nitrophenol
GC/IMS EPA 8270D 2-Picoline (2-Methylpyridine)
GC/MS EPA 8270D 3 3" -Dichlorobenzidine
GC/IMS EPA 8270D 3 3'-Dimethylbenzidine
GC/IMS EPA 8270D 3-Methylcholanthrene
GC/IMS EPA 8270D 3-Methylphenol (m-Cresol)
GC/MS EPA 8270D 3-Nitroaniline
GC/MS EPA 8270D 4-Aminobiphenyl
GC/MS EPA 8270D 4-Bromophenyl phenyl ether
GC/MS EPA 8270D 4-Chloro-3-methylphenol
GC/IMS EPA 8270D 4-Chloroaniline
GC/MS EPA 8270D 4-Chlorophenyl phenylether
GC/IMS EPA 8270D 4-Dimethyl aminoazobenzene
GC/IMS EPA 8270D 4-Methylphenol (p-Cresol)
GC/MS EPA 8270D 4-Nitroaniline
GC/IMS EPA 8270D 4-Nitrophenol
GC/IMS EPA 8270D 4 4’-methylene-bis(2-chloroaniline)
GC/MS EPA 8270D 5-Nitro-o-toluidine
GC/MS EPA 8270D 7 12-Dimethylbenz(a) anthracene
GC/MS EPA 8270D Acenaphthene
GC/MS EPA 8270D Acenaphthylene
GC/MS EPA 8270D Acetophenone
GC/IMS EPA 8270D Aniline
GC/IMS EPA 8270D Anthracene
GC/MS EPA 8270D Aramite
GC/MS EPA 8270D Benzidine
GC/IMS EPA 8270D Benzo(a)anthracene
GC/IMS EPA 8270D Benzo(a)pyrene
GC/IMS EPA 8270D Benzo(b)fluoranthene
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Solid and Chemical Materials

Technology Method Analyte
GC/IMS EPA 8270D Benzo(g h i)perylene
GC/IMS EPA 8270D Benzo(k)fluoranthene
GC/MS EPA 8270D Benzoic acid
GC/IMS EPA 8270D Benzyl alcohol
GC/IMS EPA 8270D Butyl benzyl phthalate
GC/MS EPA 8270D Carbazole
GC/MS EPA 8270D Chrysene
GC/MS EPA 8270D Di-n-butyl phthalate
GC/MS EPA 8270D Di-n-octyl phthalate
GC/MS EPA 8270D Dibenz(a h)anthracene
GC/MS EPA 8270D Dibenz(a j)acridine
GC/IMS EPA 8270D Dibenzofuran
GC/MS EPA 8270D Diethyl phthalate
GC/IMS EPA 8270D Dimethyl phthalate
GC/MS EPA 8270D Diphenyl Ether
GC/IMS EPA 8270D Ethyl methanesulfonate
GC/MS EPA 8270D Fluoranthene
GC/MS EPA 8270D Fluorene
GC/MS EPA 8270D Hexachlorobenzene
GC/IMS EPA 8270D Hexachlorobutadiene
GC/MS EPA 8270D Hexachlorocyclopentadiene
GC/IMS EPA 8270D Hexachloroethane
GC/MS EPA 8270D Hexachlorophene
GC/MS EPA 8270D Hexachloropropene
GC/IMS EPA 8270D Indeno(1 2 3-cd)pyrene
GC/IMS EPA 8270D Isophorone
GC/MS EPA 8270D Isosafrole
GC/IMS EPA 8270D Methapyrilene
GC/IMS EPA 8270D Methyl methanesulfonate
GC/IMS EPA 8270D Naphthalene
GC/IMS EPA 8270D Nicotine
GC/IMS EPA 8270D Nitrobenzene
GC/MS EPA 8270D Nitroguinoline-1-oxide
GC/IMS EPA 8270D Pentachlorobenzene
GC/IMS EPA 8270D Pentachloronitrobenzene
GC/MS EPA 8270D Pentachlorophenol
GC/MS EPA 8270D Phenacetin
GC/MS EPA 8270D Phenanthrene
GC/MS EPA 8270D Phenol
GC/IMS EPA 8270D Pronamide (Kerb)
GC/MS EPA 8270D Pyrene
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GC/MS EPA 8270D Pyridine
GC/MS EPA 8270D Resorcinol
GC/MS EPA 8270D Safrole
GC/IMS EPA 8270D a-a-Dimethylphenethylamine
GC/IMS EPA 8270D bis(2-Chloroethoxy)methane
GC/IMS EPA 8270D bis(2-Chloroethyl) ether
GC/MS EPA 8270D bis(2-Chloroisopropyl) ether (2 2°-Oxybis(1-
chloropropane))
GC/MS EPA 8270D bis(2-Ethylhexyl) phthalate (DEHP)
GC/IMS EPA 8270D n-Nitroso-di-n-butylamine
GC/IMS EPA 8270D n-Nitrosodi-n-propylamine
GC/IMS EPA 8270D n-Nitrosodiethylamine
GC/IMS EPA 8270D n-Nitrosodimethylamine
GC/IMS EPA 8270D n-Nitrosodiphenylamine
GC/MS EPA 8270D n-Nitrosodiphenylamine/Diphenylamine (analyte pair)
GC/MS EPA 8270D n-Nitrosomethylethylamine
GC/MS EPA 8270D n-Nitrosomorpholine
GC/MS EPA 8270D n-Nitrosopiperidine
GC/MS EPA 8270D n-Nitrosopyrrolidine
GC/IMS EPA 8270D o-Toluidine
GC/MS EPA 8270D Anilazine
GC/MS EPA 8270D Chlorobenzilate
GC/MS EPA 8270D Diallate
GC/MS EPA 8270D Dimethoate
GC/MS EPA 8270D Dis