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Acronyms and Abbreviations

°F degrees Fahrenheit

pg/m? micrograms per cubic meter

% percent

%D percent difference

%R percent recovery

%V percent [by] volume

ADR Automated Data Review

AEI Ahtna Environmental, Inc.

Ahtna Ahtna Global, LLC

Air District Monterey Bay Air Resources District

AMSL above mean sea level

ARAR applicable or relevant and appropriate requirement
Army U.S. Department of the Army

ASTM ASTM International

bgs below ground surface

BRAC Base Realignment and Closure

Btu British thermal unit(s)

Btu/hr Btu per hour

CAMU Corrective Action Management Unit

CAS Chemical Abstracts Service

CCR California Code of Regulations

ccv continuing calibration verification

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
camv Construction Quality Management

CPR cardiopulmonary resuscitation

co carbon monoxide

CO; carbon dioxide

coc chemical of concern

CCRWQCB Central Coast Regional Water Quality Control Board
DoD Department of Defense

DQl data quality indicator

DQO data quality objective

DTSC California Department of Toxic Substances Control
EDD electronic data deliverable

ELAP Environmental Laboratory Accreditation Program
EP extraction point

EPA U.S. Environmental Protection Agency
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Acronyms and Abbreviations (Continued)

ESD Explanation of Significant Differences
Eurofins Eurofins Air Toxics, Inc.

EW extraction well

FODIS Fort Ord Data Integration System

FTL Field Team Lead

GAC granular activated carbon

GC gas chromatograph

GCMS gas chromatograph(y)/mass spectroscop(e/y)
H&S health and safety

HAZWOPER Hazardous Waste Operations and Emergency Response
HHRA human health risk assessment

HMP Habitat Management Plan

ICAL initial calibration

ICV initial calibration verification

Ib/MMBtu pounds per million British thermal units

LCS laboratory control sample

LDC Laboratory Data Consultants

LFG landfill gas

LOD limit of detection

LOQ limit of quantitation

MEC munitions and explosives of concern

N2 nitrogen

NA not applicable

NELAP National Environmental Laboratory Accreditation Program
NMOC non-methane organic compounds

NO nitrogen oxide

NOx nitrogen oxides

O&M operations and maintenance

0, oxygen

ou2 Operable Unit 2

PARCCS precision, accuracy, representativeness, comparability, completeness, and sensitivity
PCE tetrachloroethene

PDL project decision limit

PE registered Professional Engineer

PM Project Manager

ppbv parts per billion by volume
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Acronyms and Abbreviations (Continued)

ppmv parts per million by volume
QA quality assurance

QAPP Quality Assurance Project Plan
QcC quality control

Qsm Quality Systems Manual

RI Remedial Investigation

ROD Record of Decision

RPD relative percent difference
RRT relative retention time

RSD relative standard deviation
RSL regional screening level

SARA Superfund Amendment and Reauthorization Act
scfm standard cubic feet per minute
SGP soil gas probe

SL screening level

SO, sulfur dioxide

SOP standard operating procedure
SSHO Site Safety and Health Officer
THC total hydrocarbons

TTU thermal treatment unit
USACE U.S. Army Corps of Engineers
VD passive vent in Area D

VE passive vent in Area E

VF passive vent in Area F

VOoC volatile organic compound
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1.0 Introduction

On behalf of the U.S. Army Corps of Engineers (USACE), Sacramento District, Ahtna Global, LLC (Ahtna)
updated this Quality Assurance Project Plan (QAPP) under Contract Number W91238-19-C-0027 for
response actions to be performed at the former Fort Ord (Figure 1) in accordance with the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA or “Superfund”) to
address historical releases of chemicals of concern (COCs) at the former Fort Ord.! The QAPP was
revised to:

e Update Standard Operating Procedures in Attachment A;

e Update the laboratory analyses certifications in Attachment B;

e Update the field documentation forms in Attachment C;

e Update the three-phase quality control process and documentation in Attachment D;
e Update project personnel;

e Update Detection Limits, Limits of Detection, and Limits of Quantification for U.S. Environmental
Protection Agency (EPA) Method TO-15; and

o Reference Department of Defense (DoD) Quality Systems Manual (QSM) for Environmental
Laboratories, Version 5.4.

This QAPP is the governing guidance document for landfill gas (LFG) and treatment system sampling and
analyses associated with the Operable Unit 2 (OU2) Landfills. This QAPP details quality assurance (QA)
and quality control (QC) procedures for sampling and analytical activities performed for the LFG
extraction and treatment system, and the LFG monitoring program. The QAPP ensures the data
generated follow the data quality indicators (DQIs) of precision, accuracy, representativeness,
comparability, completeness, and sensitivity (PARCCS parameters), and are of sufficient quality to
support project decisions.

The operation and maintenance (O&M) activities are in accordance with the Record of Decision,
Operable Unit 2, Fort Ord Landfills, Fort Ord, California (OU2 Landfills ROD; Army, 1994) and the
Operations and Maintenance Plan Revision 3, Operable Unit 2 Landfills, Former Fort Ord, California
(O&M Plan; AEI, 2019b). This document is intended for use by field operators, supervisors, and data
processors and managers responsible for implementing and coordinating field activities for the project.

! This document is Appendix D to the Quality Assurance Project Plan, Superfund Response Actions, Former Fort Ord,
California, Volume I. Volume | is also the governing document for sampling and analysis of groundwater (Appendix
A), soil (Appendix B), and soil gas (Appendix C). Volume Il of the QAPP pertains to the former Fort Ord military
munitions response program.

Ahtna Global, LLC 1
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2.0 Project Management

2.1 Worksheet #1 & 2: Title and Approval Page

Site Name/Project Name:

Operable Unit 2 (OU2)

Site Location:

Former Fort Ord, California

Document Title:

Quality Assurance Project Plan, Former Fort Ord, California, Volume |,
Appendix D, Preliminary Draft Revision 7, Operable Unit 2 Landfills

Lead Organization:

U.S. Army Corps of Engineers

Preparer’s Name,
Organization, and Contact
Info:

Eric Schmidt, Ahtna

9699 Blue Larkspur Lane, Suite 203, Monterey, CA 93940

(831) 287-5254, eschmidt@ahtna.net

Preparation Date:

September 9, 2022

Revision Number:

7

Name
Project Role Organization Signature Date
Investigative Derek S. Lieberman
Organization’s Project Ahtna
Manager
Investigative Eric Schmidt
Organization’s Project Ahtna
Chemist
Lead Organization’s Erin Corr
Technical Lead USACE
Lead Organization’s Kyle Bayliff
Project Chemist USACE

Ahtna Global, LLC
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Plans and reports from previous investigations relevant to this project:

Site Name/Project Name:
Site Location:

Site Number/Code:
Operable Units:
Contractor Name:
Contract Number:

Contract Title:

Work Assignment Number:

Guidance used to prepare QAPP:

Regulatory Program:

Approval Entities:

Data Users:

Organizational partners
(stakeholders) and connection
with lead organization:

The QAPP is (select one):

Former Fort Ord/Superfund Response Actions
Monterey County, California

Not Applicable (N/A)

ou2

Ahtna Global, LLC

W91238-19-C-0027

Former Fort Ord Basewide Groundwater and Soil Vapor
Treatment and Monitoring, Former Fort Ord, California

N/A
Uniform Federal Policy for Quality Assurance Project Plans,
Optimized UFP-QAPP Worksheets, March 2012, Revision 1

Department of Defense (DoD) Quality Systems Manual (QSM) for
Environmental Laboratories, Version 5.4, October 2021

DoD General Data Validation Guidelines, Environmental Data
Quality Workgroup, Revision 1, September 2019

Data Validation Guidelines Module 1: Data Validation Procedure
for Organic Analysis by GC/MS, May 2020

Data Validation Guidelines Module 1, 2, and 4 Revised Blank
Qualification Table, May 2021

Comprehensive Environmental Response Compensation and
Liability Act (CERCLA) as amended by Superfund Amendment and
Reauthorization Act (SARA)

U.S. Environmental Protection Agency (EPA), California
Department of Toxic Substance Control (DTSC), and Regional
Water Quality Control Board, Central Coast Region (CCRWQCB)

U.S. Department of the Army (Army), USACE, EPA (and its
consultant TechLaw, Inc.), DTSC, CCRWQCB, Army/USACE
contractors, citizen groups, and members of the public

USACE, Army (lead agency/owner), EPA (lead oversight agency),
DTSC (support agency), and CCRWQCB (support agency)

Generic: Project Specific: X

Ahtna Global, LLC
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Title Company Date

Record of Decision U.S. Department of the 07/15/1994
Operable Unit 2, Fort Ord Landfills Army (Army)

Fort Ord, California

Explanation of Significant Differences, Operable Unit Army 08/03/1995

2, Fort Ord Landfill

Explanation of Significant Differences, No Further Army 10/04/2006

Action for Munitions and Explosives of Concern,
Landfill Gas Control, Reuse of Treated Groundwater,
Designation of Corrective Action Management Unit
(CAMU) Requirements as Applicable or Relevant and
Appropriate Requirements (ARARs), OU2, Fort Ord
Landfills

Operation and Maintenance Plan Shaw Environmental, Inc. 09/04/2008
Operable Unit 2 Landfills
Former Fort Ord, California

Revision 2

Quality Assurance Project Plan, Former Fort Ord, Ahtna Environmental, 09/04/2016
California, Volume |, Appendix D, Final Revision 1, Inc. (AEI)

Operable Unit 2 Landfills

Quiality Assurance Project Plan, Former Fort Ord, AEI 09/11/2017

California, Volume |, Appendix D, Final Revision 2,
Operable Unit 2 Landfills

Quiality Assurance Project Plan, Former Fort Ord, AEI 05/31/2019
California, Volume I, Appendix D, Final Revision 3,
Operable Unit 2 Landfills

Quality Assurance Project Plan, Former Fort Ord, AEl 04/29/2020
California, Volume I, Appendix D, Final Revision 4,
Operable Unit 2 Landfills

Quality Assurance Project Plan, Former Fort Ord, Ahtna 04/26/2021
California, Volume |, Appendix D, Final Revision 5,
Operable Unit 2 Landfills

Quality Assurance Project Plan, Former Fort Ord, Ahtna 03/16/2022
California, Volume |, Appendix D, Final Revision 6,
Operable Unit 2 Landfills

Operations and Maintenance Plan Revision 3, AEl 07/23/2019
Operable Unit 2 Landfills
Former Fort Ord, California

Ahtna Global, LLC 4
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2.2  Worksheet #3 & 5: Project Organization and QAPP Distribution

Reporting relationships between organizations involved in the project, including the lead organization, contractors, and subcontractor

organizations are identified below:

Lead Agency
Department of the Army
EPA DTSC CCRWQCB William Collins
Maeve Clancy Cindy Chain-Britton Amber Sellinger Base Realignment and Closure {(BRAC)

(415) 947-4105 (916) 255-3851 (805) 545-3866 Environmental Coordinator (BEC)
(831) 242-7920

Support Agencies

Lead Organization
USACE

Project Manager
James Specht
(916) 557-7906
Chenega
Field Oversight Inspector I
Christian Herrman USACE

Notes:
A ) - (267) 371-9488 ;
All listed project personnel are QAPP recipients Project Manager Technical Lead
Forward Erin Corr

==== Line of communication
5 . Curtis Payton
916) 886-6617
Line of authority (831) 393-9692 (916)

Gk
Contractor Organization USACE

. Ah‘lr:'lqa Project Chemist
rogram Manager Kyle Baliff

Chuck Holman
(916 275 9968 (916) 557-7028

Ahtna |
Project Chemist/

Data Manager Ahtna
Eric Schmidt | Project Manager
(831) 582-1348 Derek Lieberman
| (831) 224-3327

USACE

Eurofins Best Environmental '
QA Manager Project Manager Ahtna
Melanie Levesque Bobby Asfour Task Lead
(916) 605-3396 (510) 719-0769 Eric Schmidt
(831) 582-1348

Eurofins Ahtna Ahtna Ahtna Ahtna
Project Manager Field Supervisor Field Technician QC Manager Engineer of Record
Brian Whittaker Mark Fisler [ ] Steven Bennett Bruce Wilcer Derek Lieberman
(916) 605-3355 (831) 2243133 (831) 4027886 (925) 2226595 (831) 2243327

Ahtna Global, LLC
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2.3  Worksheet #4, 7 & 8: Personnel Qualifications and Sign-off Sheet

Ahtna
Specialized
Project Education/ Training/
Name Title/Role Experience Certifications? Signature? Date
Chuck Program Resume on HAZWOPER
Holman Manager file
Derek Project Resume on First aid, CPR, MEC,
Lieberman Manager/ file PE, H&S,
Engineer of HAZWOPER
Record
Eric Schmidt | Project Resume on First aid, CPR, MEC,
Chemist/Task file HAZWOPER, COM
Lead and Data
Manager
Mark Fisler | Field Supervisor | Resume on | First aid, CPR, MEC,
file HAZWOPER, CQM
Bruce QC Manager Resume on HAZWOPER, CQM
Wilcer file
Steven Field Technician | Resume on First aid, CPR, MEC,
Bennett file HAZWOPER
Notes:

1 Specialized Training/Certifications Key:

CPR: cardiopulmonary resuscitation
CQM: Construction Quality Management.
H&S: health and safety training including, but not limited to: hazard communication, fire extinguisher use,
defensive driving, behavior-based safety, confined spaces.
HAZWOPER: 40-hour and current 8-hour annual refresher Hazardous Waste Operations and Emergency
Response

MEC: munitions and explosives of concern recognition and safety training

PE: registered Professional Engineer
2 Signatures indicate personnel have read and agree to implement this QAPP as written.

Ahtna Global, LLC
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Laboratory: Eurofins Air Toxics, Inc. (Eurofins)

Specialized
Project | Education/ Training/
Name Title/Role | Experience | Certifications Signature! Date
Brian Project Resume on | Not applicable
Whittaker | Manager | file
Melanie QA Resume on | Not applicable
Levesque | Manager | file
Notes:
1 Signatures indicate personnel have read and agree to implement this QAPP as written.
Mobile Laboratory: Best Environmental
Specialized
Project Education/ Training/
Name Title/ Role | Experience | Certifications Signature! Date
Bobby Project Resume on | Not applicable
Asfour Manager file
Notes:

1 Signatures indicate personnel have read and agree to implement this QAPP as written.

Ahtna Global,

LLC
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2.4 Worksheet #6: Communication Pathways

Communication Organization Name and Contact Information Procedure
Driver & Position (timing, pathways, documentation, etc.)
Materials and information regarding the project will
be forwarded by email to the regulatory agencies
Regulatory William (831) 242-7920 y regtiatory a8
azency interface Army Collins. BEC il lins.ci " through the Army BEC for review at scheduled Base
gency ’ William.K.Collins.civ@army.mi Realighnment and Closure (BRAC) Cleanup Team
meetings.
Erin Corr Materials and information regarding the project will
Army BRAC o (916) 886-6617 be forwarded by email to the Army BRAC Office
L. USACE Technical . .
Office interface . . through USACE Technical Lead for review at scheduled
Lead Erin.N.Corr@usace.army.mil
Army Internal Progress Meetings.
Lead
Organization Derek Materials and information regarding the project will
g. Lieberman, (831) 224-3327 : g g proj .
Project Ahtna . ) be forwarded by email to USACE by the Ahtna Project
Project dlieberman@ahtna.net . .
Manager Manager for review at weekly status meetings.
. Manager
interface
Mark Fisler, . . . .
Field progress Ahtna Field (831) 224-3133 Ahtna Field Supervisor will report fieldwork progress
reports i by email to Ahtna Project Manager daily.
p Supervisor mfisler@ahtna.net Y J g Y
. All onsite Personnel have authority and responsibility
Holly Dillon, to stop work on the site if an imminent hazard is
St kd Site Safet (831) 324-3299
°p WOI’. ue Ahtna e satety observed. The Site Safety and Health Officer will be
to safety issues and Health hdillon@ahtna.net . .
. consulted by phone immediately for further
Officer .
recommendations.
Significant changes to the QAPP must approved by the
QAPP changes Derek Ahtna Project Manager, USACE Technical Lead, and
for to & Ahtna Lieberman, | (831)224-3327 USACE Project Chemist, and submitted to the
?ieldwork Project dlieberman@ahtna.net regulatory agencies for review and comment via email
Manager (where the subject of the email is “QAPP Change”)

prior to implementation.

Ahtna Global, LLC
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Communication Organization Name and Contact Information Procedure
Driver & Position (timing, pathways, documentation, etc.)
Derek Field changes to the QAPP must be approved by the
APP changes Ahtna Project Manager, USACE Technical Lead, and
Q . 8 Lieberman, | (831) 224-3327 Je & .
during project Ahtna Proiect ) USACE Project Chemist by phone or email (where the
execution Maiwa or dlieberman@ahtna.net subject of the email is “Field Change Request”) prior to
& implementation.
Ahtna Field Supervisor will determine the need for
Mark Fisler corrective action and will report field issues to Ahtna
Field corrective Ahtna Field | (831) 224-3133 Project Manager daily. Ahtna Project Manager will
actions? . mfisler@ahtna.net notify the Ahtna QC Manager of issues within one
Supervisor . .
business day and will respond to the request for
corrective action within 24 hours.
Discrepancies or non-compliance are documented
Samble receiot Melanie (916)-605-3396 immediately on the Sample Receipt Confirmation
variapnces P SGS Levesque, Melanie.Levesque@et.eurofinsus | Form, which is automatically emailed to the SGS
QA Officer .com Project Manager, who will immediately contact the
Ahtna Project Chemist for resolution.
Eric Schmidt Ahtna Project Chemist will report laboratory QC issues
Laboratory QC . ’ | (831) 582-1348 : . P ory Q
variances Ahtna Project hmid h to USACE Technical Lead and USACE Project Manager
Chemist eschmidt@ahtna.net by email within two business days of the occurrence.
Ahtna Project Chemist will determine the need for
Analytical Eric Schmidt, | (831) 582-1348 corrective action and will report nonconformance and
corrective Ahtna Project eschmidt@ahtna.net QC issues to the Ahtna Project Manager and USACE
actions? Chemist Project Chemist by email within two business days of
the occurrence.
. . Ahtna Project Chemist will report incomplete records
. Eric Schmidt, 831) 582-1348 . . .
Data verification . (831) - issues to USACE Technical Lead and USACE Project
. Ahtna Project . el o .
issues Chemist eschmidt@ahtna.net Manager by email within five business days of

completing data verification (Worksheet #35).
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Communication
Driver

Organization

Name and
Position

Contact Information

Procedure
(timing, pathways, documentation, etc.)

Data validation

Eric Schmidt,

(831) 582-1348

Ahtna Project Chemist will report non-compliance
with procedures to USACE Technical Lead and USACE

Ahtna Project .
issues Chejmist eschmidt@ahtna.net Project Manager by email within five business days of
receiving data validation reports.
Ahtna Project Chemist will report data quality issues
Eric Schmidt, that could impact data usability to USACE Technical
Data usability i (831) 582-1348 p : . V > U :
. Ahtna Project . Lead/USACE Project Chemist within five business days
issues . eschmidt@ahtna.net ] -
Chemist of completing the usability assessment (Worksheet
#37).
Ahtna Project Chemist will determine the need for
Data review Eric Schmidt, (831) 582-1348 corrective action and will provide recommendations
corrective Ahtna Project . to the Ahtna Project Manager and USACE Technical
. ) eschmidt@ahtna.net LT ) .
actions Chemist Lead by email within five business days of completing
the data review.
. . Analytical data will not be released until review or
Eric Schmidt, e .
Release of Ahtna Project (831) 582-1348 validation is completed, as appropriate. The Ahtna
analytical data Chejmist eschmidt@ahtna.net Project Chemist will approve the release of data to the
Ahtna Project Manager.
The Ahtna Database Manager coordinates with the
Ahtna Field Supervisor and SGS Project Manager to
Teri Farrell- obtain data for electronic upload/manual entry into
Data import and Ahtna Bage, (925) 915-6255 the data management system, QC review of the
export Database tbage@ahtna.net entered data, and preparation of the required tables
Manager and plots of the data. Coordinates with the Ahtna

Project Chemist for QC purposes and forwards
deliverables to the Project Manager.

Notes:

11n the event significant corrective action is required for field or laboratory activities, information concerning the corrective action will be provided to the

regulatory agencies by the Army within 30 days of the event or the next scheduled meeting of the BRAC Cleanup Team, whichever is sooner.
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2.5 Worksheet #9: Project Planning Session Summary
Date of Planning Session #1: September 9, 2022

Purpose: Determine whether revisions are appropriate per data quality objectives (DQOs) identified in
QAPP Worksheet #11.

Participants:

Name Title/Role Affiliation Telephone email
Derek Lieberman | Project Manager Ahtna 831-224-3327 | dlieberman@ahtna.net
Eric Schmidt Project Chemist/Task Lead | Ahtna 831-582-1348 | eschmidt@ahtna.net

Planning Session Summary:

e Reviewed contract requirements and QAPP schedule;

e Determined data review is necessary to evaluate changes in LFG monitoring frequency and
target analyte lists per DQOs;

Action Items:
Completion
Action Responsible Party Due Date Date

Data review to determine whether Eric Schmidt, September 13, September 13,
changes in sampling frequency and target | Ahtna 2022 2022
analyte lists are required for QAPP
revision.
Review QAPP for inconsistencies or errors | Eric Schmidt, September 13, September 13,
and correct as needed. Ahtna 2022 2022
Update QAPP per results of data review Eric Schmidt, September 27, September 27,
and personnel changes. Ahtna 2022 2022

Ahtna Global, LLC 11



QAPP, Volume | 0oU2 Landfills
Appendix D, Revision 7 Former Fort Ord, California

3.0 Project Quality Objectives
3.1 Worksheet #10: Conceptual Site Model

3.1.1 Background and History

The former Fort Ord is located in northwestern Monterey County, California, approximately 80 miles
south of San Francisco. The OU2 Landfills formerly included six landfill areas (one area north and five
areas south of Imjin Parkway) covering approximately 150 acres, including the immediate surrounding
area (Figure 1). The former Area A Landfill, north of Imjin Parkway, was approximately 33 acres
separated from the Areas B through F Landfills to the south of Imjin Parkway (Figure 2). The Areas B
through F Landfills encompass approximately 120 acres of undeveloped land. The six landfill areas were
used for residential and on-base waste disposal. The former Area A was used from 1956 to 1966. Areas
B through F were operated from 1960 until 1987, when interim closure of the facility began, which
effectively terminated waste disposal activities at the OU2 Landfills (AEI, 2019b).

The remedial action at the former Area A was conducted from 1996 to 1998 in accordance with the
requirements of the OU2 Landfills ROD (Army, 1994) and the Explanation of Significant Differences,
Consolidation of Remediation Waste in a Corrective Action Management Unit (CAMU), Operable Unit 2
Landfill (CAMU ESD; Army, 1997a). Approximately 585,000 cubic yards of refuse were excavated during
the remediation. This material was placed and compacted as part of the general fill in Areas B, C, D, and
F of the OU2 Landfills (IT Corporation, 2001). Closure of all landfill areas is being completed as a
remedial action at the OU2 Landfills in accordance with the OU2 Landfills ROD (Army, 1994).

The selected remedial action presented in the OU2 Landfills ROD includes placing an engineered cover
system over buried refuse at the OU2 Landfills. The Record of Decision, Basewide Remedial Investigation
Sites, Fort Ord, California (Rl Sites ROD; Army, 1997b) in conjunction with the CAMU ESD (Army, 1997a)
and the Explanation of Significant Differences, No Further Action for Munitions and Explosives of
Concern, Landfill Gas Control, Reuse of Treated Groundwater, Designation of Corrective Action
Management Unit (CAMU) Requirements as Applicable or Relevant and Appropriate Requirements
(ARARs), Operable Unit 2, Fort Ord Landfills, Former Fort Ord, California (Army, 2006) designate CAMU
regulations as ARARs for the existing boundaries of Areas B through F. Such designation generally allows
remediation waste to be placed at the OU2 Landfills and used as a foundation layer without triggering
certain disposal regulations. Soil remedies for the Rl Sites at the Former Fort Ord used the CAMU for
placement of excavated soil and/or debris, which are managed, incorporated within the landfill
foundation layer, and capped as part of the landfill.

The remedial actions for the debris and soil at the OU2 Landfills include a cover system, collection and
removal of LFG (if necessary), institutional controls, and a groundwater extraction and treatment system
for volatile organic compounds (VOCs). The Army completed construction of an engineered cover over
Areas B through F from 1997 to 2002 (Shaw, 2005a) and began operating the groundwater extraction
and treatment system in 1995. In 2001, the Army installed a pilot extraction and treatment system to
mitigate LFG migration along the eastern perimeter of Area F where a residential area is located closest
to the landfill (Shaw, 2005b). The system began operation on June 4, 2001 and included a series of LFG
extraction wells (EWs), LFG treatment with granular activated carbon (GAC) to remove VOCs, and
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potassium permanganate to remove vinyl chloride. Two 8-inch diameter perforated collector pipes,
approximately 800 feet in total length, were installed in the foundation layer at Area E during
construction in 2002 for possible future methane extraction. The collector pipes are collectively referred
to as extraction point (EP) EP-36.

Based on the results of the pilot study, the extraction and treatment system was expanded by adding
vertical extraction wells (EW) along the perimeter and within the interior of Area F, and replacing the
existing treatment system with a thermal treatment unit (TTU), which started operation in April 2006.
The TTU, unlike the GAC/potassium permanganate treatment system, removes and treats both VOCs
and methane by combustion in an enclosed flare operating in excess of 1,400 degrees Fahrenheit (°F).

In 2008, an EW was installed in Area D to augment the methane output from the Area F extraction
system. A conduit from EP-36 to the TTU also was installed as part of the LFG treatment system
expansion (Shaw, 2008b). In April 2009, EP-36 was brought online to augment the methane output from
the Area F extraction system. As part of Field Work Variance TII-138 to the O&M Plan (Shaw, 2009),
testing was performed on Area F passive vent (VF) VF-4 to determine if it was a viable source of
methane that could be used for operation of the TTU. Results of this test determined that a significant
increase in methane removal could be achieved through the addition of VF-4 into the extraction
network. In June 2009, VF-4 was brought online to augment the methane output from the Area F
extraction system.

In February 2011, two additional Area D passive vents (VD) and two additional VFs (VD-2, VD-3, VF-3,
and VF-5) were converted to EPs to augment the methane output. These additions were documented in
Field Work Variance TII-154 to the O&M Plan (Shaw, 2011).

System monitoring includes all EPs and the combined collection points at the TTU. The remedy is being
performed under the Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA; 42 USC 9601 et seq.), as amended by the Superfund Amendment and Reauthorization Act of
1986 (SARA); therefore, the Monterey Bay Air Resources District (Air District) does not have jurisdiction
over these remedial actions and a permit for the TTU and exhaust stack is not required. However, the Air
District’s substantive requirements are being implemented.

Due to the need for remediation at the Site 39 Inland Ranges, and the availability of additional
remediation waste capacity at Area E, the Army proposed to place contaminated soil from the Site 39
Inland Ranges within the existing footprint of Area E as a vertical expansion. The Army prepared the
Record of Decision Amendment, Site 39 Inland Ranges, Former Fort Ord, California (Army, 2009) to
present the soil cleanup levels and the volume of soil to be addressed under the selected remedial
action for the Site 39 Inland Ranges originally identified in the RI Sites ROD (Army, 1997b). Additional
capacity at the OU2 Landfills was available by placing remediation waste within the existing Area E
footprint on top of the existing engineered cover system. Construction of the vertical expansion involved
placing additional remediation waste above the existing geomembrane and installing a new engineered
cover consisting of a foundation layer, geomembrane, and vegetative layer over the remediation waste.
The vertical expansion allows for placement of approximately 200,000 cubic yards of remediation waste
in at least two phases. When the vertical expansion is complete, the additional remediation waste will
be sealed above and below by a geomembrane. Phase 1 was completed in 2013 with approximately
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150,000 cubic yards placed in the vertical expansion at Area E. Additional remediation of Site 39 and
placement of soil in the Area E vertical expansion may be necessary for the future.

The technical assessment of the remedies for OU2 completed for the 5 Five-Year Review for the Fort
Ord Superfund Site identified no issues for the OU2 Landfills. The OU2 Landfills remedy was deemed to
be protective of human health and the environment and the ongoing remedial activities continue to
adequately address exposure pathways that could result in unacceptable risks (Army, 2022).

3.1.2 Sources of Known or Suspected Hazardous Waste

No detailed records were kept on the amount or types of wastes disposed of at the OU2 Landfills;
however, household and commercial refuse, ash from incinerated infectious wastes, dried sewage
sludge, demolition material, and small amounts of chemical waste (such as paint, waste oil, pesticides,
electrical equipment, ink and epoxy adhesives) are believed to have been disposed of in the OU2
Landfills (Dames & Moore, 1993).

3.1.3 Known Contaminants

Known contaminants at the OU2 Landfills are methane and VOCs in LFG. For methane, the primary
release mechanism is emanation from decomposing organic waste. For VOCs, the primary release
mechanisms are emanation from waste (within LFG) and infiltration/percolation to groundwater.
Compounds of interest in LFG are the eleven VOCs identified as chemicals of concern (COCs) for
groundwater in the OU2 Landfills ROD (1,1-dichloroethane; 1,2-dichloroethane; 1,2-dichloropropane;
benzene; carbon tetrachloride; chloroform; cis-1,2-dichloroethene; methylene chloride;
tetrachloroethene; trichloroethene; and vinyl chloride).

3.1.4 Fate and Transport Considerations

VOCs remaining in waste disposed at the OU2 Landfills and VOCs detected in LFG have the potential to
travel through soil pore space to exposure points via a number of mechanisms:

e Advection: mass transport due to bulk flow of water in which contaminants are dissolved.

e Dispersion: transport due to the groundwater flow whether or not a compound is dissolved.

e Diffusion: spreading of contaminants due to molecular diffusion in response to concentration
gradients.

e Volatilization: loss of chemical vapor to the atmosphere.

VOCs naturally undergo biochemical degradation processes in soil, soil gas, and groundwater; however,
the rate of such degradation is limited by oxygen (O;) and nutrient sources depending upon the type of
degradation that is occurring (aerobic vs. anaerobic). Additionally, degradation of compounds is
dependent on the biochemical pathways available.

3.1.5 Potential Receptors and Exposure Pathways

A residential area is located adjacent to OU2 Landfills Area F, with the closest residence located
approximately 368 feet from the OU2 Landfills perimeter. There is a potential for residents to be
exposed to VOCs from inhalation of vapors in ambient air, which may enter buildings through open
windows or ventilation systems. To evaluate risks associated with this scenario, the Army performed
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ambient air monitoring in 2000, 2001, 2002, and 2003 to determine LFG dispersion in ambient air on the
east side of Area F. The 2000, 2001, and 2002 data were used to complete a screening-level human
health risk assessment (HHRA) and the HHRA was then updated with the 2003 data. The updated HHRA
indicated that risks and hazards estimated for the downwind receptor and background areas were
roughly equivalent at the time the HHRA was conducted, and the risk and hazard drivers were similar in
both data sets. It was concluded in the HHRA that there is no increased risk of developing cancer or
other noncancer health effects from exposure to VOCs in ambient air downwind of the OU2 Landfills
over the background risk of developing cancer or other noncancer health effects within the entire Fort
Ord area (Shaw, 2005c). The HHRA also noted that the LFG collection and treatment system installed at
Area F prevents LFG from migrating off-site in the direction of the residential area. Since the onset of
TTU operations, the methane concentrations in perimeter monitoring probes have remained below 5
percent (%) per the requirements of Title 27 California Code of Regulations (27CCR) Section 20921(a)(2)
(AEI, 2017, 2018, and 2019a).

3.1.6 Land Use Considerations

The OU2 Landfills encompass approximately 120 acres of land that is undeveloped other than use as a
landfill and the presence of the OU2 groundwater treatment plant. A residential housing area for
California State University Monterey Bay is located adjacent to OU2 Landfills Area F, with the closest
residence located approximately 368 feet from the OU2 Landfills perimeter.

Other land immediately adjacent to the OU2 Landfills was transferred from the Army to the Fort Ord
Reuse Authority in 2004 and 2006 and remains undeveloped. These parcels of land are identified in the
Installation-Wide Habitat Management Plan for Former Fort Ord, California (HMP; USACE, 1997) as
containing habitat occupied or potentially occupied by several sensitive wildlife and plant species, some
of which are listed or proposed for listing as threatened or endangered under the federal Endangered
Species Act. Accordingly, this land is categorized as “Development with Reserve Areas or Development
with Restrictions” in the HMP. While the land may be developed, there are specific restrictions to
protect biological resources as identified in the HMP and the quitclaim deeds associated with the land.

The quitclaim deeds for land within 1,000 feet of the OU2 Landfills also include a notification stating
landowners should refer to 27CCR Section 21190, which identifies protective measures for structures
built on or within 1,000 feet of a landfill.

3.1.7 Physiography and Topography

Elevations at Fort Ord range from approximately sea level at the beach to 900 feet above mean sea level
(AMSL) at Wildcat Ridge. At the OU2 Landfills, elevations range from approximately 160 feet AMSL at
the west end of Area B to 255 feet AMSL at the top of the Area E ridgeline. Runoff is minimal due to the
high rate of surface water infiltration into the permeable dune sand; consequently, well-developed
natural drainages are absent throughout much of this area. However, erosion has primarily been
observed where roads were cut into slopes. In these areas, small gullies are present, but generally end
shortly after the topography flattens out. Closed drainage depressions typical of dune topography are
common.
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3.1.8 Geology and Hydrogeology

The predominant lithology is loose, well-sorted (poorly graded) fine to medium Pleistocene-age dune
sands that cover most of the northern and western portions of the former Fort Ord. Paleosols,
representing former ground surfaces (silty sands), exist within these sands. These paleosols indicate one
or more cycles of dune deposition have occurred with intervening periods of soil development.

Remedial investigation at the OU2 Landfills indicated that the landfill materials were buried in relatively
uniform sand dune deposits in shallow trenches approximately 30 feet wide, 10 to 15 feet apart, and
extending from ground surface to 10 to 30 feet below ground surface (bgs). Soil samples collected below
the OU2 Landfills do not contain chemicals associated with the Landfills; however, chemicals associated
with landfilled materials have been detected in soil vapor samples obtained from soil overlying the
Landfills and in the groundwater collected from beneath the Landfills. The chemicals are believed to
have migrated away from the landfilled materials as vapors or as solutes in leachate (Army, 1995).

Groundwater in the uppermost A-Aquifer in the area of the OU2 Landfills generally flows northwest
toward the Monterey Bay; however, groundwater east of the OU2 Landfills generally flows northeast
toward the Salinas River due to a groundwater divide located east of Area F. Due to extensive local and
regional pumping of water from the Upper and Lower 180-Foot Aquifers for agricultural and domestic
use, the natural westward flow of groundwater is reversed to the east toward the Salinas Valley. The
Upper 180-Foot Aquifer is separated from the A-Aquifer by a relatively impermeable clay layer known as
the Salinas Valley Aquitard; however, near the Monterey Bay, these two aquifers are connected because
the aquitard pinches out in this area. Therefore, COCs in the A-Aquifer have the potential to migrate into
the Upper 180-Foot Aquifer (Army, 1995).

3.2  Worksheet #11: Project/Data Quality Objectives

Data quality objectives (DQOs) are qualitative and quantitative statements that outline the decision-
making process and specify the data required to support corrective actions. DQOs specify the level of
uncertainty that will be accepted in results derived from data. The DQO process used for developing
data quality criteria and performance specifications for decision-making is consistent with the Guidance
on Systematic Planning Using the Data Quality Objectives Process, EPA QA/G-4 (EPA, 2006). The DQO
process consists of the following seven steps:

e Step 1: State the problem

e Step 2: Identify the goals of the study

e Step 3: Identify information inputs

e Step 4: Define the boundaries of the study

e Step 5: Develop the analytic approach

e Step 6: Specify performance or acceptance criteria

e Step 7: Develop the plan for obtaining data
There are DQOs for the four types of testing at the OU2 Landfills: (1) TTU source testing, (2) TTU

operational influent LFG testing, (3) LFG monitoring at the Landfills compliance perimeter probes, and
(4) LFG monitoring at the Landfills monitoring probes and vents.
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3.2.1 DQO #1: TTU Source Testing

Problem Statement. Even though the Air District does not have jurisdiction over the TTU and the
exhaust stack, the Army will perform annual source testing of the TTU to determine whether it operates
efficiently and meets local regulatory standards. The optimum operating conditions, based on permits
issued for similar facilities for the type of TTU at the OU2 Landfills, are:

e  Minimum destruction efficiency of total hydrocarbons (THC) shall be 98% by weight, or
reduction of the outlet non-methane organic compounds (NMOC) concentration to less than 20
parts per million by volume (ppmv), dry basis as hexane, at 3% O..

e Minimum destruction efficiency of methane shall be 99% by weight.

e Combustion temperature shall be maintained at a minimum of 1,400 °F within 30 minutes of any
startup; minimum combustion residence time shall be 0.6 seconds.

e Instrumentation shall record combustion temperature continuously during operation.

e Nitrogen oxide (NO) emissions shall not exceed 0.06 pounds per million British thermal units
(Ib/MMBtu).

e Carbon monoxide (CO) emissions shall not exceed 0.18 Ib/MMBtu.

e THC emissions shall not exceed 0.03 |Ib/MMBtu.

e Sulfur dioxide (SO,) emissions shall not exceed 0.2% by volume (%v; 2,000 ppmv).

e Inlet sulfur content shall not exceed 50 grains hydrogen sulfide per 100 cubic feet of gas.

e Instrumentation shall continuously record the amount of LFG flow to the flare during operation.

e No air contaminant which is as dark as or darker than Ringlemann 1 or equivalent (20% opacity)
shall be discharged for more than an aggregate 3 minutes in any hour.2

e No emission shall constitute a public nuisance.

Influent LFG and exhaust emission concentrations and flow rates (measured under maximum available
throughput loads) will be used to calculate the mass emission rates of LFG constituents and the mass
emission factors for secondary pollutants that result from the combustion process.

Study goals. The goals of the study are to determine whether the TTU operates efficiently under current
operating conditions and meets local regulatory standards. The system may require adjustments to
increase its efficiency and/or to achieve the target operating conditions.

Information inputs. To meet the goals of the study, the following inputs will be required:

Stack Emissions (Effluent)

Gas stream volumetric flow rate

Nitrogen oxides (NOx), CO, O,, carbon dioxide (CO,)
NMOCs/THC

SO, (calculated)

Methane

2 The Ringelmann scale is a scale for measuring the apparent density or opacity of smoke.
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VOCs listed in Worksheet #15 (Section 3.6.3)

Flare temperature

Influent LFG

Heating value (calculated based on hydrocarbon content; caloric content of gas)
0,, CO,, nitrogen (N,)

Methane

VOCs listed in Worksheet #15 (Section 3.6.3)

NMOCs

Reduced sulfur compounds

LFG flow rate

A certified mobile laboratory provided and staffed by Best Environmental will be on site to measure the
above parameters (with the exception of VOCs, fixed gases, and reduced sulfur compounds, which will
be analyzed in a certified fixed laboratory). Best Environmental is certified by the State of California Air
Resources Board to conduct compliance testing pursuant to California Code of Regulations, Title 17,
Section 91207. Section 6.0 provides details of the analytical methods to be employed. The LFG flow rate
and flare temperature will be measured using a calibrated flow meter and thermocouple on site.

Sample data from stack emissions and influent LFG testing, in combination with gas flow rates and other
parameters, will be used to perform calculations to determine whether the TTU achieves the optimum
operating conditions.

Study boundaries. Emission samples will be collected from two sampling ports on the TTU stack. The
sampling ports are in the same horizontal cross-section of the stack but are 90 degrees apart. Influent
LFG samples will be collected from a sampling port located before the TTU.

Analytic approach. TTU stack emissions and the influent LFG concentrations for specific gases are
measured to determine the TTU'’s efficiency, its ability to achieve optimum operating conditions, and its
ability to meet regulatory standards.

e If mathematical calculations and direct measurement data obtained from stack emissions and
influent LFG testing demonstrate that it meets the target operating conditions, then the TTU will
be considered to be operating efficiently.

¢ |f mathematical calculations and direct measurement data obtained from stack emissions and
operational influent LFG testing do not demonstrate that it meets the target operating
conditions, then the TTU may require adjustments to increase its efficiency and meet target
operating conditions.

e If stack emission data show that the system does not achieve regulatory standards, then the TTU
may require optimization or upgrading to achieve the regulatory standards.

o If stack emission data show that the system meets regulatory standards, then the TTU will not
require further optimization.
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e |f a VOC has not been detected in any of the samples associated with the LFG extraction system
(TTU influent, extraction legs, stack) for five consecutive annual monitoring events, the VOC will
be removed from the TO-15 target analyte list (Worksheet #15) for operational extraction
system sampling only.

e The eleven VOCs identified as COCs for groundwater in the OU2 Landfills ROD will remain on the
TO-15 target analyte list, regardless of whether they have been non-detect for five consecutive
annual monitoring events.

o If the list of VOCs identified as COCs for groundwater is revised in a subsequent OU2 decision
document, then the most current list of COCs for groundwater will remain on the TO-15 target
analyte list.

e To confirm compliance with regulatory standards, the full TO-15 list of VOCs will be reported
once every five years for samples associated with the TTU system.? If a VOC that was previously
removed from the TO-15 target analyte list for DQO #1 is detected, this VOC will be added to the
TO-15 target analyte list for DQO #1 (Worksheet #15).

e These criteria are applied retroactively as part of a previous QAPP revision to include VOC
analytical data collected since TTU operations began in April 2006 (AEI, 2016a).

Performance or acceptance criteria. Decisions could be affected adversely by errors in field
measurements and/or fixed laboratory measurements. By adhering to standard procedures and
approved methods to obtain the most reliable data, decision errors will be minimized and should not be
a factor in making decisions.

Plan for obtaining data. The TTU should be operated and maintained properly to achieve continuous
optimum performance and efficiency per the requirements of the O&M Plan (AEIl, 2019b). The field test
methods, parameters, numbers of tests, durations of tests for stack emission testing, and information
inputs for effluent LFG are:

Number
of Runs/ Test Information Input
Sample Parameter Test Method Samples | Duration Source

Flow Rate EPA Method 19 3 40 minutes | Mobile Laboratory
0,, CO, EPA Method 3A 3 40 minutes | Mobile Laboratory
Methane/NMOC/THC | EPA Method 25A 3 40 minutes | Mobile Laboratory
co EPA Method 10 3 40 minutes | Mobile Laboratory
NOy EPA Method 7E 3 40 minutes | Mobile Laboratory
VOCs EPA Method TO-15 1 NA Fixed Laboratory

Access to the stack will be through a shared sample line provided by the source testing contractor. For
all sample parameters except VOCs, a heated and filtered stainless steel probe will be used to extract

3 The full TO-15 list of VOCs was last reported in the 2019 Annual Report (Ahtna, 2020) and will next be reported in
the 2024 Annual Report. The full TO-15 list of certified compounds is provided in Attachment B, Analytical
Laboratory Information.
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the gas sample from the stack. A heated, 3/8-inch Teflon® line will transport the sample from the point
of extraction to the non-contact gas conditioning chiller system. The gas conditioning system and all
analytical equipment will be provided by the source testing contractor in a self-contained mobile test
laboratory. The moisture will be condensed and removed from the gas stream, while the pollutants pass
through to the analytical equipment. The analyzer will be located in a temperature-controlled area to
minimize thermal effects on the calibration of the instrument used in taking the measurements. For
VOCs, the sample is collected at the sample port on the stack, using a vacuum pump and Tedlar™ bag,
and shipped to the fixed laboratory (Eurofins) for analysis.

The laboratory test methods, parameters, numbers of tests, and information inputs for influent LFG are

as follows:
Number of Information Input
Sample Parameter Test Method Samples Source
Heating Value (calculated), O,, ASTM International 1 Fixed Laboratory
CO,, NMOC (ASTM) D1945
VOCs EPA Method TO-15 1 Fixed Laboratory
Total Reduced Sulfurs ASTM D5504 1 Fixed Laboratory
LFG rate Field measurement Continuous Flow meter
Flare temperature Field measurement Continuous Thermocouple

Source testing will be performed annually to demonstrate that the TTU is operating within the
substantive requirements of Air District emission limits.

3.2.2 DQO #2: Operational Influent LFG Testing

Problem Statement. The composition and concentration of the operation influent gas stream need to be
known to operate the TTU efficiently and to establish a schedule of treatment and extraction
operations. The composition and characteristics from operational EWs need to be monitored to
maintain compliance with 5%v standard for methane at the property boundary. VOC mass extraction
rates may need to be adjusted to maximize removal.

Study goals. The principal study goals are to determine the operational influent LFG composition and
characteristics so that methane concentrations can be maintained below the lower explosive limit of
5%v, and to determine the composition and characteristics of operational EWs and other wells and
probes to prevent adverse acute and chronic exposure to toxic and/or carcinogenic compounds.

Information inputs. The following inputs are required (using a portable LFG analyzer) to determine
trends in composition and characteristics present in the TTU operational influent LFG and the EWs:
Influent LFG
Methane
CO;
0,
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Balance gas (a combination of the remainder of gases, but the majority is N3)

Temperature

Flow

Vacuum

Input will also come from the analysis by EPA Method TO-15 at a fixed-base laboratory for the list of
VOCs provided in Worksheet #15 (Section 3.6.3).

Study boundaries. The boundaries of the study are the frequency and the locations of monitoring points

for the TTU and the compliance perimeter probes and EWs on the Eastern side of Area F, where the OU2

Landfills are closest to a residential housing area.

Analytic approach. The composition of gases from the operational EWs and perimeter probes will be

monitored.

If the concentration of methane is below 40%v, and the flow rate is below 30 standard cubic
feet per minute (scfm), or if methane is below 30%v and the flow rate is below 50 scfm as
measured in the influent LFG, then the system parameters will be adjusted (e.g., EW flow rates
may be adjusted, the TTU may be shut down and operated intermittently, or supplemental fuel
may be added to operate the TTU continuously).

If the concentration of methane is greater than 50%v, and the flow rate is 180 scfm or greater,
or if the concentration of methane is greater than 30%v, and the flow rate is 300 scfm or
greater, resulting in maximum influent conditions greater than 5 million Btu per hour (Btu/hr),
then the system may be adjusted or shut down.

If the methane concentrations exhibit a downward trend, possibly due to short-term over-
extraction of the available LFG, then the TTU may be operated intermittently or shut down, or
fuel may be added to avoid permanently damaging the methane-generating potential of the
waste and substantially reducing the long-term availability of fuel for self-sustaining TTU
operations.

If methane concentrations in the compliance perimeter monitoring probes associated with the
eastern perimeter leg are greater than the regulatory compliance concentration of 5%v, then
the eastern perimeter leg will be operated more frequently to maintain compliance.

If methane concentrations in the eastern perimeter probes are below 5%v, then this leg may be
shut down.

If methane concentrations in the northern or southern perimeter leg are less than 10%v, then
the leg(s) may be shut down.

If methane concentrations in individual interior EWs at Area F are below 40%v, then the
individual wells may be shut down.

If methane concentrations in individual interior EWs at Area D are below 30%v, then the
individual wells may be shut down.

If methane concentrations in the interior legs of Area D or Area F are below 50%v, then
operation of the TTU will be intermittent rather than continuous.
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e If EW temperatures are greater than 120 °F, then the individual well(s) or the leg will be shut

down.

e IfaVOC has not been detected in any of the samples collected from the LFG extraction system
for five consecutive annual monitoring events, the VOC will be removed from the TO-15 target
analyte list (Worksheet #15) for LFG extraction system sampling only.

e The eleven VOCs identified as COCs for groundwater in the OU2 Landfills ROD will remain on the
TO-15 target analyte list, regardless of whether they have been non-detect for five consecutive
annual monitoring events.

e If the list of VOCs identified as COCs for groundwater is revised in a subsequent OU2 decision
document, then the most current list of COCs for groundwater will remain on the TO-15 target

analyte list.

e The full TO-15 list of VOCs will be reported once every five years for samples associated with the
operational LFG extraction legs.* If a VOC that was previously removed from the TO-15 target
analyte list for DQO #2 is detected, this VOC will be added to the TO-15 target analyte list for
DQO #2 (Worksheet #15).

o These criteria will be applied retroactively as part of a previous QAPP revision to include VOC
analytical data collected since TTU operations began in April 2006 (AEI, 2016a).

Performance or acceptance criteria. Decisions could be affected adversely by errors in field

measurements and/or fixed laboratory measurements. By adhering to standard procedures and
approved methods to obtain the most reliable data, decision errors will be minimized and should not be

a factor in making decisions.

Plan for obtaining data. The TTU should be operated and maintained properly to achieve continuous
optimum performance and efficiency. As required, field measurements will be performed using a

portable LFG analyzer.

Sample Parameter

Location

Test Method

Frequency

Methane, O,, CO,,
balance gas,
temperature, flow

Interior Extraction
Legs, and points (wells
and vents) in operation

Portable LFG analyzer

Biweekly or when system is
in operation

rate, vacuum Influent Portable LFG analyzer | Biweekly or when system is
in operation

VOCs Influent EPA Method TO-15 Annual (during source
testing)

VOCs Interior Extraction Legs | EPA Method TO-15 Annual

4 The full TO-15 list of VOCs was last reported in the 2019 Annual Report (Ahtna, 2020) and will next be reported in
the 2024 Annual Report. The full TO-15 list of certified compounds is provided in Attachment B, Analytical

Laboratory Information.

Ahtna Global, LLC

22




QAPP, Volume | 0oU2 Landfills
Appendix D, Revision 7 Former Fort Ord, California

3.2.3 DQO #3: Compliance Perimeter Probes

Problem statement. To provide for the protection of public health and safety and the environment,
methane concentrations will not exceed 5%v at the landfill perimeter and trace gases will be controlled
to prevent adverse acute and chronic exposure to toxic and/or carcinogenic compounds.®> Methane and
VOCs are measured to determine whether concentrations are in compliance with the regulatory
requirements or whether corrective actions need to be implemented.

Goals of the study. The primary decision is whether the concentrations of methane in the compliance
perimeter probes meet the regulatory requirement. The secondary decision is whether the trace gas
concentrations are at a level where they need to be controlled. The alternative actions that could result
from these decisions are:

e Methane concentrations along the perimeter of the landfill do not exceed regulatory
requirements, and no corrective actions are required, or methane concentrations along the
perimeter of the landfill exceed the regulatory requirements and corrective actions need to be
implemented.

e Methane concentrations along the eastern perimeter of Area F (where residential housing is
located closest to the OU2 Landfills) are below 5%v and LFG migration is being controlled by
operations of the TTU, or methane concentrations along the eastern perimeter of Area F are
above 5%v and LFG migration is not being controlled by operations of the TTU and the
operational schedule of the TTU needs to be modified.

e Trace gases need to be controlled to prevent adverse acute and chronic exposure to toxic
and/or carcinogenic compounds, or trace gases do not need to be controlled.

Identify information inputs. To resolve the decision statement, methane and VOC concentrations will be
measured at the compliance perimeter probes.

Twenty-one compliance perimeter probes will be sampled annually for VOCs. Samples will be analyzed
using EPA Method TO-15 for the list of VOCs provided in Worksheet #15 (Section 3.6.4). Results will be
compared to historical ranges.

Compliance perimeter probes will be monitored quarterly for methane. A portable LFG analyzer will be
used in the field to measure Methane, O, CO,, and balance gas.

Study boundaries. To determine the concentrations of methane and trace gases compliance perimeter
probes installed along the perimeter of the OU2 Landfills will be monitored.

Analytic approach. The parameters of interest are the concentrations of the methane and trace gases at
the OU2 Landfills perimeter. Compliance perimeter probes (Figure 2) will be monitored quarterly for
methane and annually for VOCs.

The following decision rules apply to methane in the compliance perimeter probes:

o If the concentration of methane is less than 5%y, then there is no LFG migration and the OU2
Landfills are in compliance with the regulatory requirements.

5 For the purposes of this QAPP, “trace gases” means VOCs.
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If the concentration of methane is greater than 5%v, then there is a potential for LFG migration,
and corrective actions need to be implemented.

If methane concentrations along the eastern perimeter of Area F (where residential housing is
located closest to the OU2 Landfills) are less than 5%v, then LFG migration is being controlled by
operations of the TTU.

If methane concentrations along the eastern perimeter of Area F (where residential housing is
located closest to the OU2 Landfills) are greater than 5%v, then LFG migration is not being
controlled by operations of the TTU and the operational schedule of the TTU needs to be
modified.

The following decision rules relate to VOCs and are based on comparison of current analytical data with

historical data since startup of the pilot LFG extraction and treatment system:

For compliance perimeter probes with previously measured detections greater than 1,000 times
the most current DTSC residential air screening level (DTSC-SL) for vinyl chloride (1,000 times
the DTSC-SL equals 9.5 micrograms per cubic meter (ug/m3) or 3.7 parts per billion by volume
(ppbv) based on the current DTSC-SL (DTSC, 2020)): if the concentration of vinyl chloride
exceeds the previous maximum recorded value, then the probe will be sampled quarterly until
two successive measurements show declining or constant concentrations.

For compliance perimeter probes with previously measured detections greater than 1,000 times
the most current DTSC-SL for tetrachloroethene (PCE) (1,000 times the DTSC-SL equals 460
ug/m?3 or 67.8 ppbv based on the current DTSC-SL (DTSC, 2020)): if the concentration of PCE
exceeds the previous maximum recorded value, then the probe will be sampled quarterly until
two successive measurements show declining or constant concentrations.

For compliance perimeter probes with previous measured detections greater than 100 times the
most current EPA Residential Ambient Air Regional Screening Level (EPA-RSL) for chloroform
(100 times the EPA-RSL equals 12 pg/m?3 or 2.5 ppbv based on the current EPA-RSL (EPA, 2021)):
if the concentration of chloroform exceeds the previous maximum recorded value, then the
probe will be sampled quarterly until two successive measurements show declining or constant
concentrations.

For compliance perimeter probes with no previous measured detections greater than 1,000
times the most current DTSC- SL for vinyl chloride or PCE in gas: if the concentration remains
less than 1,000 times the DTSC-SL, then no action is required.

For compliance perimeter probes with no previous measured detections greater than 100 times
the most current EPA-RSL for chloroform in gas: if the concentration remains less than 100 times
the EPA-RSL, then no action is required.

For compliance perimeter probes with no previous measured detections greater than 1,000
times the most current DTSC-SL for vinyl chloride or PCE in gas: if the concentration exceeds
1,000 times the DTSC-SL, then the probe will be sampled quarterly until two successive
measurements show declining or constant concentrations.

For compliance perimeter probes with no previous measured detections greater than 100 times
the most current EPA-RSL for chloroform in gas: if the concentration exceeds 100 times the EPA-
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RSL, then the probe will be sampled quarterly until two successive measurements show
declining or constant concentrations.

e If aVOC has not been detected in any of the samples collected from compliance perimeter
probes for five consecutive annual monitoring events, then the VOC will be removed from the
TO-15 target analyte list (Worksheet #15) for compliance perimeter probes only.

e The eleven VOCs identified as COCs for groundwater in the OU2 Landfills ROD will remain on the
TO-15 target analyte list, regardless of whether they have been non-detect for five consecutive
annual monitoring events.

o If the list of VOCs identified as COCs for groundwater is revised in a subsequent OU2 decision
document, then the most current list of COCs for groundwater will remain on the TO-15 target
analyte list.

e To confirm compliance with regulatory standards, the full TO-15 list of VOCs will be reported
once every five years for samples collected from compliance perimeter probes.® If a VOC that
was previously removed from the TO-15 target analyte list for DQO #3 is detected, this VOC will
be added to the TO-15 target analyte list for DQO #3 (Worksheet #15).

e These criteria will be applied retroactively as part of a previous QAPP revision to include VOC
analytical data collected since TTU operations began in April 2006 (AEI, 2016a).

Performance or acceptance criteria. Decisions could be affected adversely by errors in field
measurements and/or fixed laboratory measurements. By adhering to standard procedures and
approved methods to obtain the most reliable data, decision errors will be minimized and should not be
a factor in making decisions.

Plan for obtaining data. The compliance perimeter probes were installed at approximately 1,000 feet
apart at the perimeter of the OU2 Landfills.

3.2.4 DQO #4: Monitoring Probes and Vents

Problem statement. To provide for the protection of public health and safety and the environment,
methane concentrations will not exceed 5%v at the landfill perimeter and trace gases will be controlled
to prevent adverse acute and chronic exposure to toxic and/or carcinogenic compounds. Methane must
be measured at monitoring probes and vents to provide additional data to ensure compliance with the
regulatory requirements and to determine whether corrective actions need to be implemented.

Goals of the study. The primary decision is whether methane concentrations are exhibiting upward
trends in the monitoring probes or landfill vents. The alternative actions that could result from these
decisions are:

e Methane concentrations in the compliance perimeter probes adjacent to monitoring locations
may be negatively impacted by increasing methane concentrations monitored in perimeter
monitoring probes and landfill vents and corrective actions need to be implemented.

6 The full TO-15 list of VOCs was last reported in the 2019 Annual Report (Ahtna, 2020) and will next be reported in
the 2024 Annual Report.
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e Methane concentrations along the eastern perimeter of Area F (where residential housing is
located closest to the OU2 Landfills) are below 5%v and LFG migration is being controlled by
operations of the TTU, or methane concentrations along the eastern perimeter of Area F are
above 5%v and LFG migration is not being controlled by operations of the TTU and the
operational schedule of the TTU needs to be modified.

Identify information inputs. To resolve the decision statement, methane concentrations will be
measured at the perimeter monitoring probes and landfill vents.

Forty-six monitoring probes will be sampled quarterly for methane. In addition to the monitoring
probes, two shallow probes installed in the utility trench located within the OU2 Landfills also will be
monitored. The 12 passive vents installed along the center ridgeline of each landfill area also will be

monitored.

Methane concentrations in all passive vents are consistently above 5%v; however, there is no regulatory
standard for methane concentration in passive vents, nor are there any regulatory actions for methane
concentrations exceeding 5%v in passive vents in solid waste landfills. Vents are not intended to be
representative sampling locations for LFG conditions in the waste, and monitoring results are used as
only a non-quantitative indicator of trends in LFG accumulation in the foundation cover soils. A portable
LFG analyzer will be used in the field to measure Methane, O,, CO,, and balance gas.

Additional investigations, such as the installation of permanent or temporary probes, may be conducted
to measure methane and/or VOCs. Additional investigations may be prepared and implemented as an
amendment to this QAPP or as a separate plan.

Study boundaries. To determine any upward methane trends, monitoring probes and vents at OU2
Landfills will be monitored.

Analytic approach. The parameters of interest are the concentrations of the methane at the OU2
Landfills.

The following decision rules apply to methane in the perimeter probes:

e If the concentration of methane is greater than 5%v and an upward trend in concentration is
observed, then there is a potential for LFG migration and corrective actions need to be
implemented.

e If methane concentrations along the eastern perimeter of Area F, where residential housing is
located closest to the OU2 Landfills, are less than 5%v, then LFG migration is being controlled by
operations of the TTU.

e If methane concentrations along the eastern perimeter of Area F, where residential housing is
located closest to the OU2 Landfills, are greater than 5%v, then LFG migration is not being
controlled by operations of the TTU and the operational schedule of the TTU needs to be
modified.

The following decision rules apply to the monitoring frequency of the perimeter probes:

e Probes designated as Additional LFG Monitoring Probes (Figure 2) will be monitored quarterly
for methane except:
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o If methane concentrations in the probe are less than 1%v for 20 consecutive quarterly
monitoring events, then the probe will be moved to an annual monitoring schedule.

o If methane concentrations in the probe are less than 1%v for five consecutive annual
monitoring events, then the probe will be removed from the monitoring program.

These decision rules will be applied retroactively as part of a previous QAPP revision to include methane
concentration data collected since TTU operations began in April 2006 (AEl, 2016a).

e If the TTU is unintentionally nonoperational for technical reasons or other unforeseen
circumstances for more than 2 months, additional LFG monitoring probes in Area F that are on
an annual monitoring schedule will be monitored for methane concentrations in the next
quarterly monitoring event. Additional probes may be added to the monitoring program
depending upon the results from the additional annual probes. These data will be used to
determine TTU operational parameters when the TTU is online again.

The following decision rules apply to methane in the utility trench probes:

o [f the concentration of methane is less than 5%v, then there is no potential for LFG migration via
the utility trench and the OU2 Landfills are in compliance with the regulatory requirements.

o If the concentration of methane is greater than 5%v, then there is a potential for LFG migration
via the utility trench and corrective actions need to be implemented.

Performance or acceptance criteria. Decisions could be affected adversely by errors in field
measurements. By adhering to standard procedures and approved methods to obtain the most reliable
data, decision errors will be minimized and should not be a factor in making decisions.

Plan for obtaining data. The probes along the northern and eastern perimeters of Area F, which are
closer to residential areas, are spaced a maximum of 500 feet apart due to the landfill proximity to the
housing area. Additional investigations, such as the installation of permanent or temporary perimeter
probes or ambient air monitoring, may also be conducted to characterize methane and trace gas
concentrations.
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3.3 Worksheet #12: Measurement Performance Criteria

The following sections provide measurement performance criteria for the fixed laboratory methods. For measurement performance criteria for
the mobile laboratory continuous sampling EPA Methods 3A, 7E, 10 and 25A, refer to the method documentation.

3.3.1 Analytical Group/Method: Fixed Gases/ASTM D1945

Estimated Concentration Level: Low

Matrix: Gas (ppmv)

Data Quality Indicators (DQls)

QC Sample or Measurement Performance Activity

Measurement Performance Criteria

Precision Field Duplicates Relative Percent Difference (RPD) < 30%
Precision Laboratory Duplicate RPD < 25%
Accuracy Laboratory Control Sample 85-115 % Recovery (%R)

Bias/Sensitivity

Method Blanks

No analytes detected > % the limit of quantitation
(LOQ) or > ¥, the amount measured in any
sample or %, the regulatory limit (if applicable),
whichever is greater. Common contaminants
must not be detected > LOQ?

Completeness

Data Assessment

>90%

Comparability

Data Review: compare results to previous sampling
events

Same unit of measure and LOQs are consistent
with previously collected data

3.3.2 Analytical Group/Method: Sulfur Gases/ASTM D5504

Estimated Concentration Level: Low

Matrix: Gas (ppbv)

DQls QC Sample or Measurement Performance Activity Measurement Performance Criteria
Precision Field Duplicates RPD < 30%
Precision Laboratory Duplicate RPD < 25%
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DQls

QC Sample or Measurement Performance Activity

Measurement Performance Criteria

Accuracy

Laboratory Control Sample

70-130 %R

Bias/Sensitivity

Method Blanks

No analytes detected > % LOQ or > %, the amount
measured in any sample or %, the regulatory limit
(if applicable), whichever is greater. Common
contaminants must not be detected > LOQ!

Completeness

Data Assessment

>90%

Comparability

Data Review: compare results to previous sampling
events

Same unit of measure and LOQs meet project
decision limits (PDLs)?

Notes:

1 See Worksheet #15 for LOQ values.

3.3.3 Analytical Group/Method: Volatile Organic Compounds (VOC)/TO-15

Estimated Concentration Level: Low

Matrix: Gas (ppbv)

DQls QC Sample or Measurement Performance Activity Measurement Performance Criteria
Precision Field Duplicates RPD < 30%
Precision Laboratory Duplicate RPD < 25%
Accuracy Surrogate 1,2-dichloroethane-d4 50-150 %R
Toluene-d8 50-150 %R
4-Bromofluorobenzene 50-150 %R
Accuracy Laboratory Control Sample (LCS)*? Benzene 69-119 %R
Carbon Tetrachloride 68-132 %R
Chloroform 68-123 %R
1,1-Dichloroethane 68-126 %R
1,2-Dichloroethane 65-128 %R
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DQls QC Sample or Measurement Performance Activity Measurement Performance Criteria

cis-1,2-Dichloroethene 70-121%R
1,2-Dichloropropane 69-123%R
Dichloromethane (Methylene 62-115 %R
chloride)
Tetrachloroethene 66-124 %R
Trichloroethene 71-123 %R
Vinyl chloride 64-127 %R

Bias/Sensitivity Method Blanks No analytes detected > % LOQ or > %, the amount
measured in any sample or %, the regulatory limit (if
applicable), whichever is greater. Common contaminants
must not be detected > LOQ?

Completeness Data Assessment 2 90%

Comparability Data Review: compare results to previous sampling events | Same unit of measure and LOQs meet PDLs?

Notes:

1 Samples will be spiked for all compounds on the TO-15 project reporting list(s) (presented in Sections 3.6.3 and 3.6.4); however, only the compounds
presented will be controlled per the requirements presented in the table. Compounds presented are those listed as COCs for groundwater in Table 1 of the
0OU2 Landfills ROD (Army, 1994). VOCs in LFG are not identified as COCs in the OU2 Landfills ROD (Army, 1994); however, ARARs identified in the OU2
Landfills ROD require control of trace gases to prevent adverse acute and chronic exposure to toxic and/or carcinogenic compounds; therefore, the
comprehensive project report list(s) of TO-15 analytes are reported to ensure the substantive requirements of these ARARs are met.

2 The remaining compounds need to meet the requirements of DoD QSM 5.4.

3 See Worksheet #15 for LOQs
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3.4 Worksheet #13: Secondary Data Uses and Limitations

Secondary data and information that will be used, including originating sources, are identified below. How the secondary data will be used and
the limitations on their uses are specified. Data from these documents will be used as appropriate.

Data Source

(originating organization,

Data Uses Relative to Current

Factors Affecting the
Reliability of Data and

Data Type report title and date) Project Limitations on Data Use

LFG, Inspection Reports, Gilbane Company, Final Annual Report, 2014, Trend analysis, design None
Figures, Analytical Data Operations and Maintenance, Operable Unit 2 optimization

Landfills. July 2015
LFG, Inspection Reports, AEl, Final Annual Report, 2015, Operations and Trend analysis, design None
Figures, Analytical Data Maintenance, Operable Unit 2 Landfills. April optimization

2016
LFG, Inspection Reports, AEl, Final Annual Report, 2016, Operations and Trend analysis, design None
Figures, Analytical Data Maintenance, Operable Unit 2 Landfills. July optimization

2017
LFG, Inspection Reports, AEl, Final Annual Report, 2017, Operations and Trend analysis, design None
Figures, Analytical Data Maintenance, Operable Unit 2 Landfills. May optimization

2018
LFG, Inspection Reports, AEl, Final Annual Report, 2018, Operations and Trend analysis, design None
Figures, Analytical Data Maintenance, Operable Unit 2 Landfills. May optimization

2019
LFG, Inspection Reports, Ahtna, Final Operable Unit 2 Annual Report Trend analysis, design None
Figures, Analytical Data Volume I, Fourth Quarter 2018 through Third optimization

Quarter 2019, Landfill Gas Monitoring and

Landfills Operations and Maintenance. February

2021
LFG, Inspection Reports, Ahtna, Final Operable Unit 2 Annual Report Trend analysis, design None

Figures, Analytical Data

Volume |, Fourth Quarter 2019 through Third

optimization
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Data Type

Data Source
(originating organization,
report title and date)

Data Uses Relative to Current
Project

Factors Affecting the
Reliability of Data and
Limitations on Data Use

Quarter 2020, Landfill Gas Monitoring and
Landfills Operations and Maintenance. October
2021

LFG, Inspection Reports,
Figures, Analytical Data

Ahtna, Final Operable Unit 2 Remedy Monitoring
and Operations and Maintenance Fourth
Quarter 2020 through Third Quarter 2021,
Landfill Gas Monitoring and Landfills Operations
and Maintenance. June 2022

Trend analysis, design
optimization

None
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3.5 Worksheet #14 & 16: Project Tasks and Schedule

Sixty-nine monitoring probes and two utility trench probes are located around Areas B through F (Figure 2). Figure 2 also shows the locations of
the probes designated as compliance probes for quarterly methane monitoring and annual VOC monitoring.

Annual monitoring is conducted to collect samples for VOCs for fixed-base laboratory analysis. Annual monitoring generally occurs in the second
quarter. Source testing generally is concurrent with the annual VOC sampling.

Activity Responsible party Frequency Deliverable(s)
TTU Monitoring Ahtna Biweekly or during TTU operation Annual Report
Landfill O&M Ahtna After major rain events and as needed | Annual Report
TTU Inspection / maintenance Ahtna During operation, Quarterly Annual Report
Landfill methane monitoring Ahtna Quarterly? Annual Report
Landfill Inspections Monterey County Department of Health Quarterly Annual Report
Landfill Inspections Ahtna? Annually Annual Report
VOC Monitoring Ahtna Annually? Annual Report

Notes:

! The landfill methane monitoring frequency may be decreased to annual or discontinued based on decision rules presented in Worksheet #11, DQO #4.
2 The annual landfill inspection will be performed by a California PE.

3 VOC monitoring frequency may be increased to quarterly based on decision rules presented in Worksheet #11, DQO #3.
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3.6 Worksheet #15: Laboratory-Specific Detection/Quantitation Limits'

3.6.1 Analytical Group/Method: Fixed Gases/ASTM D1945

Estimated Concentration Level: Low
Matrix: Gas (ppmv)
Laboratory: Eurofins

Laboratory Laboratory

Analyte CAS Number Laboratory DL LOD LOQ
0 7782-44-7 43 NA3 1000
N. 7727-37-9 57 NA3 1000
co 630-08-0 13 48 100
Methane 74-82-8 0.3 0.5 1
CO, 124-38-90 43 48 100
Ethane 74-84-0 0.4 1.1 10
Ethene 74-85-1 0.3 1.1 10
Acetylene 74-86-2 0.2 1.1 10
Propane 74-98-6 0.3 1.1 10
Isobutane 75-28-5 0.3 1.1 10
Butane 106-97-8 0.1 1.1 10
Neopentane 463-82-1 0.3 1.1 10
Isopentane 78-78-4 0.3 1.1 10
Pentane 109-66-0 0.3 11 10
NMOC (C6+) Co+ 1.2 1.1 100
Hydrogen 1333-74-0 15 62 100

Notes:

CAS = Chemical Abstracts Service

DL = detection limit

LOD = limit of detection

LOQ = limit of quantitation

NMOC = non-methane organic compound (quantified using calibration of hexane and heptane)

! Project action limits are not listed in Worksheet #15 because there are no action limits for LFG constituents
identified in the OU2 Landfills ROD (Army, 1994); however, these analyses are performed to meet the
substantive requirements of ARARs identified in the OU2 Landfills ROD.

2 The laboratory will report results that are non-detect to the LOQ. Results will be quantified as estimated
between the LOD and the LOQ.

3 LOD analysis requires dilution of the lowest concentration standard, but Oz and N2 cannot be reported from a
diluted analysis.

Ahtna Global, LLC 34



QAPP, Volume |
Appendix D, Revision 7

0ouU2 Landfills

Former Fort Ord, California

3.6.2 Analytical Group/Method: Sulfur Gases/ASTM D5504

Estimated Concentration Level: Low

Matrix: Gas (ppbv)

Laboratory: Atmospheric Analysis and Consulting

Analyte CAS Number DL (ppbv) | LOD (ppbv) | LOQ (ppbv)

Hydrogen Sulfide 7783-06-4 14 2.2 11
Carbonyl Sulfide / SO» 463-58-1 / 7446-09-5 1.1 2.2 11
Methyl Mercaptan 74-93-1 0.9 2.2 11
Ethyl Mercaptan 75-08-1 1.1 2.2 11
Dimethyl Sulfide 75-18-3 1.4 2.2 11
Carbon Disulfide 75-15-0 2.2 4.5 11
Isopropyl Mercaptan 75-33-2 1.1 2.2 11
tert-Butyl Mercaptan 75-66-1 1.1 2.2 11
n-Propyl Mercaptan 107-03-9 1.1 2.2 11
Methylethylsulfide 624-89-5 1.1 2.2 11
sec-Butyl Mercaptan / Thiophene | 513-53-1 /110-02-1 1.1 2.2 11
iso-Butyl Mercaptan 513-44-0 1.1 2.2 11
Diethyl Sulfide 352-93-2 1.1 2.2 11
n-Butyl Mercaptan 109-79-5 1.1 2.2 11
Dimethyl Disulfide 624-92-0 2.2 4.5 11
2-Methylthiophene 554-14-3 1.1 2.2 11
3-Methylthiophene 616-44-4 1.1 2.2 11
Tetrahydrothiophene 110-01-0 1.1 2.2 11
Bromothiophene 1003-09-4 1.1 2.2 11
Thiophenol 108-98-5 1.1 2.2 11
Diethyl Disulfide 110-81-6 2.2 4.5 11
Notes:
CAS = Chemical Abstracts Service
DL = detection limit
LOD = limit of detection
LOQ = limit of quantitation
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3.6.3 Analytical Group/Method: VOC/TO-15 — DQO #1: TTU Source Testing and DQO #2:
Operational Influent LFG Testing (see Worksheet #11)

Estimated Concentration Level: Low

Matrix: Gas (ppbv)
Laboratory: Eurofins

Laboratory | Laboratory Laboratory

Analyte CAS Number DL LOD LoQ
1,1-Dichloroethane 75-34-3 0.168 0.25 0.5
1,2,4-Trimethylbenzene 95-63-6 0.215 0.25 0.5
1,2-Dichlorobenzene 95-50-1 0.12 0.25 0.5
1,2-Dichloroethane 107-06-2 0.167 0.25 0.5
1,2-Dichloropropane 78-87-5 0.193 0.25 0.5
1,3,5-Trimethylbenzene 108-67-8 0.16 0.25 0.5
1,4-Dichlorobenzene 106-46-7 0.122 0.25 0.5
2,2,4-Trimethylpentane 540-84-1 0.12 0.25 0.5
2-Butanone! 78-93-3 0.652 0.625 2
2-Propanol 67-63-0 0.685 0.625 2
3-Chloropropene 107-05-1 0.451 0.625 2
4-Ethyltoluene 622-96-8 0.166 0.25 0.5
4-Methyl-2-pentanone 108-10-1 0.148 0.25 0.5
Acetone! 67-64-1 1.03 1 5
Benzene 71-43-2 0.176 0.25 0.5
Carbon disulfide 75-15-0 0.721 1.2 2
Carbon tetrachloride 56-23-5 0.099 0.25 0.5
Chlorobenzene 108-90-7 0.076 0.25 0.5
Chloroethane 75-00-3 0.681 0.625 2
Chloroform 67-66-3 0.189 0.25 0.5
cis-1,2-Dichloroethene 156-59-2 0.211 0.25 0.5
Cumene 98-82-8 0.18 0.25 0.5
Cyclohexane? 110-82-7 0.659 0.25 0.5
Ethanol 64-17-5 1.58 0.6 2
Ethyl benzene 100-41-4 0.139 0.25 0.5
Freon 11 75-69-4 0.145 0.25 0.5
Freon 114 76-14-2 0.174 0.25 0.5
Freon 12 75-71-8 0.197 0.25 0.5
Heptane 142-82-5 0.213 0.25 0.5
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Laboratory | Laboratory Laboratory

Analyte CAS Number DL LOD LoQ
Hexane 110-54-3 0.14 0.25 0.5
m,p-Xylene 108-38-3 0.146 0.25 0.5
Methyl tert-butyl ether 1634-04-4 0.257 0.625 2
Methylene chloride! 75-09-2 0.754 0.625 5
o-Xylene 95-47-6 0.155 0.25 0.5
Propylbenzene 103-65-1 0.124 0.25 0.5
Tetrachloroethene 127-18-4 0.127 0.25 0.5
Tetrahydrofuran 109-99-9 0.209 0.25 0.5
Toluene 108-88-3 0.089 0.25 0.5
Trichloroethene 79-01-6 0.218 0.25 0.5
Vinyl chloride 75-01-4 0.359 0.25 0.5
Notes:

CAS = Chemical Abstracts Service

DL = detection limit
LOD = limit of detection

LOQ = limit of quantitation
1 Common laboratory contaminant

VOCs in LFG are not identified as COCs in the OU2 Landfills ROD (Army, 1994); however, Title 14 CCR Chapter 3,
Article 8 (since superseded by 27CCR Chapter 3, Article 6 [Section 20921]) and Air District Rule 207 and Rule 1000
are identified as ARARs. These ARARs require control of trace gases to prevent adverse acute and chronic
exposure to toxic and/or carcinogenic compounds; therefore, the full list of TO-15 analytes is reported once
every five years (next in 2024) to ensure the substantive requirements of these ARARs are met. The list

presented contains VOCs that have been consistently detected in samples associated with TTU source testing
and operational influent testing (AEIl, 2017, 2018, and 2019; Ahtna, 2020, 2021 and 2022). Reduction of VOCs

from this list (or addition) is per the analytic approach of DQOs #1 and #2. Accordingly, no compounds were

removed from the list.
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3.6.4 Analytical Group/Method: VOC/TO-15 — DQO #3: Compliance Perimeter Probes (see

Worksheet #11)

Estimated Concentration Level: Low

Matrix: Gas (ppbv)
Laboratory: Eurofins

Analyte CAS Number | Laboratory DL | Laboratory LOD | Laboratory LOQ
1,1,1-Trichloroethane 71-55-6 0.124 0.25 0.5
1,1-Dichloroethane 75-34-3 0.168 0.25 0.5
1,2-Dichloroethane 107-06-2 0.167 0.25 0.5
1,2-Dichloropropane 78-87-5 0.193 0.25 0.5
2,2,4-Trimethylpentane 540-84-1 0.12 0.25 0.5
2-Butanone?! 78-93-3 0.652 0.625 2
2-Propanol 67-63-0 0.685 0.625 2
3-Chloropropene 107-05-1 0.451 0.625 2
Acetone! 67-64-1 1.03 1 5
Benzene 71-43-2 0.176 0.25 0.5
Carbon disulfide 75-15-0 0.721 1.2 2
Carbon tetrachloride 56-23-5 0.099 0.25 0.5
Chloroform 67-66-3 0.189 0.25 0.5
Chloromethane 74-87-3 1.08 0.625 5
cis-1,2-Dichloroethene 156-59-2 0.211 0.25 0.5
Cumene 98-82-8 0.18 0.25 0.5
Ethanol 64-17-5 1.58 0.6 2
Freon 11 75-69-4 0.145 0.25 0.5
Freon 113 76-13-1 0.114 0.25 0.5
Freon 114 76-14-2 0.174 0.25 0.5
Freon 12 75-71-8 0.197 0.25 0.5
Heptane 142-82-5 0.213 0.25 0.5
Hexane 110-54-3 0.14 0.25 0.5
m,p-Xylene 108-38-3 0.146 0.25 0.5
Methylene chloride?! 75-09-2 0.754 0.625 5
Propylbenzene 103-65-1 0.124 0.25 0.5
Tetrachloroethene 127-18-4 0.127 0.25 0.5
Toluene 108-88-3 0.089 0.25 0.5
Trichloroethene 79-01-6 0.218 0.25 0.5
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Analyte

CAS Number

Laboratory DL

Laboratory LOD

Laboratory LOQ

Vinyl chloride

75-01-4

0.359

0.25

0.5

Notes:

CAS = Chemical Abstracts Service
DL = detection limit

LOD = limit of detection

LOQ = limit of quantitation

1 Common laboratory contaminant

VOCs in LFG are not identified as COCs in the OU2 Landfills ROD (Army, 1994); however, Title 14 CCR Chapter 3,
Article 8 (since superseded by 27CCR Chapter 3, Article 6 [Section 20921]) and Air District Rule 207 and Rule 1000
are identified as ARARs. These ARARs require control of trace gases to prevent adverse acute and chronic
exposure to toxic and/or carcinogenic compounds; therefore, the full list of TO-15 analytes is reported once
every 5 years (next in 2024) to ensure the substantive requirements of these ARARs are met. The list presented
contains VOCs that have been consistently detected in samples associated with compliance perimeter probe
testing. Reduction of VOCs from this list (or addition) is per the analytic approach of DQO #3. Accordingly, no
compounds were removed from the list.
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3.6.5 Mobile Laboratory Analytical Group/Methods — DQO #1: TTU Source Testing (see
Worksheet #11)

Estimated Concentration Level: not applicable
Matrix: Gas (ppmv)
Laboratory: Best Environmental

Laboratory
Analyte EPA Method CAS Number LOQ
Co 10 630-08-0 0.5
NOx 7E 10024-97-2/10102-44-0 0.5
0, 3A 7782-44-7 0.25
CO, 3A 124-38-9 0.25
Methane/NMOC/THC 25A Various 1.0

Notes:

CAS = Chemical Abstracts Service

EPA = U.S. Environmental Protection Agency
LOQ = limit of quantitation

NMOC = non-methane organic compounds
THC = total hydrocarbons
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4.0 Sample Design
4.1 Worksheet #17: Sampling Design and Rationale

The O&M Plan (AEl, 2019b) provides procedures for monitoring the operation of the TTU, including
vents, probes, and EWs. Section 5.0 of the O&M Plan describes the perimeter monitoring system that is
used to test the operational influent and effluent LFG.

Passive vents were installed at 19 locations to minimize the potential for gas buildup beneath the
geomembrane (Figure 2). Five vents (VD-2, VD-3, VF-3, VF-4, and VF-5) were converted to EPs to provide
supplemental methane to the TTU. All other vents, with the exception of VE-7 and VE-8, were capped in
2001 to mitigate a potential fire hazard. VE-7 and VE-8 were placed in the vertical expansion portion of
Area E and are left open because this is a sealed area of the landfill. The 14 passive vents are not
monitored for compliance but are monitored quarterly for methane using a portable LFG analyzer. The
vents that were converted to EPs are monitored during TTU operations.

To monitor LFG migration, 46 monitoring, 21 compliance, and two (2) utility trench probes are located
around Areas B through F. Twenty-one compliance probes were installed at a spacing of approximately
1,000 feet around the property boundary as required by 27CCR. The monitoring probes are used to
measure Methane, O,, CO,, and balance gas (collectively termed LFG) at additional points around the
0U2 Landfills at depths ranging from 12 to 32 feet bgs. A LANDTEC GEM™5000 instrument is used to
measure these parameters. The utility trench probes are 4 feet deep. Samples collected from the 21
compliance probes are sent to an off-site laboratory annually for VOC analysis by EPA Method TO-15.

Two types of testing are conducted for the TTU: source testing and operational influent LFG testing. The
primary objective of the source testing is to determine whether the TTU operates efficiently. A certified
mobile laboratory conducts the source test, which includes analysis of the TTU influent and effluent for
the parameters listed below.

Parameter Monitoring and Analytical Protocols
NOx, CO, 0,, and CO, EPA Methods 7E, 10, and 3A
Outlet Methane/NMOC/THC and Speciated VOCs EPA Method 25A and TO-15
Inlet NMOC and Speciated VOCs ASTM D1945 and EPA Method TO-15
Inlet Total Reduced Sulfurs ASTM D5504
LFG Higher Heating Value and Outlet Volumetric Flow Rate ASTM D1945 and EPA Method 19

Operational influent LFG testing is used to establish the schedule of operations for optimum operation
of the TTU. Operational influent LFG testing also aids in quantifying the amounts of VOCs that are being
removed from the OU2 Landfills.

Figure 3 presents the locations of the EWs/vents, the collection system, and the TTU system. Section 4.2,
Worksheet #18 lists the sampling locations and methods.
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4.2 Worksheet #18: Sampling Locations and Methods
4.2.1 Operable Unit 2 Landfills
Analytical Sampling SOP
Area | Probe ID | Matrix Type Depth (feet) Group Reference! Frequency? Rationale
B |[SGP-1B LFG Sample Port 12 Fixed Gases® 1 NA Monitoring Point DQO#3
B |SGP-2B LFG Sample Port 12 Fixed Gases 1 Quarterly Monitoring Point DQO#3
B |SGP-3B LFG Sample Port 12 Fixed Gases 1 Quarterly Compliance DQO#3
VOCs 2 Annually — Fixed Lab
B |[SGP-4B LFG Sample Port 12 Fixed Gases 1 Quarterly Compliance DQO#3
VOCs 2 Annually — Fixed Lab
SGP-5B LFG Sample Port 12 Fixed Gases 1 NA Monitoring Point DQO#3
SGP-1C LFG Sample Port 12 Fixed Gases 1 NA Monitoring Point DQO#3
SGP-2C LFG Sample Port 12 Fixed Gases 1 Quarterly Compliance DQO#3
VOC 2 Annually — Fixed Lab
C |SGP-3C LFG Sample Port 12 Fixed Gases 1 Quarterly Compliance DQO#3
VOCs 2 Annually — Fixed Lab
D |[SGP-1D LFG Sample Port 12 Fixed Gases 1 Quarterly Monitoring Point DQO#3
D |[SGP-1D LFG Sample Port 22 Fixed Gases 1 Quarterly Monitoring Point DQO#3
D |[SGP-2D LFG Sample Port 12 Fixed Gases 1 NA Monitoring Point DQO#3
D |[SGP-2D LFG Sample Port 22 Fixed Gases 1 NA Monitoring Point DQO#3
D |[SGP-3D LFG Sample Port 12 Fixed Gases 1 Annual Monitoring Point DQO#3
D |[SGP-3D LFG Sample Port 22 Fixed Gases 1 Annual Monitoring Point DQO#3
D |[SGP-4D LFG Sample Port 12 Fixed Gases 1 Quarterly Compliance DQO#3
VOCs 2 Annually — Fixed Lab
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Analytical Sampling SOP
Area | Probe ID | Matrix Type Depth (feet) Group Reference! Frequency? Rationale
D |SGP-4D LFG Sample Port 22 Fixed Gases 1 Quarterly Compliance DQO#3
VOCs 2 Annually — Fixed Lab
SGP-5D LFG Sample Port 4 Fixed Gases 1 NA Monitoring Point DQO#3
D |SGP-6D LFG Sample Port 12 Fixed Gases 1 Quarterly Compliance DQO#3
VOCs 2 Annually — Fixed Lab
D |[SGP-6D LFG Sample Port 22 Fixed Gases 1 Quarterly Compliance DQO#3
VOCs 2 Annually — Fixed Lab
E |SGP-1E LFG Sample Port 12 Fixed Gases 2 Quarterly Monitoring Point DQO#3
E |SGP-2E LFG Sample Port 12 Fixed Gases 1 Quarterly Monitoring Point DQO#3
E |SGP-3E LFG Sample Port 12 Fixed Gases 1 Quarterly Monitoring Point DQO#3
E |SGP-4E LFG Sample Port 12 Fixed Gases 1 Quarterly Monitoring Point DQO#3
E |SGP-5E LFG Sample Port 12 Fixed Gases 1 NA Monitoring Point DQO#3
E |SGP-6E LFG Sample Port 12 Fixed Gases 1 NA Monitoring Point DQO#3
E |SGP-7E LFG Sample Port 12 Fixed Gases 1 Quarterly Compliance DQO#3
VOCs 2 Annually — Fixed Lab
E |SGP-8E LFG Sample Port 12 Fixed Gases 1 Quarterly Compliance DQO#3
VOCs 2 Annually — Fixed Lab
E |SGP-9E LFG Sample Port 12 Fixed Gases 1 Quarterly Compliance DQO#3
VOCs 2 Annually — Fixed Lab
F SGP-1F LFG Sample Port 12 Fixed Gases 1 NA Monitoring Point DQO#3
F SGP-1F LFG Sample Port 22 Fixed Gases 1 NA Monitoring Point DQO#3
F SGP-2F LFG Sample Port 12 Fixed Gases 1 NA Monitoring Point DQO#3
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Analytical Sampling SOP
Area | Probe ID | Matrix Type Depth (feet) Group Reference! Frequency? Rationale
F | SGP-2F LFG Sample Port 32 Fixed Gases 1 Quarterly Monitoring Point DQO#3
F SGP-3F LFG Sample Port 12 Fixed Gases 1 NA Monitoring Point DQO#3
F SGP-3F LFG Sample Port 32 Fixed Gases 1 NA Monitoring Point DQO#3
F | SGP-4F LFG Sample Port 12 Fixed Gases 1 Quarterly Monitoring Point DQO#3
F SGP-4F LFG Sample Port 32 Fixed Gases 1 NA Monitoring Point DQO#3
F |SGP-5F LFG Sample Port 12 Fixed Gases 1 NA Monitoring Point DQO#3
F |SGP-5F LFG Sample Port 32 Fixed Gases 1 NA Monitoring Point DQO#3
F |SGP-6F LFG Sample Port 12 Fixed Gases 1 NA Monitoring Point DQO#3
F |SGP-6F LFG Sample Port 32 Fixed Gases 1 NA Monitoring Point DQO#3
F |SGP-7F LFG Sample Port 12 Fixed Gases 1 NA Monitoring Point DQO#3
F |SGP-7F LFG Sample Port 32 Fixed Gases 1 NA Monitoring Point DQO#3
F |SGP-8F LFG Sample Port 12 Fixed Gases 1 Quarterly Compliance DQO#3
VOCs 2 Annually — Fixed Lab
F |SGP-8F LFG Sample Port 22 Fixed Gases 1 Quarterly ComplianceDQO#3
VOCs 2 Annually — Fixed Lab

F |SGP-9F LFG Sample Port 22 Fixed Gases 1 NA Monitoring Point DQO#3
F |SGP-10F |LFG Sample Port 12 Fixed Gases 1 NA Monitoring Point DQO#3
F |SGP-10F |LFG Sample Port 22 Fixed Gases 1 NA Monitoring Point DQO#3
F SGP-11F |LFG Sample Port 12 Fixed Gases 1 NA Monitoring Point DQO#3
F |SGP-11F |LFG Sample Port 32 Fixed Gases 1 Annually Monitoring Point DQO#3
F SGP-12F |LFG Sample Port 32 Fixed Gases 1 NA Monitoring Point DQO#3
F |SGP-13F |LFG Sample Port 12 Fixed Gases 1 Quarterly Compliance DQO#3
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Analytical Sampling SOP
Area | Probe ID | Matrix Type Depth (feet) Group Reference! Frequency? Rationale
VOCs 2 Annually — Fixed Lab
F |SGP-13F |LFG Sample Port 32 Fixed Gases 1 Quarterly Compliance DQO#3
VOCs 2 Annually — Fixed Lab
F SGP-14F |LFG Sample Port 12 Fixed Gases 1 NA Monitoring Point DQO#3
F SGP-14F |LFG Sample Port 32 Fixed Gases 1 NA Monitoring Point DQO#3
F |SGP-15F |LFG Sample Port 12 Fixed Gases 1 Quarterly ComplianceDQO#3
VOCs 2 Annually — Fixed Lab
F |SGP-15F |LFG Sample Port 32 Fixed Gases 1 Quarterly Compliance DQO#3
VOCs 2 Annually — Fixed Lab
F |SGP-16F |LFG Sample Port 4 Fixed Gases 1 NA Monitoring Point DQO#3
F |SGP-17F |LFG Sample Port 12 Fixed Gases 1 Quarterly Compliance DQO#3
VOCs 2 Annually — Fixed Lab
F |SGP-17F |LFG Sample Port 32 Fixed Gases 1 Quarterly Compliance DQO#3
VOCs 2 Annually — Fixed Lab
F |SGP-18F |LFG Sample Port 12 Fixed Gases 1 NA Monitoring Point DQO#3
F |SGP-18F |LFG Sample Port 32 Fixed Gases 1 NA Monitoring Point DQO#3
F |SGP-19F |LFG Sample Port 12 Fixed Gases 1 NA Monitoring Point DQO#3
F |SGP-19F |LFG Sample Port 22 Fixed Gases 1 NA Monitoring Point DQO#3
F SGP-20F |LFG Sample Port 12 Fixed Gases 1 NA Monitoring Point DQO#3
F SGP-20F |LFG Sample Port 32 Fixed Gases 1 NA Monitoring Point DQO#3
F SGP-21F |LFG Sample Port 12 Fixed Gases 1 NA Monitoring Point DQO#3
F SGP-21F |LFG Sample Port 22 Fixed Gases 1 NA Monitoring Point DQO#3
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Analytical Sampling SOP
Area | Probe ID | Matrix Type Depth (feet) Group Reference! Frequency? Rationale
F |SGP-22F |LFG Sample Port 12 Fixed Gases 1 Quarterly Compliance DQO#3
VOCs 2 Annually — Fixed Lab
F |SGP-22F |LFG Sample Port 32 Fixed Gases 1 Quarterly Compliance DQO#3
VOCs 2 Annually — Fixed Lab
Notes:

LFG = landfill gas
NA = not applicable (the probe is no longer monitored per decision criteria presented in Worksheet #11, DQO #3)

SGP = soil gas probe

SOP = standard operating procedure

TTU = thermal treatment unit

1 SOPs are listed on Worksheet #21.
2 Based on the field data collected during the reporting period no changes were made to the monitoring probe list.
3 Fixed Gases include Methane, CO., Oz, and balance gas. Barometric pressure data is collected during probe monitoring, and induced vacuum is measured

during system monitoring.
The sampling number system that will be employed is as follows: The three-digit area location is followed by the source location or probe identifier, followed
by a sequential sample numbering system of up to four numbers for each location. For example, SGP-15F-depth will be recorded as OU2GMXXXX; where

XXXX is the next four-digit sequential number.
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4.2.2 Thermal Treatment Unit/Extraction Points
Depth Analytical Sampling SOP
Area | TTU Location | Matrix Type (feet) Group Reference? Frequency Rationale
D |VD-3 LFG Sample Port 6 Fixed Gases? 1 Biweekly System Optimization DQO#2
D EW-35 LFG Sample Port 75 Fixed Gases 1 Biweekly System Optimization DQO#2
D |VD-2 LFG Sample Port 6 Fixed Gases 1 Biweekly System Optimization DQO#2
F VF-3 LFG Sample Port 6 Fixed Gases 1 Biweekly System Optimization DQO#2
F EW-34 LFG Sample Port 60 Fixed Gases 1 Biweekly System Optimization DQO#2
F VF-4 LFG Sample Port 6 Fixed Gases 1 Biweekly System Optimization DQO#2
F EW-33 LFG Sample Port 70 Fixed Gases 1 Biweekly System Optimization DQO#2
F EW-32 LFG Sample Port 60 Fixed Gases 1 Biweekly System Optimization DQO#2
F VF-5 LFG Sample Port 6 Fixed Gases 1 Biweekly System Optimization DQO#2
F EW-31 LFG Sample Port 60 Fixed Gases 1 Biweekly System Optimization DQO#2
F EW-30 LFG Sample Port 60 Fixed Gases 1 Biweekly System Optimization DQO#2
TTU | Area F Header | LFG Sample Port NA | Fixed Gases 1 Biweekly System Optimization DQO#2
TTU | Mixed LFG Sample Port NA | Fixed Gases 1 Biweekly Source Test
VOCs 2 Annually — Calculation of quantity of
Fixed Gases Fixed Lab VOCs removed
Sulfur Do
TTU | Stack Outlet LFG Sample Port NA | VOCs 1 Annually - Source Test DQO#1
Fixed Lab
TTU | Area D Vents LFG Sample Port NA Fixed Gases 1 Biweekly Trend analysis DQO#2
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Depth Analytical Sampling SOP
Area | TTU Location | Matrix Type (feet) Group Reference? Frequency Rationale
VOCs 2 Annually -
Fixed Lab
TTU | Area F EWs LFG Sample Port NA | VOCs 2 Annually - Trend analysis DQO#2
Fixed Lab
TTU | Area E Header | LFG Sample Port NA Fixed Gases 1 Biweekly Trend analysis DQO#2
VOCs 2 Annually —
Fixed Lab
TTU | Area F LFG Sample Port NA | VOCs 2 Annually - Trend analysis DQO#2
Extraction Fixed Lab
Vents
Notes:

EW = Extraction Well

LFG = landfill gas

NA = not applicable (the probe is no longer monitored per decision criteria presented in Worksheet #11, DQO #3)

SGP = soil gas probe

SOP = standard operating procedure

TTU = thermal treatment unit

VD = Passive Vent in Area D

VF = Passive Vent in Area F

1 SOPs are listed on Worksheet #21.

2 Fixed Gases include Methane, CO>, 02, and balance gas. Barometric pressure data is collected during probe monitoring, and induced vacuum is measured
during system monitoring.

The sampling number system that will be employed is as follows: The three-digit area location is followed by the source location or probe identifier, followed

by a sequential sample numbering system of up to four numbers for each location. For example, the stack outlet sample at the TTU will be recorded as TTU-

FO-XXXX; where XXXX is the next four-digit sequential number.
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5.0
5.1

Sampling Requirements
Worksheet #19 & 30: Sample Containers, Preservation, and Hold Times

Laboratory: Eurofins

180 Blue Ravine Road, Suite B

Folsom, CA 95630-4719

Telephone: 916-985-1000

Point of Contact: Brian Whittaker

Email: BrianWhittaker@eurofinsus.com

Sample Delivery Method: Courier or Hand Delivery

Containers
Analytical Analytical Accreditation (number, size, and Analytical Data Package
Group Matrix Method Expiration® type) Preservation | Holding Time | Turnaround

Fixed Gases Soil Gas ASTM D1945 Oregon ELAP: 10-17- Tedlar™ Bag? None 72 hours 21 days

VOCs Soil Gas TO-15 23; Certification No: 6L-stainless steel None 30 days 21 days
CA30005-017 SUMMA™ Canister
DoD ELAP: 04-27-22 Tedlar™ Bag None 72 hours 21 days
through 04-27-24;
Certificate Number:
ADE-1451

Sulfur Gases | Soil Gas ASTM D5504 South Coast Air Quality | Tedlar™ Bag None 24 hours 21 days
Management District
exp. 11/30/23

Notes:

DoD = Department of Defense

ELAP = Environmental Laboratory Accreditation Program

NELAP = National Environmental Laboratory Accreditation Program

! The Oregon ELAP certification satisfies NELAP requirements.

2 Tedlar™ bags used only during the annual source test.
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5.2  Worksheet #20: Field Quality Control Summary

Preparation/ Analysis Approximate Number of No. of Field Total Number
Matrix Analytical Group Reference Primary Sampling Locations® Duplicates No. of LCSs of Analyses
Soil Gas Fixed Gases ASTM D1945 1 1 1 2
Soil Gas VOCs TO-15 28 3 3 31
Soil Gas Sulfur Gases ASTM D5504 1 1 1 2
Notes:

LCS = laboratory control sample
NA = not applicable

1 Samples collected at different depths at the same location are counted as separate sampling locations or stations.
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5.3

Worksheet #21: Field SOPs

This worksheet documents specific field procedures that will be implemented for work conducted at the OU2 Landfills. The field SOPs will be
readily available to all field personnel responsible for their implementation. The SOPs listed below are included in Attachment A.

SOP Modified for
Reference Equipment Project
Number Title, Revision, Date Type Work? (Y/N) Comments
1 GEM™S5000 Gas Analyzer and Extraction Portable N Includes instrument calibration procedures
Monitor, Operation Manual (LANDTEC, 2018) landfill gas
analyzer
2 Guide to Air Sampling Canister and Bags SUMMA™ N Methods for sampling soil gas
(Eurofins, 2014) Canister or
Tedlar™ Bag
3 Field Sampling Procedure Using Summa Quick-Connect N Methods for sampling soil gas
Canisters with RAVEqc Quick-Connect (QT) (QT) Fittings
Fittings (Eurofins, 2019)
4 DoD Environmental Field Sampling Handbook, | NA N Includes sample documentation, packaging,
Revision 1.0, April 2013, Chapter 3. “Common shipping, and chain of custody requirements
Sampling Procedures” (DoD, 2013)
Notes:

NA = not applicable
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5.4 Worksheet #22: Field Equipment Calibration, Maintenance, Testing, and
Inspection

Field Instrument specifications for source testing are as follows:!

NOx/NO Chemiluminescent Analyzer — Ecophysics Model 70E

Zero drift Negligible after 30-minute warm-up
Linearity +1% of full scale
Accuracy +1% of full scale
Output 0-10V
Range 0-50, 100 ppmv
O Analyzer, Fuel Type — Teledyne Model 326A
Accuracy 1+1% of scale at constant temperature or £1% of scale at £5% of reading, whichever is
greater, over the operating temperature range
Output 0-1V
Range 0-10, 25%

CO Infrared Analyzer — Horiba Model VIA 510

Zero drift +1%
Span drift +1%

Linearity 1%
Output 0-1V
Range 0-100 ppmv

THC Flame lonization Detector Analyzer — TECO Model 51

Zero drift +1%
Span drift 1%

Linearity 1%
Output 0-10V
Range 0-50 ppmv
Notes:

1 See SOP ST-1, Source Test Protocol (Attachment B) for mobile laboratory equipment calibration, maintenance,
testing, and inspection procedures.
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SOP/ Method | Responsible Corrective
Field Equipment! Activity Reference Person Frequency Acceptance Criteria Action
Gas Analyzer Calibration Operations Field Team Daily during use Manufacturer’s Adjust
Manual Lead (FTL) Specifications instrument

Infrared O, Analyzer Calibration EPA Method Daily during use prior to and | 2% of span

Bias Check 3A after completion of 5% of span

. analytical batch .

Response time < 2 minutes

check
Flame ionization detector | Calibration EPA Method Daily, prior to and after 5% of span

Drift Test 25A completion of analytical 3% of span

batch

Nondispersive infrared Calibration EPA Method 10 Daily, prior to and after 2% of span
sensor CO analyzer Calibration completion of analytical 3% of span

error check batch

Bias Check 5% of span

Response time < 2 minutes

check
Chemiluminescent Calibration EPA Method 7E 2% of span
Analyzer Bias Check 5% of span

Response time < 2 minutes

check
Notes:

1 See SOP ST-1, Source Test Protocol (Attachment B) for mobile laboratory equipment calibration, maintenance, testing, and inspection procedures.
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6.0 Analytical Requirements
6.1 Worksheet #23: Analytical SOPs

The SOPs referenced below are the laboratory-specific procedures for the tests for which the laboratory is certified under DoD ELAP and NELAP
(fixed laboratory) and California Air Resources Board (mobile laboratory). Copies of certifications, including the specifically referenced method,
are included in Attachment B.

Data will be evaluated based on the guidance provided in the DoD QSM Version 5.4, published methods, and laboratory standard operating
procedures.

SoP Definitive or Matrix/ Modified for
Reference Screening Analytical Project Work?
Number Title, Revision Date, and / or Number Data Group Equipment Type (Y/N)
6 Analysis of Volatile Organic Compounds in Definitive VOCs Mass Spectrometer N

SUMMA™ Polished Canisters by Modified EPA
Methods TO-14A/T0O-15

03/10/22, Revision 45

54 Analysis of Natural Gases by Modified ASTM D1945 | Definitive Fixed Gases Gas Chromatograph N
9/23/22, Revision 26

A.5504.06 SOP, Determination of Sulfur Compounds in Definitive Sulfur Gases | Sulfur N
Natural Gas and Gaseous Fuels by Gas Chemiluminescence
Chromatography and Chemiluminescence Detector
3/15/21, Revision 6

ST-1% Source Test Protocol, Former Fort Ord, Monterey, Definitive Various Various N

CA. Thermal Treatment Unit (TTU). June 1, 2022

Notes:
1 SOP ST-1 is for mobile laboratory analysis used during the source test.

Ahtna Global, LLC 54



QAPP, Volume |

Appendix D, Revision 7

0oU2 Landfills

Former Fort Ord, California

6.2 Worksheet #24: Analytical Instrument Calibration
Calibration Calibration Acceptance Responsible soP
Instrument Procedure Frequency Criteria Corrective Action Person(s) Reference!
Gas Initial Prior to sample < 15% Relative Correct problem, then repeat Initial Laboratory 54
Chromatograph | Calibration analysis and Standard Calibration. Analyst/Section | ASTM D1945
(GC) (ICAL) annually Deviation (RSD) Manager
GC Initial After each initial 85-115% Check the system and reanalyze the standard. | Laboratory 54
Calibration calibration and Recovery (%R) Re-prepare the standard if necessary. If the | Analyst/Section | AsTM D1945
Verification and | once per analytical primary standard is found to be in error, re- Manager
Laboratory batch prepare the primary and calibrate the
Control Sample instrument.
(ICV and LCS)

GC Continuing Daily prior to Percent Check the system and reanalyze the standard. | Laboratory 54
Calibration sample analysis and | Difference (% D) < | Recalibrate the instrument if the criteria Analyst/Section | ASTM D1945
Verification after every 20 15% cannot be met. Manager
(cev) reportable samples

GC ICAL Prior to sample A minimum of 5 Evaluate system. Re-prepare and/or reanalyze | Laboratory A.5504.04

analysis points (3 points | calibration points. Analyst/Section | ASTM D5504
may be accepted Manager
to meet sample
hold times)
RSD < 30%

GC ICV With each ICAL; 70-130% of the Check the system, re-prepare and/or Laboratory A.5504.04
with each analytical | expected values reanalyze standard. Recalibrate instrument if | Analyst/Section | AsT\M D5504
batch for all the CCV shows similar recoveries. If recoveries Manager

compounds are high and no detections are expected,
sample analysis may proceed. If hold time is
at risk, flagging and narration of non-
compliance may be appropriate.
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Calibration Calibration Acceptance Responsible soP
Instrument Procedure Frequency Criteria Corrective Action Person(s) Reference!
GC ccv Daily prior to %R: 70-130% Check the system, re-prepare and/or Laboratory A.5504.04
sample analysis reanalyze standard. Recalibrate instrument if | Analyst/Section | AsTM D5504
reanalysis shows similar recoveries. If Manager
recoveries are high and no detections are
expected, sample analysis may proceed. If
hold time is at risk, flagging and narration of
non-compliance may be appropriate.
Gas Tuning Criteria | Prior to ICAL and Specific ion Retune instrument and verify. Laboratory 6
Chromatograph/ prior to each 24- abundance Analyst/Section |10.15
Mass hour period of criteria of BFB Manager
Spectrometer sample analysis from method.
(GCMS)
GCMS Minimum 5- Prior to sample Calculated RSD Correct the problem, then repeat ICAL. Laboratory 6
Point ICAL analysis for the RRF of Analyst/Section | 10.15
each target Manager
analyte in the
calibration must
be less than 30%
GCMS ICV After each initial All reported Correct problem. Rerun ICV. If that fails, Laboratory 6
(second source) calibration curve, analytes within £ | repeat ICAL. Analyst/Section |10.15
and daily prior to 30% of true value Manager
sample analysis
GCMS ccv Daily before sample | Concentration the | Immediately analyze two additional Laboratory 6
analysis; after every | same as the mid- | consecutive CCVs. If both pass, samples may | Analyst/Section |T10.15
24 hours of analysis | point calibration | be reported without reanalysis. If either fails | Manager
time; and at the standard (or or if two consecutive CCVs cannot be run,
end of the lower). All perform corrective action(s) and repeat CCV
analytical batch run | reported analytes | and all associated samples since the last
within + 30% of successful CCV. Alternately, recalibrate if
true value. necessary; then reanalyze all associated
samples since the last acceptable CCV.
Notes:
1 SOPs are listed on Worksheet #23.
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6.3

Analytical instruments used for this project will be maintained in accordance with the requirements presented in the Eurofins QA Manual and

Worksheet #25: Analytical Instrument and Equipment Maintenance, Testing, and Inspection

the individual analytical method SOPs. The Eurofins QA Manual also presents the documentation requirements for maintenance activities.

Instrument/ Maintenance Testing Inspection Acceptance Responsible soP
Equipment Activity Activity Activity Frequency Criteria Corrective Action Person(s) Reference!
GCMS Check for leaks, | VOC Monitor As needed Calibration and | Replace connections, | Laboratory 6
replace gas line instrument QC criteria met | clean source, replace | Analyst/
filters, replace performance gas line filters, Section
column, clean via tune and replace GC column, Manager
injection ccv clip column, replace
port/liner injection port liner,
clean injection port,
replace electron
multiplier.
GC-Flame Clean injection Gases Monitor Daily Calibration and | Change column Laboratory 54
lonization Detector | port and replace instrument QC criteria met | instrument Analyst/
liner, performance maintenance. Section
clip/replace via Continuing Manager
column Calibration
Sulfur Inspect the Sulfur Monitor Daily Calibration and | Evaluate system. Laboratory 13
Chemiluminescence | system, clean Gases instrument QC criteria met Analyst/
Detector sample performance Section
introduction line via Continuing Manager
Calibration
Notes:
1 Analytical SOPs are listed on Worksheet #23.
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6.4 Worksheet #26 & 27: Sample Handling, Custody, and Disposal

Sampling Organization: Ahtna
Laboratory: Eurofins

Method of sample delivery (shipper/carrier): Overnight Courier
Number of days from reporting until sample disposal: No less than 30 days after final report sent to the client

Activity

Organization and Title or Position of
Person Responsible for the Activity

SOP Reference!

Sample labeling

Chain of custody form completion

Packaging

Shipping coordination

Ahtna/Field Technician

Field SOP #3

Sample receipt, inspection, & log-in

Sample custody and storage

Eurofins Sample Management Supervisor

Not applicable

Notes:

1 Field SOPs are listed in Worksheet #21 and included in Attachment A.
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6.5

Worksheet #28: Analytical Quality Control and Corrective Action

The following tables provide guidance for the evaluation of QC analyses and the implementation of corrective action for situations outside of

acceptance limits. The method-specific acceptance criteria are presented in the applicable table in Worksheet #12 and Worksheet #15. For QC

and corrective action specific to the field methods used by the mobile laboratory, refer to the method (EPA Methods 3A, 7E, 10, and 25A), which

can be found at https://www.epa.gov/emc/emc-promulgated-test-methods.

6.5.1 Analytical Group/Method/SOP: Fixed Gases/ASTM D1945/SOP #54

time over a 72-hour period. 3 x
standard deviation must be <0.08
min for analysis to proceed

results as necessa ry.

Project
Method/SOP QC Acceptance Responsible Measurement
QC Sample Frequency/Number Limits Corrective Action Person(s) Performance Criteria
Method Blank 1 per extraction batch? Target analytes not detected > Reanalyze samples; Laboratory Representativeness
LOQ and > ¥, the amount qualify as needed. Analyst/Section
measured in any sample or %, the Manager
regulatory limit (whichever is
greater)
LCS (Lab QC) 1 per batch?! Laboratory-specific %R acceptance | Evaluate system; Laboratory Accuracy/Bias
criteria reanalyze. Analyst/Section
Manager
Laboratory Duplicate 1 per batch?! Laboratory-specific RPD Evaluate system; Laboratory Precision
acceptance criteria reanalyze. Analyst/Section
Manager
Relative Retention Confirmed at method RT windows established by Correct problem; Laboratory Analyte Identification
Time (RRT) Position setup and after major calculating the standard deviation | recalibrate Analyst/Section
maintenance of the mean absolute retention instrument; reanalyze | Manager

1The batch criteria is 20 reportable samples.
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6.5.2 Analytical Group/Method/SOP: Sulfur Gases/ASTM D5504/A.5504.04

Measurement
Frequency/ Method/SOP QC Acceptance Responsible Performance
QC Sample Number Limits Corrective Action Person(s) Criteria
Laboratory
. Reanalyze samples; . .
Method Blank 1 per extraction batch | Target analytes not detected > % LOQ . Analyst/Section Representativeness
qualify as needed.
Manager
. Laboratory
Laboratory-specific %R acceptance Evaluate system; . .
LCS (Lab QC) 1 per batch . Analyst/Section Accuracy/Bias
criteria reanalyze.
Manager
. Laboratory
. Analyte-specific RPD acceptance Evaluate system; . .
Laboratory Duplicate 1 per batch o Analyst/Section Precision
criteria reanalyze.
Manager
6.5.3 Analytical Group/Method/SOP: VOCs/TO-15/SOP #6
Measurement
Frequency/ Responsible Performance
QC Sample Number Method/SOP QC Acceptance Limits Corrective Action Person(s) Criteria
Method Blank | 1 per extraction | Target analytes not detected > % LOQ Reanalyze samples; qualify | Laboratory Representativeness
batch as needed. Analyst/Section
Manager
LCS (Lab QC) 1 per batch See Worksheet #12 Evaluate system; reanalyze. | Laboratory Accuracy/Bias
Analyst/Section
Manager
Laboratory 1 per batch Analyte-specific RPD acceptance criteria Evaluate system; reanalyze. | Laboratory Precision
Duplicate Analyst/Section
Manager
Surrogate 1 per blank, Surrogate-specific %R acceptance criteria Evaluate system and Laboratory Accuracy/Bias
sample, and samples; reanalyze. Analyst/Section
standard Manager
Internal Every sample Peak area + 40 % of the peak area in the Reanalyze or qualify results | Laboratory Accuracy/Bias
Standard corresponding CCV; retention time within 20 as necessary. Analyst/Section
Performance seconds of the corresponding CCV Manager
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match does not meet
criteria; Section Manager
must review analyst’s
determination.

Measurement
Frequency/ Responsible Performance
QC Sample Number Method/SOP QC Acceptance Limits Corrective Action Person(s) Criteria
RRT Position Once per initial | RRT within £0.06 RRT units for each analyte Correct problem; Laboratory Analyte
calibration and and surrogate recalibrate instrument; Analyst/Section Identification
at the beginning reanalyze results as Manager
of the analytical necessary.
shift
Mass All positive Spectral match to reference spectrum Analyst must evaluate Laboratory Analyte
Spectrometer results must be results to confirm Analyst/Section Identification
Results confirmed identification if spectral Manager
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7.0 Data Management and Data Review

7.1 Worksheet #29: Project Documents and Records

At a minimum, the following documentation will be used for sample collection and field measurement activities. Examples of field forms are

presented in Attachment C.

Sample Collection and Field Records

Record

Generation

Verification

Storage location/archive

Field notes/logbook

Field Team Lead

Project Manager

Project File!

Chain of custody forms Field Team Lead Project Manager Project File
Laboratory raw data package Eurofins Project Chemist Project File
PDF copy of analytical data Eurofins Project Chemist Fort Ord Administrative

Record

Audit/assessment Field Team Lead/Project Chemist Project Manager Project File
checklists/reports

Corrective action reports Field Team Lead/Project Chemist Project Manager Project File
Laboratory sample custody log Eurofins Project Chemist Project File
Laboratory equipment Eurofins Project Chemist Project File
calibration logs

Sample preparation logs Eurofins Project Chemist Project File
Run logs Eurofins Project Chemist Project File
Sample disposal records Eurofins Project Chemist Project File

Electronic Validated
data/Manual Validated
data/Data Validation Reports

Data Validation Subcontractor

Project Chemist

Fort Ord Data Integration
System (FODIS) chemistry
database

Annual Report

Task Manager

USACE Project Manager

Fort Ord Administrative
Record

Notes:

! The Project File is maintained on a secure server accessible at the Monterey Project Office.
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7.2 Worksheet #31, 32 & 33: Assessments and Corrective Action

Assessments

Assessment Type

Responsible
Personnel and
Organization

Number and
Frequency

Assessment Deliverable

Deliverable Due Date

Appropriate Certifications,
Capacity, and QAPP Review with

Chemist/Ahtna

mobilization, as new
laboratories are

Review of QAPP, SOPs, and FTL/Ahtna Prior to sampling Completed acknowledgement 48 hours following
Accident Prevention Plan with startup and with all signature pages assessment
Field Staff new field staff prior
to assignment
Work performed in accordance FTL/Ahtna Ongoing during all Daily progress reports 24 hours following
with site-specific QAPPs phases of fieldwork conclusion of business day
Logbook and Field Form Review FTL/Ahtna Daily NA; corrections will be made 24 hours following
directly to reviewed documents | assessment
Laboratory Assessment for Project Prior to sampling Receipt of copies of 48 hours following

certifications. Email traffic

concerning lab capacity prior to

assessment

phases of fieldwork

Staff contracted sampling startup. QAPP sign-off
sheet received from laboratory

Tailgate Safety Meeting SSHO/Ahtna Daily Verbal debriefing and daily sign- | Weekly; any safety
off log. If a safety incident incidents will be reported to
occurs, a Supervisor Injury the PM and Corporate
Employee Report is completed Health and Safety Officer

immediately
Daily QC Reports FTL/Ahtna Ongoing during all Three Phase Inspection Forms 24 hours following

(Attachment D)

conclusion of business day
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Custody Form Review Against
QAPP Requirements

Chemist/Ahtna

to reviewed documents;
communication may be in the
form of email

Responsible
Personnel and Number and
Assessment Type Organization Frequency Assessment Deliverable Deliverable Due Date
Field Sampling and Chain of Project Daily Corrections will be made directly | 24 hours following

assessment

Data Validation

Data
Validation
Chemist/
Laboratory
Data
Consultants

Per Sample Delivery
Group

Communication may be in the
form of email traffic

Amendment of the analytical
report or corrective actions due
to deficiencies identified in the
validation process

24 hours following
assessment

Laboratory Report Deliverables
and Analytical Results Against
QAPP Requirements

Project
Chemist/Ahtna

As discrepancies are
identified in the
validation process

Memorandum or email to PM
and Project Chemist

72 hours following
assessment

Notes:
FTL — Field Technical Lead

QAPP — Quality Assurance Project Plan

QC - Quality Control

SOP — Standard Operating Procedure
SSHO - Site Safety and Health Officer
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Assessment Response and Corrective Action

Requirements

Individual(s) Responsibility for Responsibility for
Notified of Assessment Response | Time Frame for Implementing Monitoring
Assessment Type Findings Documentation Response Corrective Action Corrective Action
Review of QAPP, SOPs, and FTL Completed 48 hours FTL PM and QC Manager
Accident Prevention Plan with Field acknowledgement following
Staff signature pages assessment
Work performed in accordance PM Interim CA documented | By close of same | FTL PM and QC Manager
with site-specific QAPP pending final approval business day
Logbook and Field Form Review FTL Corrections will be made | NA FTL PM
directly to reviewed
documents
Laboratory Assessment for Project Response to email or 48 hours after Laboratory PM Project Chemist
Appropriate Certifications, Chemist memorandum notification
Capacity, and QAPP Review with
Staff
Tailgate Safety Meeting FTL Included as part of the 24 hours after Ahtna PM Corporate H&S
process of the notification Manager
Supervisor Injury
Employee Report
Daily QC Reports FTL Corrections will be made | NA FTL PM and QC Manager
directly to reviewed
documents
Field Sampling and Chain of Project Response to email 48 hours after FTL PM and QC Manager
Custody Form Review Against QAPP | Chemist notification
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and corrections noted in
the analytical narrative
and contained with the
validation report

Individual(s) Responsibility for Responsibility for
Notified of Assessment Response | Time Frame for Implementing Monitoring
Assessment Type Findings Documentation Response Corrective Action Corrective Action
Data Validation Project If required, laboratory 1 business week | Data Validation Project Chemist
Chemist reports will be amended PM

Laboratory Report Deliverables and
Analytical Results Against QAPP
Requirements

Project
Chemist

If required, laboratory
reports will be amended
and corrections noted in
the analytical narrative

72 hours after
notification

Laboratory PM

Laboratory QA
Manager/

Project Chemist

Notes:

FTL — Field Technical Lead

NA — Not Applicable

PM — Project Manager

QAPP — Quality Assurance Project Plan
QC — Quality Control

SOP — Standard Operating Procedure
SSHO - Site Safety and Health Officer
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7.3  Worksheet #34: Data Verification and Validation Inputs

This worksheet lists the inputs that will be used during data verification and validation. Inputs include
planning documents, field records, and laboratory records. Data verification is a check that all specified
activities involved in collecting and analyzing samples have been completed and documented and that
the necessary records (objective evidence) are available to proceed to data validation. Data validation is
the evaluation of conformance to stated requirements, including those in the contract, methods, SOPs,
and the QAPP.

Validation
Verification | (conformance to
Item Description (completeness) | specifications)
Planning Documents/Records
1 Approved QAPP X
2 Contract X
4 Field SOPs X
5 Laboratory SOPs X
Field Records
6 Field Logbooks X X
7 Equipment Calibration Records X X
8 Chain of Custody Forms X X
9 Sampling Diagrams/Surveys X X
10 | Relevant Correspondence X X
11 | Change Orders/Deviations X X
12 | Field Audit Reports X X
13 | Field Corrective Action Reports X X
Analytical Data Package
14 | Cover Sheet (laboratory identifying information)
15 | Case Narrative
16 | Sample Chronology (e.g., dates and times of receipt,
preparation, and analysis)
17 | LOD/LOQ Establishment and Verification X X
18 | Standards Traceability X X
19 | Instrument Calibration Records X X
20 | Definition of Laboratory Qualifiers X X
21 | Results Reporting Forms X X
22 | QC Sample Results X X
23 | CAReports X X
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Verification

Validation

(conformance to

Item Description (completeness) | specifications)
24 | Raw Data X X
25 | Chromatograms X X
26 | Electronic Data Deliverable X X
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7.4

Worksheet #35: Data Verification Procedures

Requirement

Responsible Person,

Deliverables (EDDs)

Records Reviewed Documents Process Description Organization
Methods QAPP, SOP Records support implementation of the SOP-sampling and analysis. Project Chemist, Ahtna
Performance QAPP, SOP Verify laboratory method SOPs are sufficient to satisfy DQOs. Project Chemist, Ahtna
Requirements
Sampling Locations, QAPP, SOP Verify that sample locations and quantities will be sufficient to satisfy Project Chemist, Ahtna
Number of Samples DQO:s.

Three phase inspection | QAPP, SOP Review daily sampling activity reports including pertinent field sampling Project Chemist, Ahtna

forms and Other Field data.

Documentation

Chain of Custody QAPP, SOP Examine traceability of data from sample collection to generation of Project Chemist, Ahtna
project reported data.

Deviations QAPP, SOP Determine impacts of any deviations from methods. Project Chemist, Ahtna

Sensitivity QAPP, SOP Verify that LODs and LOQs are achieved as outlined in the QAPP and that | Project Chemist, Ahtna
the laboratory successfully analyzed a standard at the LOD.

Precision QAPP, SOP Review data against performance criteria and determine impact of any Project Chemist, Ahtna
result out of criteria.

Accuracy QAPP, SOP Review data against performance criteria and determine impact of any Project Chemist, Ahtna
result out of criteria.

QC samples QAPP, SOP Ensure that a sufficient number of QC samples are analyzed, as outlined in | Project Chemist, Ahtna
the QAPP, to meet DQOs.

Field Change Requests | QAPP, SOP Review any change request or corrective action documentation. Project/Program
Determine impact to project objectives. Chemist, Ahtna

Electronic Data QAPP Verify that acceptable EDDs have been qualified. The Laboratory Data Project Chemist, Ahtna

Consultants Automated Data Review (LDC ADR) EDD format files will be
uploaded into the FODIS chemistry database, EDD files will be submitted
to USACE. EDD File Specifications are provided in Attachment E.

Ahtna Global, LLC

69



QAPP, Volume |
Appendix D, Revision 7

0oU2 Landfills
Former Fort Ord, California

7.5 Worksheet #36: Data Validation Procedures

Analytical Group/Method:

Volatile Organics — TO-15 (Modified)

Gases — ASTM D1945, D5504

Data deliverable requirements:

LDC ADR

LDC ADR

Analytical specifications: Worksheet #28 Worksheet #28
Measurement performance criteria: Worksheet #12 Worksheet #12
Percent of data packages to be validated: 100% Stage 2B 100% Stage 2B
Percent of raw data reviewed: 10% Stage 4 10% Stage 4
Percent of results to be recalculated: 10% Stage 4 10% Stage 4

Validation procedure:

DoD Data Validation Guidelines

DoD Data Validation Guidelines

Validation qualifiers:

See table below

See table below

Electronic validation program:

LDC ADR

LDC ADR

Notes:

DoD Data Validation Guidelines = Department of Defense General Data Validation Guidelines Environmental Data Quality Workgroup, Revision 1 (DoD, 2019)
and Data Validation Guidelines Module 1: Data Validation Procedure for Organic Analysis by GC/MS (DoD, 2020)
LDC ADR = Laboratory Data Consultants Automated Data Review format

Summary of Data Qualifiers

Qualifier Definition

U The analyte was not detected and was reported as less than the LOD or as defined by the customer. The LOD has been adjusted for any
dilution or concentration of the sample.

J The reported result was an estimated value with an unknown bias.

J+ The result was an estimated quantity, but the result may be biased high.

J- The result was an estimated quantity, but the result may be biased low.

N The analysis indicates the presence of an analyte for which there was presumptive evidence to make a "tentative identification."

NJ The analyte has been “tentatively identified” or “presumptively identified” as present and the associated numerical value was the
estimated concentration in the sample.

uJ The analyte was not detected and was reported as less than the LOD or as defined by the customer. However, the associated numerical
value is approximate.
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Qualifier
X

Definition

The sample results (including non-detects) were affected by serious deficiencies in the ability to analyze the sample and to meet
published method and project quality control criteria. The presence or absence of the analyte cannot be substantiated by the data

provided. Acceptance or rejection of the data should be decided by the project team (which should include a project chemist), but
exclusion of the data is recommended.
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7.6

Worksheet #37: Data Usability Assessment

Step 1

Review the project’s objectives and sampling design

The goal for O&M activities at Fort Ord is to implement remedies as necessary to protect
human health and the environment while maximizing the number of site closures or
advance sites as close to site closure as practicable during the Period of Performance in a
cost-effective manner. The site-specific QAPPs will indicate the project objectives and
sampling design. To that end, the usability assessment will incorporate the activities listed
below.

Field Certification

Field personnel will generate field forms, maps, and notes describing the daily procedures.
The three-phase inspection forms (Attachment D), generated during sampling, will discuss
any successes and/or deviations from the QAPP. The FTL will review all field
documentation as it is generated for consistency and errors. Any anomalies identified will
be discussed with the project team to determine if any changes to the sampling design are
needed. Any changes will be documented in a QAPP amendment.

Data Quality Indicators: Precision, Accuracy, Representativeness, Comparability,
Completeness, and Sensitivity (PARCCS)

The PARCCS parameters will be used to help identify deficiencies in the sample data that
would affect the achievement of the project DQOs. Laboratory limits and QC samples will
be used as part of the PARCCS assessment to detect anomalies in the dataset. In addition,
the laboratory will create trend charts to track variability in laboratory processes and
establish in-house precision and accuracy criteria.

Laboratory limits used in the sensitivity review consist of the LOD and LOQ. Laboratory QC
samples consist of method blanks, LCSs, surrogates, and laboratory duplicates. All samples
will be spiked with surrogate compounds where recommended or required by the method.

Precision

Precision is defined as the degree of mutual agreement between individual measurements
of the same property under similar conditions and provides a measurement of the
reproducibility of an analytical result. Precision will be evaluated through the analysis of
field duplicate samples and LCSs. Field duplicate samples will be collected at a frequency of
one per 10 field samples of a given matrix. The duplicate sample will not be reanalyzed
when the RPD criteria are not met. Discussion of QC failures will be documented in the
laboratory case narrative. The Project Chemist will work with the laboratory to determine
the cause of the failure and to determine if any of the QC failures are due to matrix or
sampling error and if the failures have an impact on the project objectives.

The variance between the samples, in terms of RPD, is calculated according to the
following equation:

[4-5
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where:
A = First duplicate concentration
B = Second duplicate concentration

For this project, the goal for precision of field duplicates is listed in Worksheet #12. In the
event that both of the duplicate sample results are less than the LOD, the RPD will not be
calculated.

Accuracy

Accuracy is the degree of agreement between an analytical measurement and a reference
accepted as a true value. The accuracy of a measurement system can be affected by errors
introduced by field contamination, sample preservation, sample handling, sample
preparation, or analytical techniques. A program of sample spiking will be conducted to
evaluate laboratory accuracy. Accuracy will be evaluated by the percent recovery of the
spiked compounds in the LCSs, surrogates, and proficiency samples (if requested by the
PM). LCSs and surrogates will be spiked prior to extraction. LCS samples will be spiked with
the method target compounds indicated in this QAPP, and surrogates will be added to
every sample and spike. Proficiency samples will be taken through the entire sample
preparation and analysis process. LCS or blank spike samples will be analyzed at a
frequency of 5%, or one per sample delivery group/analytical batch (sample sets can be up
to 20 field samples). Proficiency samples will be analyzed once per sampling event if
required. The results of the spiked and proficiency samples are used to calculate the
percent recovery for evaluating accuracy, using the following equation:

Percent Recovery = x 100

where:
S = Measured spike sample concentration
C = Sample concentration
T =True or actual concentration of the spike or proficiency

Worksheet #12 presents accuracy goals for this investigation based on the percent
recovery of LCSs and surrogate spikes. The data reviewer will use the accuracy results to
help determine if any of the QC failures are due to matrix or sampling error and if the
failures have an impact on the project objectives.

The presence of high levels of target compounds in the sample chosen for spiking may
necessitate a dilution of the sample, or may otherwise result in errors in spiked compound
recovery. Discussion of laboratory QC failures will be documented in the laboratory case
narrative. The Project Chemist will work with the laboratory to determine the cause of the
failure and to determine if any of the QC failures are due to matrix or sampling error and if
the failures have an impact on the project objectives.

Representativeness

Representativeness expresses the degree to which sample data accurately and precisely
represent the characteristics of a population, variations in a parameter at a sampling point,

or an environmental condition that the data are intended to represent. For this project,
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representative data will be obtained through careful selection of sampling locations and
analytical parameters, through proper collection and handling of samples to avoid
interference and minimize cross-contamination, and through consistent application of the
appropriate established field and laboratory procedures.

To aid in evaluating the representativeness of the sample results, laboratory blank samples
will be evaluated for the presence of contaminants. Laboratory procedures will be
reviewed to verify that SOPs were followed, and method requirements were met during
the analysis of project samples. Laboratory sample storage practices, holding times, sub-
sampling procedures, and method blanks will be assessed for potential impacts on the
representativeness of the data. Data determined to be non-representative will be used
only if accompanied by appropriate qualifiers and limits of uncertainty.

Representativeness (as it relates to field procedures) refers to the collection of samples
that allow accurate conclusions to be made regarding the composition of the sample
media at the entire site. Representativeness will be assessed qualitatively by evaluating
whether the procedures described in this QAPP were followed.

Completeness

Completeness is a measure of the percentage of project-specific data that are valid. Valid
data are obtained when samples are collected and analyzed in accordance with the
procedures outlined in this QAPP and when none of the QC criteria used to determine the
usability of the data is critically exceeded to the point of rejection.

When data validation is completed, the percent completeness value will be calculated by
dividing the number of usable sample results by the total number of sample results
planned for this investigation. The evaluation of completeness will help determine
whether any critical deficiencies identified during the validation process resulted in non-
attainment of project objectives.

Completeness will be evaluated by reviewing the tasks that contribute to the sampling
event, such as sample handling and storage procedures, chain of custody procedures,
analytical procedures, and data validation procedures. The procedures and determined
impact on the sample results will be used to identify any problems along the data path that
will render the decision-making process useless and the data set incomplete. The
completeness goal for this project that still allows for attainment of the project objectives
is 90%.

Number of possible analyte results — Number of rejected and unreported results x 100

Possible number of analyte results

The project team may determine that an individual sampling point or area is more critical
than others for decision-making. Any sampling locations identified as such will have a
completeness goal of 95% as determined by the validation process.

Comparability

Comparability expresses the confidence with which one dataset can be compared with
another. Comparability of data will be achieved by following standard field and laboratory

procedures outlined in SOPs and published methods. In addition, standard units of
measurement will be used in reporting analytical and field data. Analytical and field
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methods selected for this investigation are consistent with the methods used during
previous investigations of this type. Oversight by experienced team members will ensure
that the procedures are conducted in a manner appropriate to attaining the project
objectives. Any deviations from field or laboratory methods will be documented on a
change request form. The project team will review the change request to determine if the
change will impact the comparability of the data.

Sensitivity

The LOD and LOQ will be evaluated by the project team prior to sample analysis to
determine if the laboratory is able to attain the sensitivity required for the project. If
project decision limits are too sensitive, it will be determined prior to sample analysis
whether a sensitivity variance will be issued to the laboratory based on the method chosen
and the technology available.

The LOD is the minimum quantity of an analyte that can be reliably detected for a specific
analytical method at a 99% confidence level that the value is not a false negative. The LOQ
represents the smallest quantity of an analyte that can be quantified accurately and
reproducibly in a given sample matrix (e.g., three to five times the LOD). The LOD and/or
the LOQ shall be sensitive enough to meet the project decision limits. The LOD and LOQ
will be evaluated after sample analysis to determine if there were any matrix effects,
operator errors, or analytical process errors that interfered with the ability to compare the
results to the project decision limits. The LOD will be used to determine if detectable
amounts of analytes are present. If no detectable amounts are reported, and all data are
acceptable (as determined by the verification and validation process), then the data are
usable. The LOD will be used to determine if any detectable amounts of contaminants of
concern are present. If detectable amounts are reported and the verification and
validation are acceptable, then the data are usable. Any detections falling between the
LOD and LOQ will be qualified as estimated. If anomalies in sensitivity are present, the
rationale for use or non-use of the affected samples will be discussed in the data validation
reports. Worksheet #15 presents the laboratory LODs and LOQs for the selected analytical
method(s) used to support the project decision limits.

Step 2

Review the data verification and data validation outputs

The outputs from the verification and validation process will be used to determine data
usability. Data validation reports and three phase inspection forms will be reviewed. Data
will be summarized as necessary using graphs, maps, and/or tables. The entire project
team is responsible for assessing whether the data meet the project objectives. Personnel
at all levels will generate data and documentation that will be reviewed to identify trends,
relationships, and/or anomalies in the dataset.
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Step 3

Implement the statistical method

For each analytical method, the laboratory will use the LCS data to track and analyze
trends in the laboratory. From these trends, they can recognize deficiencies in the method
and create in-house acceptance criteria. For this project, the limits are based on laboratory
control limits. The precision and accuracy of the entire dataset will be used to determine if
any systemic problems have occurred during the sampling event that will result in
deficiencies in the dataset. The occurrence of systemic problems and the resulting
consequences will be discussed in the data validation report. The data reviewer will make
every effort to identify any critical elements or trends that would result in non-usability of
data as early as possible.

Step 4

Document data usability and draw conclusions

Again, the entire project team is responsible for assessing whether the data meet the
project objectives. The site-sampling layout, including sampling locations, frequency of
sampling, and timing of sampling activities, will be reviewed by the project team. Data
usability will be assessed in accordance with the guidance provided in DoD QSM Version
5.4 and additional applicable USACE and EPA guidance as well as the professional
experience of the decision-maker during data validation. The conclusions will be discussed
in the final annual report. If the data indicate anomalies, the impacted data will be
qualified as described in DoD Data Validation Guidelines (DoD, 2019) and Data Validation
Guidelines Module 1 (DoD, 2020). The impact will be documented along with the rationale
for limited use of the data.
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ATTACHMENT A

Standard Operating Procedures (SOPs)

SOP No. SOP Title Author Organization
1 GEM™S5000 Gas Analyzer & Extraction Monitor Operation Manual LANDTEC

2 Guide to Air Sampling, Canisters and Bags Eurofins

3 Field Sampling Procedure Using Summa Canisters with RAVEqc Eurofins

Quick-Connect (QT) Fittings

4 Common Sampling Procedures (Chapter 3 from DoD Environmental DoD
Field Sampling Handbook)
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1.0 Manual guidelines

1.1 Hazard warnings and safety symbols

A Warning

Information in this manual that may affect the safety of users

and others is preceded by the warning symbol.

Caution - Failure to follow the correct information may result in
physical injury which in some cases could be fatal. If the
equipment is used in a manner not specified by the
manufacturer, the protection provided by the equipment may be
impaired.

General product label symbols are listed as follows:

C€

CE conformity-The CE-
marking is the manufacturer's
statement to the EU
authorities that the product
complies with all relevant CE-
marking Directives.

@

If the CSA mark appears with
the indicator "US" or "NRTL" it
means that the product is
certified for the U.S. market, to
the applicable U.S. standards.

VDE mark is a symbol for
electrical, mechanical,
thermal, toxic, radiological
and other hazards.

Separate collection, handling
and disposal for waste electrical
and electronic equipment and
its components.

Electric shock warning.

4]

Refer to operators manual.

category. G = gases; the type
of explosive atmosphere.

i
€0
Ex

— Double insulated construction Specific marking of explosion
O - does not require an Earth. protection (ATEX only).
IT 2G Equipment group and IECEX licenced mark

(IECEXx only).

Fuse.

3

Equipment for indoor use only.

1.2 Notes

Important/useful information and instructions are shown clearly throughout the manual in

a note format. For example:

&5 Note: For further information please contact Technical Support at (800) 968-2026 or
email landtec support@gedenv.com
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2.0 Introduction

This manual explains how to use the GEM5000 landfill gas analyzer. The GEM5000 has
additional functionality to the GA5000 gas analyzer. The GA5000 measures gas
concentrations only, whereas the GEM5000 measures flow and gas concentrations. The
GEM5000 measures flow and calculates the calorific values of the gas as well as being a
useful tool for balancing the gas field. The GEM5000 gas analyzer may be used to monitor,
calculate, adjust and record the flow at each monitoring point.

This instrument may also be used in GA5000 mode of operation if required. The operator
may change the analyzer between a gas extraction monitor (a GEM5000 gas analyzer) or a
landfill gas analyzer (a GA5000 gas analyzer). The mode of operation can be changed from
the ‘Special Action’ menu. Please refer to section ‘8.0 — Taking Readings’ for further
instruction.

The 5000 series of gas analyzers complies with Part 15 of the FCC Rules. Operation is
subject to the following two conditions:

1) This device may not cause harmful interference.

2) This device must accept any interference received, including interference that may cause
undesired operation.

2.1 Safety instructions

A Warning The 5000 series of gas analyzers can be used for measuring gases

from landfill sites and other sources as described in this manual.

The operator may be exposed to harmful gases during the use of the
instrument. Inhaling these gases may be harmful to health and in
some cases may be fatal.

It is the responsibility of the user to ensure that he/she is adequately
trained in the safety aspects of the gases being used and appropriate
procedures are followed. In particular, where hazardous gases are
being used the gas exhausted from the analyzer must be piped to an
area where it is safe to discharge the gas.

Hazardous gas can also be expelled from the instrument when
purging with clean air.

The instrument has been designed to be used in explosive
atmospheres as defined by the classification. The instrument can be
configured to measure low levels of several gases, but may not be
certified for use in potentially explosive atmospheres of these gases.
It is the responsibility of the operator to determine the protection
concept and classification of equipment required for a particular
application and whether these gases create a potentially explosive
atmosphere.

& Note: Gas analyzers are a sensitive piece of scientific equipment, and should be
treated as such. If the equipment is used in a manner not specified by the
manufacturer, the protection provided by the instrument may be impaired.
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2.2 Instructions for safe use

F

or ATEX and IECEx the 5000 series of gas analysers are certified to Hazardous

Area Classification

€& 1126 Exib IIA T1 Gb (Ta = -10°C to +50°C)

It is vital instructions are followed closely. It is the responsibility of the operator to
determine the protection concept and classification required for a particular application.

(Reference European ATEX directive 2014/34/EU)
The following instructions apply to equipment covered by certificate numbers SIRA
11ATEX2197X and IECEx SIR 11.0089X:

The equipment may be used with flammable gases and vapours with apparatus
group IIA and temperature class T1.

The equipment can contain gas sensing heads for the detection of particular gases.
The inclusion of a sensor does not infer that the equipment is suitable for the use of
gases with a temperature class of less than T1.

The equipment is only certified for use in ambient temperatures in the range -10°C
to +50°C and should not be used outside this range.

The equipment must not be used in an atmosphere of greater than 21% oxygen.

Repair of this equipment shall be carried out in accordance with the applicable code
of practice.

When used in a hazardous area only use GF5.2 temperature probe (SIRA
11ATEX2197X and IECEx SIR11.0089X). For connector C, the GF5.4 anemometer
(BVS 04ATEXE194) for use with ATEX only. The analyser should not be connected
to any other devices in the hazardous area including the GF-USB lead (connector A)
or GF3.9 battery charger (connector B) supplied with the analyzer.

A B ¢
|

Do not charge, recharge or open in a potentially explosive atmosphere.
In hazardous area only use “"Temperature Probe GF5.2” in Connector B.
Connector C (Uo=10V,lo=5mA,Po=50mW,Ci=0,Li=0,Co=100uF,Lo=1000mH),
Connector B (Uo=5V,lo=6mA,Po=7mW,Ci=0,Li=0,Co=100uF,Lo=1000mH)

MAXIMUM NON-HAZARDOUS SUPPLIES:
Connector A - Um=6V Connector B - Um=10.1V

The safe area apparatus that is to be connected to the USB Port shall be a Safety
Extra Low Voltage (SELV) or Protective Extra Low Voltage (PELV) circuit.

Only a Geotechnical Instrument battery pack part number 20087 or 2011113 is
permitted as a replacement. This battery pack is not field replaceable and shall
only be changed in a safe area by QED personnel.

Only Battery Charger type GF3.9 shall be used to recharge the batteries via
Connector 'B’.

If the equipment is likely to come into contact with aggressive substances, e.g.
acidic liquids or gases that may attack metals, or solvents that may affect
polymeric materials, then it is the responsibility of the user to take suitable
precautions, e.g. regular checks as part of routine inspections or establishing from
the material’s data sheet that it is resistant to specific chemicals that prevent it
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from being adversely affected, thus ensuring that the type of protection is not
compromised.

o The relative pressure range is +/-500 mbar. Note, however, that the input pressure
should not exceed +/- 500 mbar relative to atmospheric pressure and the output
pressure should not exceed +/- 100 mbar relative to atmospheric pressure.

For CSA (Canada) the 5000 series of gas analysers are certified to Hazardous
Area Classification

CLASS 2258 03 - PROCESS CONTROL EQUIPMENT - Intrinsically Safe and Non-
Incendive Systems - For Hazardous Locations

@' Ex ib IIA:
C us

M.C.#243446

Model GA 5000, GEM 5000 and BIOGAS 5000 Methane Detectors; portable, battery
powered with non-field-replaceable Battery Pack P/N 20087 or 2011113; intrinsically safe
and providing intrinsically safe circuits (“[ib]” for Zone 1) to Model GF5.2 Temperature
Probe (Connector B) and with entity output parameters as tabulated below; Temperature
Code T1; -10 °C < Tamb. < +500°C.

Connector Entity Parameters
Uo Io Po Co Lo Ci Li
(V) (mA) (mW) | (uF) (mH) (uF) (mH)
B 5.0 6 7 100 1000 0 0
C 10.0 5 50 100 1000 0 0
= Note: This device has been investigated for electrical safety features only.

For CSA (USA) the 5000 series of gas analysers are certified to Hazardous Area
Classification

CLASS 2258 83 - PROCESS CONTROL EQUIPMENT - Intrinsically Safe and Non-
Incendive Systems - For Hazardous Locations - CERTIFIED TO U.S. STANDARDS

@' AEXx ib IIA:
C us

M.C.#243446

Model GA 5000, GEM 5000 and BIOGAS 5000 Methane Detectors; portable, battery
powered with non-field-replaceable Battery Pack P/N 20087 or 2011113; intrinsically safe
and providing intrinsically safe circuits (“[ib]” for Zone 1) to Model GF5.2 Temperature
Probe (Connector B) and with entity output parameters as tabulated below; Temperature
Code T1; -10 °C < Tamb. < +50°C.

Connector Entity Parameters
Uo Io Po Co Lo Ci Li
(V) (mA) (mW) | (uF) (mH) (uF) (mH)
B 5.0 6 7 100 1000 0 0
C 10.0 5 50 100 1000 0 0
25 Note: This device has been investigated for electrical safety features only.
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2.3 MCERTS

MCERTS is the UK Environment Agency's Monitoring Certification Scheme. The scheme
provides a framework within which environmental measurements can be made in
accordance with the Agency's quality requirements. The scheme covers a range of
monitoring, sampling and inspection activities.

MCERTS promotes public confidence in monitoring data and provides industry with a
proven framework for choosing monitoring systems and services that meet the
Environment Agency's performance requirements.

The Environment Agency has established its Monitoring Certification Scheme (MCERTS) to
deliver quality environmental measurements. The MCERTS product certification scheme
provides for the certification of products according to Environment Agency performance
standards, based on relevant CEN, ISO and national standards.

MCERTS certified instruments have been tested by an independent body to ensure that
they meet certain performance requirements. In addition the manufacturer of an MCERTS
product is regularly audited to ensure that the performance requirements of the
certification are being continually met.

The 5000 series of gas analyzers have been certified to Version 3.1 of the ‘Performance
Standards for Portable Emission Monitoring Systems’.

2.4 CIRIA

The CIRIA guideline ‘Assessing the risks posed by hazardous ground gases to buildings’
proposes that gas concentrations and flow rates should be monitored.

As an example methodology, they suggest using a gas analyser to first measure flow and
pressure and then afterwards to measure gas concentration.

The logging profile option offers frequency of data to be collected within a timed period
which, in return, identifies a gas profile of the sample point being monitored, information
about whether the sample point is performing correctly, when the peaks occur and
whether air is drawn in after a certain period. This logging option is available on firmware
software version 1.6.5

Versions of the GA5000 analyzer range with internal flow on firmware version 1.6.5 and
above have the ability to take measurements according to the CIRIA guidelines, while still
allowing other users to take the measurements as before.
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3.0 The GEM5000 Gas Analyzer

3.1 The GEM5000

The GEM5000 gas analyzer is designed to monitor landfill gas extraction systems.
Benefits:

Allows balancing of gas extraction site.
Maximize power generation from site.
Field proven.

Standardizes monitoring routines.
Easy transfer of data.

GPS for compliance.

Features:

ATEX certified.

MCERTS certified.

H, compensated CO.

Calculates flow (m3/hr) and calorific value (kW or BTU).
Technician log-in.

Event log.

Two instruments in one (GA and GEM mode).
Measures static and differential pressure.
Simultaneous display of gases.

Storage of changes in set-up of gas field.
Data logging.

Applications:

o Gas extraction fields.
e  Flare monitoring.
o Landfill sites.
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3.2 GEM5000 standard product

A
B
C
D
Reference:
A Hard carry case
B In-line water trap tubing & filter
C Gas analyser instrument
D H2S filter (optional - if the compensated CO cell is fitted)
E 5000 series safety manual
F Mains battery charger and adaptors:
- UK
- Europe
- Us
- Australia
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4.0 GEMB5000 Optional Products and Accessories

4.1 Optional products
The GEM5000 gas analyzer has a number of optional products for purchase which enhance
the usability and enable further analysis of data and reading information.

5 Note: For more information on the features listed in this section please contact Sales at
(800) 624-2026 or email info@gedenv.com

4.1.1 Pitot tube (optional)

The GEM5000 gas analyzer enables the use of a pitot tube to aid accurate flow
measurement. The pitot tube is used for gas extraction systems and the pressure
readings are taken in mbar. High gas flow is calculated in the analyzer in m3/hr (metres
cubed per hour).

4.1.2 Orifice plate (optional)

QED recommends the use of orifice plates as good practice when using the GEM5000 gas
analyzer, enabling repeatability in flow measurement via a fixed method. Contact Sales
at (800) 624-2026 or email info@gedenv.com if the use of Orifice plates is required.

4.1.3 Temperature probe (optional)

The GEM5000 gas analyzer has the facility to automatically display and record the
borehole temperature via an optional temperature probe.

When a temperature probe is fitted the temperature reading will be displayed on the
‘Main Gas Read Screen’ and recorded with all other data.

&5 Note: Temperature probes with an Ex label are part of the GEM5000 Ex certification
SIRA 11ATEX2197X and IECEx SIR11.0089X, and therefore certified for use
under the same conditions as the analyzer.

4.1.4 Anemometer (optional)

The GEM5000 gas analyzer has the facility to automatically display and record high flow
via an optional anemometer probe. It is designed to plug into the instrument and
instantly provide a flow indication. An anemometer probe adds flow measurements to
the professional reporting ability of the GEM5000 range along with gas concentrations,
pressure and temperature.

The anemometer has a simple connection, a narrow diameter measurement head
(11mm), a wide temperature operating range (up to 80°C) and indicates flows up to 40
m/sec.

When an anemometer probe is fitted to the analyzer the flow will be displayed in the
‘Main Gas Read Screen’ and recorded with all other data.

Flow can be measured in either m/s (gas velocity) or m3/hr (volume flow rate). In order
to calculate the volume flow rate the pipe diameter will need to be entered into the
instrument, either manually or via the Landtec Systems Gas Analyser Manager, (LSGAM),
software.

2 Note: The anemometer probe is ATEX certified for use in a potentially explosive
atmosphere under Ex certificate BVS 04ATEXE194.
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4.1.5 H,S filter (optional)

The GEM5000 gas analyzer has the capability to use an H,S filter and is required as
standard if the compensated CO cell is fitted and configured at the time the instrument is
manufactured. H,S gas can have a cross-gas effect on the CO reading. By using a filter,
the H,S is removed from the gas sample, therefore providing a more accurate CO
reading.

The filter only needs to be used when you are trying to get rid of any possible cross gas
effects H,S might have on other gases. Do not use the filter on all boreholes.

4.1.6 Landtec Systems Gas Analyzer Manager - LSGAM

Landtec Systems Gas Analyzer Manager (LSGAM) enables the operator to maximize the
operation of the gas analyzer. It enables direct communication with the unit, features a
simple upload and download facility and is fully compatible with the latest Microsoft™
operating systems.

Features:

. Organization and transfer of borehole IDs and readings to and from the gas
analyzer.

o Configuration of the gas analyzer.

. Flexible grouping of the IDs.

. Structured organization of transferred data.

. Automatic detection of instrument type and available options.
. Secure data mode to prevent tampering.

. First time set-up wizard.

. Enable flow measurements for GEM5000 gas analyzers.

4.1.7 GPS (optional)

An optional GPS feature is available for the GEM5000 gas analyzer. It enables the site
engineer to automatically locate borehole IDs using GPS satellite signal from predefined
borehole IDs uploaded from LSGAM or set on the analyzer when out in the field prior to
taking a reading. The GPS reading data is stored for each measurement reading
providing an audit trail confirming that a reading was taken.

4.1.8 Bluetooth

The analyzers are fitted with a Bluetooth receiver which enables the operator to
download readings and upload IDs without the need to connect the analyzer to a PC via a
USB cable.
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5.0 GEM5000 Instrument Features

5.1 Physical characteristics of the instrument panel

Front view: Reference:

A Main Gas Read Screen

B  Soft-keys

C Backlight Key

D Menu Key
E  Pump key
F  LED Light

G On/Off Key

H Assistance key
I Enter Key

J  Scroll up key

K  Scroll down key

L Key 0 - Space key

Back view: Reference:

M Model Number
N Serial number

o Part number

P Certificate number

Q Recalibrated date
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5.2 Analyzer features and keys

A Main Gas Read Screen Start and end screen when using the instrument.

B Soft-keys The function of the three ‘soft-keys’ on the front of
the instrument panel is determined by menu
options taken. Functions vary from screen to
screen.

C Backlight key Enables the operator to turn the backlight on/off

on the analyzer display panel.

D Menu key Press the ‘Menu’ key to view and maintain User,
Device and Operation settings.

E Pump key Press the ‘Pump’ key to start or stop the pump.

F LED light LED power light is visible on the front of the
analyzer when the instrument is powered on.

G On/Off key Press the ‘On/Off’ key for 2 seconds to switch the
instrument on and off.

H Assistance key Press for on-screen assistance and help.

I Enter key Use to accept changes, options, user inputted
answers etc.

] Key 2 - Page Up Also ‘Key 2'. Press scroll up to view further
information on the instrument screen.

K Key 8 - Page down Also ‘Key 8’. Enables the operator to scroll down
to display more information.

L Key 0 - Space key Also ‘Key 0’. Press to enter a space when entering
text on the instrument screen.

M Model Number Instrument model type identification.

N Serial Number Unique identification for the instrument.
Verification of the serial number will be required if
Technical Support assistance is needed.

0 Part Number Manufacturer’s part number.

P Certification Number Displays instrument certification information.

Q Recalibrated Date The date displayed is the date the instrument is

due to be calibrated.
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5.3 Instrument connection points

Top view:

Ref: Connection Point:

A Connector A

B Inlet Port & Static Pressure Port
(White port)

C Differential Pressure Port
(Blue port)

D Connector B

E Gas Outlet Port

(Yellow port)

F Connector C

Function:

Attach the USB cable for PC-to-analyzer
connectivity.

Attach the sample tube to take a gas sample.
Also used to measure the static pressure.

Attach the sample tube to measure
differential pressure.

Attach the temperature probe and also used
to attach the mains charger to the analyzer
for charging.

The gas outlet port is the point at which the
sample gas is expelled. Tubing may also be
attached to the port.

Attach the anemometer.
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6.0 General Operational Instructions

6.1
1)

2)

3)

4)

5)

Switching the instrument on
To switch on the analyzer, press and hold the ‘On/Off’ key. The Landtec logo will
display followed by the instrument warm up.

Following the instrument warm up, the ‘Date and Time’ screen is displayed
prompting the technician to set the date and time and required format.

When complete, select the soft-key to 'Exit’ and the ‘Power On Self-test’ screen is
displayed followed by instrument status. Instrument status displays the instruments
service due date, serial number, options, service scheme and software version. Text
will also display stating ‘Self-test complete’.

Select the soft-key ‘Next’ to move onto the next screen and the ‘Technician Login’
screen is displayed.

Use the cursor keys to move through the list of ID’s. Select either the required
‘Technician ID’ from the list followed by the soft-key ‘Accept’, or select ‘Default”
followed by the soft-key ‘Accept’ to continue to the ‘Main Gas Read Screen’.

& Note: The selected technician ID is displayed at the top left corner of the Main
Gas Read Screen.

6.1.1 Power on self-test

When switched on, the read-out will perform a pre-determined self-test sequence. During
this time many of the analyzer’s functions are tested, including:

General operation

Gas flow measurement
Calibration

Battery charge level

During the self-test the following information is also displayed:

Manufacturer’s service due date
The last gas check date

Software version programmed
Date format

Serial humber

Operating language

The currently enabled sales option

= Note: The self-test should only be done with the analyzer sampling fresh air.

6.2
1)

2)

Switching the instrument off
To switch off the analyzer, press and hold the ‘On/Off’ key, at which point a clean air
purge will be carried out and the instrument will then switch off.

If for any reason the analyzer ‘locks up’ and will not switch off in this manner, press
and hold the ‘On/Off’ key for 15 seconds; this will force the instrument to switch off.
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6.3 Instrument status icons
The following icons may be displayed on the instrument screen:

Icon

Description

Icon

Description

3

Battery charge state
Gives the operator an
estimation of the battery
charge state. For example
100% gives about 8 hours
use in the field and 50%
would mean that there is
approximately 4 hours
battery life remaining.

c

Battery charge state
Indicates less than 2 hours of charge
remaining.

This icon indicates that the
analyzer is in legacy mode
and hence is ready to
connect to a PC.

-.."‘ Pump status ..E. Pump stalled
This icon is displayed ¢ This icon is displayed when the pump
along with a counter stalls. The instrument’s gas inlet (or
showing the pump run- outlet) may be blocked. This warning is
time. This counts down most commonly caused by a water-
where the operator has logged or dirty sample filter. Change the
specified the pump run- sample filter and check for obvious
time; if not it counts up; blockages in the sample tubes.
the icon turns red when Alternatively, a small amount of
stalled. adjustment can be made to the low flow
detection point to compensate for minor
changes in the performance of the pump
fitted to the instrument.
=y GPS signal strength GPS failure
' This icon shows the signal @ The GPS was unable to get a line of sight
strength the analyzer’s lock on enough satellites. Or, it may be
GPS module is able to that it hasn’t had time to get a lock.
provide. Full, okay and fair
strength respectively.
b This indicates when #a | Language
'% Bluetooth has been - This icon indicates the currently selected
enabled. The color il operating language. This can be changed
changes from gray to blue via the main menu.
when connected.
Data logging i Service overdue
This icon indicates that the This icon indicates that the analyzer is
data logging feature is in overdue for service
operation.
+=- | Legacy mode #=2 | USB disabled

This icon indicates that the analyzer has
reached a battery critical state, and
hence has turned off its USB
connectivity.
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6.4 Instrument LED power states

When the instrument is powered on a LED power light is visible on the front of the
analyzer, located above the ‘On/Off’ key. The following LED power light states are as
follows:

Steady yellow Unit turning on. This will extinguish when software has loaded
correctly.

Flashing (rapid) Unit is powering off.

Flashing (slow) Power off is being delayed for purge/shutdown handling.
Flashing yellow Unit is turning off due to power button being pressed.
Flashing red Unit is turning off due to critically low battery.

&5 Note: Pressing and holding the power button for ~20s resets the analyser.

6.5 Changing between parameters

By default, the instrument displays the ‘Main Gas Read Screen’ (for gas measurement).
The instrument will return to this screen after power on or when returning from the
menus. The 'Scroll’ keys can be used to switch to another measurement screen.

6.6 Entering data
During normal operation the operator may be prompted to enter data or information via
the keypad, i.e. entering an ID code or setting an alarm level.

When entering data into the instrument all fields are fixed format and are populated from
the left.

Text:

Entering text uses similar multi-tap functionality as a mobile phone. Key the
numeric/alpha key pad the required number of times to select the appropriate letter. To
key numeric data continue to press the numeric/alpha key until the required number is
displayed.

Numeric data:
To enter a new date 09/15/116 the operator would type in 091516 using the numeric
keypad in the following sequence:-

*0_/_/__
*09/__/__
*09/1_/__
* 09/15/__
* 09/15/1_
* 09/15/16

Press the ‘Enter’ key to confirm/accept data keyed.
Any mistakes can be corrected using the soft-key ‘Delete’ which will delete the last digit
typed. Alternatively, the sequence can be retyped before the ‘Enter’ key is pressed and

the existing numbers will be pushed off the screen.

& Note: The instrument will not allow invalid data to be entered; this should be deleted
and re-entered.
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6.7 Instrument main gas read screen
The *‘Main Gas Read Screen’ is considered to be the normal operating screen and all
operations are carried out from this starting point.

The actual data shown on this display will depend on the version of the instrument and the
options that have been selected.

Borehole ID Time and date stamp
ket da 14:10 - 17/01/20 Baro: 1027 mb <4—Baro
Channel Adjusted Initial Previous Units
5 CHa 0.0 -——-1%
Green figure CO» 0.2 ——_——0 lj |, — Battery
= live reading O 20.6 —— [, indicator
— O 3 ====ppm
Blue figure (1] -=-=ppm
= Fixed 79.2 ———lof
reading Static.P =-===|mb
Diff P === imb
Temp. e S
Flow ————m3/h Self test
Power ———— KW R has
SofEkey Next ID Special Action Next passed

options

Main Gas Read Screen

You can also press key 2 and access a zoomed version of the main read screen, once you
have entered this mode, simply use keys 4 and 6 to switch between the gases and
pressures. Examples of both screens can be seen below:

SEEAESES 14:11 - 17/01/20 Baro: 1027 mb dresces 14:13 - 17/01/20 Baro: 1027 mb
Channel | Adjusted . Iniffal Previous | Units Channel | Adjusted | Initial | Previous | Units
CHq 00 ----% .| StatcP 0.21 0.24  ----mb
: o |8 i
0, 0.2 ---f 0iffP 0.030 0.024  ----mb
0 —— 0
G 20'8 [ 150 150
" hs 0 -—pm @ | Fov7000600.0 --—mh &
Bal 799 et (Power 00 0.0 W
Next ID Special Action Gas Readings Next ID Special Action System Pressure ;

Zoomed version

6.8 Storage

The analyzer should not be exposed to extreme temperature. For example, do not keep

the analyzer in a hot car. When not in use, analyzers should be kept in a clean, dry and
warm environment, such as an office. Protect the analyzer with either the soft carry case
or store in the hard carry case provided with the instrument.

The instrument should be discharged and fully charged at least once every four weeks,
regardless of indicated charge state.

6.9 Battery/charging

The battery used in the 5000 series of gas analyzers is nickel metal hydride and
manufactured as a pack from six individual cells. This type of battery is not so susceptible
to the top-off charging ‘memory effects’ as nickel cadmium batteries, although it is not
recommended that the unit is given small top-off charges.

& Note: To reach optimum charge, it is recommended that the instrument is
switched off when being charged and remains switched off during the
charging process.
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A full charge will take approximately 4 hours from a fully discharged battery.

A Warning The battery charger is NOT covered by the Ex certification.
The battery must be charged only in a safe area.

The battery charger is intelligent and will indicate when the unit is charging and charged.

The instrument must be charged ONLY using the battery charger supplied with the
instrument. The battery charger supplied is intended for indoor use only. Please ensure
adequate ventilation while charging. Typically, a fully charged battery will last 7-8 hours.
A quick 30 minute charge can be used to give approximately one hours use in the field but
this may shorten the battery life. Temperature can dramatically affect the battery life;
please take this into account when estimating battery life.

& Note: Connect the charger to the mains attaching the appropriate adaptor.

Power supply front and back drawing:

[l 2 | !
E| = ‘1';;;‘: : Yelow!  Green .
W o 5‘) H Gall Grin E
V ': ?.: i StandBy b i
‘ 285 AR~ a
Of& i || RepidChagel I
! Hauplladung !
e g G | L -
:’:“::::a;voan = "I E ERRORF ahler
L pals Y IVOC IS 3A maas Made & Cuemany E ReadyFertg — H
- 0o JeN u" oy E WeltWarten _ _ !
~..~... — @ ’ i
Charger: Input voltage: 100-240V AC +/- 10%
Input frequency: 50-60Hz +/- 10%
Input current: 0.4A@100VAC .. 0.2A@240VAC
Output voltage: 10.1VDC max
Output current: 1.5A max

&5 Note: This charger has been internally restricted to 1.5A

6.10Cleaning instructions
Do NOT use any cleaning agents to clean the analyzer or battery charger as they may
have an adverse effect on the safe use of these devices.
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6.11 Memory

The analyzer's memory is stored in a readings and configuration database. The analyzer
will prompt when its memory is full, and you will not be able to store any further readings.
Please download your readings via LSGAM or the Basic Download Software and then clear
the memory.

£ Note: The analyzer should never be stored for prolonged periods with valuable data in
its memory. It is advisable to download all readings to LSGAM at the end of
each day’s monitoring. To clear the memory, please refer to the LSGAM
operating manual.

6.12 Warning and error codes

When switched on the instrument will perform a predetermined self-test sequence taking
approximately ten seconds. During this time many of the instrument’s working parameters
and settings are checked. If any operational parameters are out of specification or if the
pre-programmed recommended calibration/service date has passed, errors or warnings
may be displayed.

& Note: For further information please refer to section '10.0 Problem Solving’.

7.0 Operator Settings

7.1 Menu key
=t The ‘Menu’ key enables the operator to select options to set up specific
1 E parameters and perform operational tasks prior to sample readings being
taken or to view data and information stored in the instrument.

1) Select the ‘Menu’ key on the front of the analyzer and the following screen is
displayed:

Operation Settings 11:35- 29/08/12

B @ ®/

Tirmers Gas Check Yiew Data -

2 N %
? "%
o
Set Alarms Adjust Flow Fail Technician Login
Device Settings User Settings Exit

2) Press the relevant numeric key on the analyzer keypad to select the required option.

3) To exit this menu, select the soft-key ‘Exit’ on the front of the analyzer and the
operator is returned to Main Gas Read Screen.
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7.2 Operation settings

To access the ‘Operation settings’ menu, select the ‘Menu’ key on the front of the analyzer.
The following menu is displayed:

Operation Settings 11:35- 29/08/12

Timers Gas Check Yiew Data g
A N
Set alarms Adjust Flow Fail Technician Login >

Device Settings User Settings Exit

-

7.2.1 Timers

The timers function enables the operator to set standard purge times and
B set auto-power off if the unit is untouched for the period of time specified.

Data Logging

1) Select ‘Key 1 - Timers’ and the following screen is displayed:

Timers 16:18 - 01/11/11

@ Purge Time @ auto Power Off

000 000
Minutes

Seconds

1) Select ‘Key 1’ to edit the purge time. Enter the ‘Pump Running Time' in seconds;
this is the length of time you wish to run the pump to draw the sample, e.g. key in
030 then press the ‘Enter’ key to accept.

2) Select ‘Key 2’ to edit the auto power off time. Enter the ‘Auto power off’ in
minutes; the instrument will automatically power off to preserve the battery life
after the specified time if no activity has occurred on the instrument. Press the
‘Enter’ key to accept.

3) Select the soft-key ‘Exit’ key to exit the screen and return to the ‘Operation
settings’ menu.

&5 Note: Setting the purge time and auto power off functions to zero, disables the
option. It is not recommended to reduce the purge time to below 30
seconds.
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7.2.2 Gas Check

and span the gas channels on the instrument. Historical/previous gas

u This option displays the ‘Gas Check’ menu and enables the operator to zero
checks data can also be viewed and factory settings can be restored.

Gas Check

1) Select the ‘Menu’ button on the front of the analyzer to display the ‘Device Settings’
menu. Press the soft key to display ‘Operation Settings’.

2) Select ‘Key 2 - Gas Check’ and the following menu is displayed:

13:49 - 03/10/12

Restore to facmry

Summary

3) For more information about the Gas Check Menu please refer to section 9.0 -
Calibration.

4) Select soft-key ‘Exit’ to exit operation settings and return to the main screen.

7.2.3 View data

on the instrument. Readings many be downloaded to the optional LSGAM

i This option enables the operator to view the readings collected and stored
u software if further analysis is required.

Wiew Data

1) Select the ‘Menu’ button on the front of the analyzer to display the ‘Device Settings’
menu. Press the soft-key to display ‘Operation Settings’.

2) Select ‘Key 3 - View Data’ and the following screen is displayed:

View Data 10:49 - 09/01/12 G g
ID: EEEE 06/01/12 11:36:37

CHy (%) 231 PEAKCH4 () 21 J
€0 @) | 01 PEAKCOZ (%) 0.1

[0} (%) 17.0  MINO2 (%) | 17.0
o (vpm) | 0 Spp (mb) 0.00
Ha (ppm) - Baro (mb) | 982
H:S (ppm) | 2 Temp Q)
Bal (%) 597  Anemo  (mf)

Flow  (m3fh)
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3)

4)

5)

6)

7.2.4

Toggle through the reading by selecting ‘Key 4 - Scroll left” and ‘Key 6 - Scroll right’
on the analyzer. Select ‘Key 2 - Page up’ and ‘Key 8 - Page down’ to page through
the auxiliary channels listed.

Select the soft-key ‘Filter’ to filter the data by sample point ID, or specify before or
after date. Press the soft-key ‘Exit’ to exit the filter menu and return to the ‘View
Data’ screen.
Sample Pointlo @  After Date @ Before Date
%WGGH 00/00/00 00/00/00
x_‘;/‘xn
Select the soft-key ‘Delete’ followed by the appropriate soft-key to delete a single
reading or all filtered readings. Press soft-key ‘Cancel’ to cancel the deletion request.
Select the soft-key ‘Exit’ to exit the view data screen.
Set alarms
This option enables the operator to define the conditions for which an
R alarm/target will be triggered. These conditions apply to the general

set Alarms

1)

F) operation of the instrument and are not ID specific. A summary of the alarm
settings can be found in ‘Key 3 - Summary’.

Types of alarms

Common Alarms - Are non-ID specific alarms which apply to all the readings taken
with the analyzer.

ID specific alarms - Are ID specific, i.e. they will only trigger when a certain Id is
being used.

Tuning/targets — You can also set targets for your gas channels; these will highlight

gas channels green as oppose to when they alarm (yellow). These can be common or
ID specific.

Setting up alarms/targets

Select the ‘Menu’ button on the front of the analyzer to display the ‘Device Settings’
menu. Press the soft key to display ‘Operation Settings’.
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2) Select ‘Key 4 - Set Alarms’ and the following menu is displayed:

Alarms Summary 12:57 - 04/05/16

Common

Channel Alarm  Low Limit  High Limit

0 CHa (%) Disabled - - lj
e CO; (9) Disabled

0 0; (96) Dis

o 0 (ppm)  Disabled

6 HS (ppm)  Disabled

) osavle 2

ID Alarms

3) Select the corresponding key to select the gas for which you wish to set an
alarm/target trigger for, followed by ‘Key 1’ to change the trigger condition of an
alarm.

4) To manually adjust the alarm/target set press (<) ‘Key 4 - Scroll left’ or ‘Key 6 -
Scroll right’ (>) and enter the trigger value. Once you are happy, press the middle soft
key for ‘save’.

5) For pressure, temperature and flow alarms, press the left soft key for ‘Secondary’ and
then select the corresponding key to select the channel for which you wish to set an
alarm trigger for, followed by ‘Key 1’ to change the trigger condition of an
alarm/target. Once you are happy, press the middle soft key for ‘save’.

Alarms Summary 12:57 - 04/05/16

Common

Channel Alarm  Low Limit  High Limit
o SysP (rb)  Dsabled - = ‘
@oie o Dst
@i b Dsabl
0 Temp () Disabled
@roc  @m Dsabl
0 (mg)  Dsabled - -

6) To disable all alarm settings select key 0 - ‘Disable All’

2 Note: ID specific alarms cannot be added/edited on the analyzer, to add/edit
ID specific alarms, please use the optional LSGAM Software.

7.2.5 Adjust flow fail

‘al This option enables the operator to adjust the flow fail tolerance of the
“% instrument, i.e. the operator can adjust the sensitivity for when the pump
will stop operating on the presence of a blockage or low flow.

Adjust Flow Fail

1) Select the ‘Menu’ button on the front of the analyzer to display the ‘Device Settings’
menu. Press the soft-key to display ‘Operation Settings’.
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2) Select ‘Key 5 - Adjust Flow Fail’ and the following screen is displayed:

Adjust Flow Fail 16:20 - 01/11/11

¥

0 Less Sensitive More Sensitive G

3) Manual adjustment of the flow fail is available via this option and can be carried out
with use of ‘Key 4 - Scroll left’ (<) less sensitive and ‘Key 6 - Scroll right’ (>) more
sensitive.

4) Select the soft-key ‘Save’ to store the setting or select soft-key ‘Exit’ to exit the screen
without saving the change.

5) The operator will return to the ‘Operation settings’ menu.

25 Note: The default setting displays the bar in the centre. BEFORE altering this
setting, please contact Technical Support at (800) 968-2026 or email
landtec support@gedenv.com

7.2.6 Technician login

This option enables the operator to select or change a pre-defined
technician login and all subsequent readings will be tagged with this
Technician Login ID. The technician ID must already have been created
using the LSGAM software and uploaded to the instrument.

Technician Login

4

1) Select the ‘Menu’ button on the front of the analyzer to display the ‘Device Settings
menu. Press the soft key to display ‘User Settings’.

2) Select ‘Key 6 — Technician login’ and the following screen is displayed:

Techniclan Login 10:45 - 09/01/12

3) Use the cursor keys to move throughout the list of IDs displayed; select the ‘Enter’
key to select choice of ID, default if no IDs are listed or soft-key ‘Skip’ to skip the
selection.
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4) The operator will return to the ‘User settings’ menu.

& Note: If no technicians are loaded via LSGAM, this section is skipped during
start up and the ‘Technician ID’ icon is removed from the menu.

7.3 Device settings

To access the ‘Device Settings’ menu, select the *‘Menu’ key on the front of the analyzer to

display the ‘Operating Settings’ menu followed by the soft-key to display ‘Device Settings’
menu. The following menu is displayed:

Device Settings 16:08 - 01/11/11

‘ A
o
L& :

Date and Time Bluetooth Device Infarmation

&

Diagnostics Navigation is On

User Settings Operation Settings

7.3.1 Date and time

o This option enables the operator to set the instrument date and time or to
; receive and update the settings automatically from satellite signal.

Date and Time

1)  Select the ‘Menu’ key on the front of the analyzer to display the ‘Device Settings’
menu followed by ‘*Key 1 - Date and Time’ and the following screen is displayed:

Date and Time 10:47 - 08/12/11

Set Date Set Time Automatic Update

dd/mmjyy
08/12/11 10:47

o (0.0) GMT Standard Time

Date Format

0 ¢

2) Select ‘Key 1 - Set Date’ and key in the required date. Type the date using the
numeric keypad. Press the soft-key ‘Date Format’ to toggle and select the required

date format i.e. dd/mm/yy. Press the ‘Enter’ key to confirm and update the date
setting.

3) Select ‘Key 2 - Set Time’ and key in the required time (hh:mm). Type the time
using the numeric keypad and press the ‘Enter’ key to confirm the update.
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4) The operator may also change the default time zone. Selecting the ‘Key 4 Scroll-

left’ or ‘Key 6 — Scroll right’ to move through the different time zones. Press the
‘Enter’ key to confirm your default setting.

5) Select ‘Key 3’ to toggle between *‘Manual Update’ and ‘Automatic Update’ in order to
choose how the date and time is set if updating from satellite signal.

Manual

Automatic

Used to manually obtain and update the date and time from the
satellite signal when requested. Select soft-key ‘Set now’ to set
date and time from satellite when available.

Used to automatically update the date and time received from the
satellite signal when available. This option is only available when
the GPS option is fitted to the analyser at the time of
manufacture.

6) Select the soft-key ‘Exit’ to exit and return to the ‘Device Settings’ menu.

7.3.2 Bluetooth

| This option enables the operator to set and utilize Bluetooth technology.
"@g This may be useful when downloading gas readings from the analyzer to
the PC instead of connecting the analyzer to a PC via a USB cable.

Blsstaoth Bluetooth may also be used to transfer Site IDs to other 5000 series gas
analyzers if required.

1)  Select the ‘Menu’ key on the front of the analyzer to display the ‘Device Settings’

menu.

2) Select ‘Key 2 - Bluetooth’ and the following screen is displayed:

—W

Bluetooth 15:34 - 04/01/12

Discavery Enabled

Identity GMS000 GS00035

Pairing PIN  GS00035

Enter this value when prompted by your computer for

o
the device's pairing code. b

3) Enter the ‘Pairing PIN’ value when prompted by your computer for the device’s

pairing code.

4)  Select soft-key ‘Exit’ to exit the screen and return to the ‘Device Settings’ menu.
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7.3.3 Device information

l‘u This option displays default instrument information and settings such as

J serial number, service due date, last zero calibration date and last span
calibration date.

Device Information

1) Select the ‘Menu’ key on the front of the analyser to display the ‘Device Settings’
menu.

2) Select 'Key 3 - Device Information’ and the following screen is displayed:

Device Information 12:23- 17/06/14

Serial Number G500037 1D Count 7/2000
Version Number 1.11.9 Readings Count| 142/4000 e
SB Yersion 1.19.400 Comms Maode | Serial u
Last Check ---- SB Hardware 100 ay
Last Cal 27/03/14 ASF Bias Enabled e
Manufacturer --/--/-- ASF Status Good -

*3}

Agent Service --/--/--

This instrument is approved by the UK Environment Agency's Monitoring
Certification Scheme, MCERTS.

Comms Mode Exit

3) The information displayed on this screen is informational only and cannot be edited
by the operator. The operator may be asked serial number, service due date and
version number information when contacting QED.

&5 Note: The communications setting ‘Legacy’ mode is for use with GAM >=v1.5.
GA5K mode is reserved for future applications — use with 5000 series
updater tool

4)  Select soft-key ‘Exit’ to exit the screen and return to the ‘Device Settings’ menu.

7.3.4 Diagnostics

i This option enables the Technical Support Team to identify and resolve issues
y with the instrument and settings. If required, the operator may be asked to

confirm the diagnostics displayed.

Diagnostics
1)  Select the ‘Menu’ key on the front of the analyser to display the ‘Device Settings’
menu.

2) Select ‘Key 4 - Diagnostics’ and the following screen is displayed:
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Diagnostics 15:19 - 05/01/12 G500046
Channel ADC Filt Lin Linz Status

Ref o 10138 10134 41013 +10134 ¢ F
CHe () -1 9944 0.2 02 v

€O  (w) 543 5343 2.6 26/«

0 () 43511 43507 13.7 137 ¢

sacel ' ' ' %

CO  (ppmy 32836 32836 0 olv

Mo (pm) 32833 32833 o weee g

HS  pm) 32866 32850 3 v

Previous

3) Select soft-key ‘Next’ to display the next screen, ‘Previous’ to return to the previous
screen, or select soft-key ‘Exit’ to exit this screen and return to the ‘Device
Settings’ menu.

&5 Note: For further information please contact Technical Support at (800) 968-
2026 or email landtec support@gedenv.com

7.3.5 Navigation (optional)

This option enables the operator to switch the ‘GPS Navigation’
functionality on or off. (This is optional and dependent upon
navigation is on  PUrchasing the navigation option).

1) Select the ‘Menu’ key and the ‘Device Settings’ menu is displayed.

2) Select ‘*Key 5 - Navigation On’ to switch on the GPS navigation functionality or ‘Key
5 - Navigation Off’ to switch the GPS navigation functionality off.

MHavigation is On Mavigation is Off

& Note:  For further information please refer to section ‘8.0 — Taking Readings’.
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7.4 User settings

To access the ‘User settings’ menu, select the ‘Menu’ key on the front of the analyzer to
display the ‘Operating Settings’ menu followed by the soft-key to display ‘User Settings’
menu. The following menu is displayed:

User Settings

Operating Language  Units of Measurement ID Options

‘—\'/‘

',Qo

Adjust Backlight

12:26 - 12/23/16

Adjust Volume User Prompts On

Operation Settings Device Settings

To exit the user settings menu select the soft-key ‘Exit’.

7.4.1 Operating language

EEE — This option enables the operator to specify the operating language

displayed for the instrument.

1) Select ‘Key 1 - Operating Language’ and the following screen is displayed:

Set Language 12:28 - 12/23/16

(= M °°

—® . e

English (US) Deutsch Espariol (Americas)

l * ' . ! " q :

) Ve
Francais (Canadien) Italiano Portugués (Brasil)

l@n

Previous
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Set the required language for the gas analyser by selecting the appropriate function key.
Choose from, on the first page:

Key 1 English
Key 2 Spanish
Key 3 French

Key 4 German
Key 5 Italian

Key 6 Portuguese

Use the soft-keys to move to the next page for further language options, including
simplified Chinese

2) To exit this option, select the soft-key ‘Exit’ and the operator is returned to the
‘User Settings’ menu.

7.4.2 Units of measurement

This option enables the operator to specify the default units of
‘ measurement for the instrument.

Units of Measurement

1) Select ‘Key 2 - Units of Measurement’ and the following screen is displayed:

Units of Measurement 15:36 - 04/01/12

a :.u.m;

Temperatures in °C Flow is in m3/hr Millimeters

o

Pressure is in "H20 Bal. Energy is in ki

|
ﬂ

2) To set the required units of measurement toggle and choose from the following:
Key 1 Temperature °c
Key 2 Flow scfm
m3/hr

Key 3 Measurement Inches
Millimetres

Key 4 Pressure mb
“H20

Key 5 Balance Balance
Residual N2
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3) Select soft-key ‘Exit’ to exit this screen and return to the ‘User Settings’ menu.

7.4.3 1ID selection

The ID selection screen allows the operator to scroll through all IDs, including those uploaded
from LSGAM and added directly onto the instrument, and then make a selection. Detailed
information regarding the currently selected ID, such as flow device type and pump runtime,
are displayed below:-

D Type
Pump Runtime: |5 )
Latituce: U
Longitude:
Device: | Accuflow: 2"y

1004

1005 Information:

| Ciria Flow, Press, H2S

1006

Filter

Filter List

By selecting ‘Key 5’ the operator can toggle between showing 30 IDs and showing 5 IDs with
more detailed information relating to the chosen ID.

14:24 - 15/01/13

Filter List

The technician can scroll between the IDs using the following keys on the instrument keypad:

Two (2) and eight (8) move the selection up/down

Four (4) and six (6) move the selection left/right on the list view

One (1) and three (3) move the selection left/right a page in the list view only
Seven (7) and nine (9) move the selection to first/last ID

Five (5) toggles between the 'ID with information' and 'ID list'

Return/enter key selects the desired ID and proceeds to the navigation or reading
screen.

If there are no IDs present the technician can either add a new ID or press the enter key on
the instrument keypad to return to the previous screen.
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Soft keys:

Left - Select 'No ID' and go to the purge/reading screen.

Center - Enabled when there is a list of IDs, allowing the technician to dynamically
filter the IDs displayed in the list.

Right - Allows the technician to add a new ID to the instrument 'in the field'.

& Note: If your analyzer has firmware version v1.12 or greater, used IDs will have a
strikethrough.
Changing the sort order
By default the IDs are sorted in the order in which they were transferred to the instrument.

To change the sort order between unsorted, sort by name or sorted by distance to travel
press Key 0.

Aty At
@ Sorted by original order (not sorted)
@ (o2) Sorted alphabetically
@ Sorted by distance to travel

& Note: Only available when GPS is enabled
For analyzers with firmware v1.12 and above:
1) Press the menu key
2) Press the middle soft key for ‘User Settings’
3) Press key 3 -'ID options
Key 1 to change the sort order
Key 2 to change how the IDs are displayed

Key 3 to clear the line through on the current ID being used
Key 4 to remove the line through on all IDs

Qa0 oo

ID Options 14:25 - 17/01/23

4
2 X ]
e 5]
No Sort ID List Clear Current
\ 6 -
Clear all
x‘_:-/'l
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7.4.4 Routes

Using the optional LSGAM Software, you can upload a route. This is a predefined list of

IDs that you can go through in an order. This feature is useful if you have a certain order
to complete your IDS in.

Furthermore if your GA5000 has v1.12 or higher firmware it will strike through your IDs
once you have used them.

14:24 - 15/01/13

Filter List

2 Note: If the analyzer is set to “route mode” (v1.12 and above), the filter box

will no longer be there, as you cannot filter in this mode. It will be
replaced by “Route” and the route name.

7.4.5 Adjust backlight

&2 This option enables the operator to adjust the backlight (brightness).
-,Q\- Having this set to a darker setting will help preserve the battery power

Adjust Backlight

1) Select ‘Key 4 - Adjust Backlight’ and the following screen is displayed:

Adjust Backlight 14:21 - 15/01/13

o Darker Active brightness Lighter G

[ T /‘
lQ\o

Manual

2) Keys 4 and 6 can be used to adjust the brightness of the display screen.

‘Manual’ disables the backlight timeout.

3) Select the soft-key ‘Save’ to store the setting or select soft-key ‘Exit’ to exit the screen
without saving the change.

4) The operator will return to the ‘User settings’ menu.
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Selecting ‘Key 1’ allows the operator to configure the dimmer settings from ‘Auto Dim’
to ‘Auto Off’ in order to help preserve power consumption when data logging.

"\'/"
= .
e

This icon represents ‘Auto Dim’ - this enables the backlight idle timeout, which means
the backlight will go dim after a specified period of inactivity. This will help save
battery life.

sl
2@-
e

This icon represents ‘Auto Off’ - this switches the backlight off, saving power.

¢

& Note: The manually set contrast setting is retained when the read-out is
switched off and may require resetting when next switched on.

7.4.6 Adjust volume

' This option enables the operator to adjust the volume for the internal
i speaker, for example the alarm tone. A lower setting will help preserve the

battery power.

Adjust Volume

1)

2)

3)

4)

5)

Select the ‘Menu’ button on the front of the analyzer to display the ‘Device Settings’
menu. Press the soft-key to display ‘User Settings’.

Select ‘Key 5 - Adjust Volume’ and the following screen is displayed:

Adjust Yolume 15:39 - 04/01/12

6 Yolume Down Yolume Up G UJ

Manual adjustment of the volume is available via this option and can be carried out
with use of ‘Key 4 - Scroll left’ (<) volume down and ‘Key 6 - Scroll right’ (>) volume
up.

Select the soft-key ‘Save’ to store the setting or select soft-key 'Exit’ to exit the screen
without saving the change.

The operator will return to the ‘User settings’ menu.
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7.4.7 User Prompts

This option enables the operator to either turn on or off the context-sensitive

user prompts which are displayed during the gas sample process. The analyzer

will have the user prompts on when it is first used, so if they are no required
they can be switched off by selecting soft-key ‘6’ and this will now be its
default setting. Prompts can be switched back on at any time by returning to this menu
and selecting soft-key ‘6.

Lkear Prompts Cn

7.5 Exit menu

1)  Press the ‘Menu’ button on the front of the analyzer to exit settings.
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8.0 Taking Readings

8.1 Preliminary checks before taking readings (best practice)

Step 1

.

ID codes and
information
uploaded

——Step 2—p|

Check mode of
operation is correct
(GEM /GA)

Step 3

Analyser
has correct time
and date set

Step 4

Water trap filter is
clean and dry

Step 5

Battery has
good charge

Step 6

Gases
zeroed

Step 7

Check span
calibration

Take readings

Prior to use, it is good practice to ensure

that:

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

If using LSGAM - all necessary ID
codes and information have been
uploaded from LSGAM to the
analyzer. Please see section 8.1.1
for more information on this.

Check the ‘Mode of Operation’ is
correct. Choose either GEM5000
for gas extraction monitoring
analyzer or GA5000 for landfill gas
analyzer. Change using ‘Special
Actions’.

The instrument has the correct
time and date set.

The water trap filter is fitted and
is clean and dry.

The battery has a good charge
(minimum 25% charge, even if
only a few readings are required).

The gas channels have been
zeroed, without gas concentration
present.

If necessary check the span
calibration with a known
concentration calibration gas.

Take readings.
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A Warning Inhaling hydrogen sulphide gas (H,S) or other harmful gases can cause
death. It is the responsibility of the user to ensure that he/she is
adequately trained in the safety aspects of using H,S and other harmful
gases. In particular, where hazardous gases are being used the gas
exhausted from the analyser must be piped to an area where it is safe
to discharge the gas. Hazardous gas can also be expelled from the
instrument when purging with clean air.

Good practice

. Travel to site with the gas analyzer in the vehicle's interior - not in the trunk or truck
bed, where it may be subjected to extremes of temperature and possible shock
damage. Do not place the gas analyzer against anything hot (e.g. gas extraction
pipe, car body or in an unattended car during the summer) as this will cause a
temperature increase in the gas analyzer and may cause erroneous readings.

. When moving around a site, protect the gas analyzer from strong direct sunlight and
heavy rain.
. Always use the water trap! If the water trap becomes flooded, change the filter and

ensure all tubes are clear of moisture before re-use.

5 Note: If the exhaust of a 5000 series gas analyzer is connected to a

pressurized system then this results in a flow of gas out of the inlet flow
port.
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8.2 Change screen layout

Use key 2 to toggle between 2 different ways of viewing the gas reading screen:

e 09:17 - 06/26/14 Baro: 997 mb
Channel | Adjusted Initial Previous | Unifs
CH, du 81.3 %
€0, 1.6 1.7% 3
0: 16.7 17.0 %
S5Cell 0 ==== ppm
Bal 0.0 0.0 %
Static P ----mb
Diff P e b
Temp. -—==F
Flow ----m3/h
Power — KW

Next ID

Channel Adjusted Initial Previols Inits

CH. 80.8 80.8 0.0%
co 1,7 1.7 0.1%
0.17.5 17.5 20.6% 4
Bal 0.0 0.0 79.3%

Next ID Special Action

5o

You can use key 4 and key 6 to switch between the gases page and the pressure & flow
page. This feature is only available on analyzers running on firmware version 1.11 or later.

8.3 Answering site questions

Prior to taking the readings at a particular site, the site questions should be populated, this
is only necessary when using site questions, if not, please proceed with the reading as
normal. This is accessed via the ‘Special Action’ menu. The answers to these questions
are then stored and appended to each reading stored thereafter, until the site questions
are updated for another site. You will need LSGAM software to create site questions and if
you are using LSGAM, this data will be uploaded to LSGAM along with the reading data.

8.4 Answering ID questions

Prior to, or after, you have taken the reading, the ID questions should be populated, this is
only necessary when using ID questions, if not, please proceed with the reading as
normal. When you have uploaded IDs with ID questions assigned to them (LSGAM
software required), you will be prompted to answer these questions at the end of the
reading, this means that the answer only equates to that reading.
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8.5 Special action

This menu enables the operator to perform the additional following functions out of

sequence if so desired.

1) From the *‘Main Gas Read Screen’ select the soft-key ‘Special Action’ and the
following menu is displayed:

Special Action

u ‘e e

Sirmple Gas Site Questions ID Questions

 Emmieee ]

&5 Note: The list of special a

16:18 - 23/08/12

i

ction options displayed on the special action menu is

dependent upon device type and sequence.

The following actions may be available:

Action

Key 1 - Simple Gas

Key 2 - Site Questions

Key 3 - ID Questions

Key 4 - Flow

Key 5 - Enter Temperature

Key 6 - Start Logging

Function

This action enables the operator to take a quick gas
reading. The pump will start running automatically when
this key is selected. The operator can stop the pump by
pressing the pump key on the keypad at any time and
the reading can then be stored by selecting soft-key
‘Store’.

This action enables the operator to update site questions
prior to taking a reading.

This action enables the operator to update ID questions
specific to sample points prior to taking a reading.

This action enables the operator to measure internal flow
first when taking a reading. Connect the blue hose to the
sample point. The yellow hose can be vented a safe
distance from the sample point or re-circulated back into
the system. Select either soft-key ‘Zero Flow’,” Flow
Options’ or ‘Start’ to commence internal flow. Select
soft-key ‘Store’ to store and record the reading.

This action enables the operator to manually enter a
temperature reading if not using a temperature probe
prior to taking a gas measurement.

This action enables the operator to leave the analyzer
unattended to take samples at a predetermined time.
The reading interval and pump run times may be edited
prior to commencing the logging cycle.
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8.5.1 Configuration of the data logging option

“lo

1)

2)
3)

4)

5)

6)

7)

8)

Connect the gas inlet (white port) to the sample point. The yellow exhaust hose can
be vented a safe distance from the sample point; do NOT re-circulate back into the
system.

By selecting ‘Next ID’ the operator can select the ID which is being sampled at
present.

Once the ID has been chosen the analyzer will commence and complete its clean air
purge cycle.

To gain access to the data logging option the operator will be required to select the
‘Special Action’ key to obtain the special user options. The data logging option can
then be selected via ‘*Key 6’ to configure the logging parameters.

Once the operator has confirmed the logging parameters, select soft-key ‘Start
Logging’.

Once the logging function has been activated the analyzer will carry out a 30 second
warm-up (displayed below the temperature read out at the right of the main gas read
screen) and begin the first sample.

If for any reason during the logging cycle the inlet port becomes blocked, the
analyzer will sense this as a ‘Flow Fail’ and the pump will automatically retry until the
reading can be obtained. As such care must be taken when positioning the sample
tubing to ensure water/moisture ingress does not occur.

Select soft-key ‘Stop Logging’ to stop logging if required.

8.5.2 Profiling option

1) The ‘Logging Mode’ center soft-key toggles between ‘Logging Mode’ and ‘Profiling
Mode’ and pressing it will change the mode to the one the soft-key describes. For
example, when on the profiling page the key will display as ‘Logging Mode’ and
when on the logging page the key will display as ‘Profiling Mode’.

D02 14:30 - 15/01/13
Pump Run Time Logging Interval Duration
0 01m 00s 1
Seconds Minutes Readings

Start Logging Profiling Mode

2) To edit the parameter the operator will be required to select ‘Key 3’ to select the
number of reading required. Once the number of readings has been updated press
the return key to confirm parameter setting.

3) By selecting ‘Key 2’ the operator can edit the logging interval of their logging
preferences and then confirm the amendments by pressing the return key.

4) Once the logging parameters are confirmed, commence the logging by selecting
the ‘Start Logging’ key.

5) If for any reason during the logging cycle the inlet port becomes blocked, the
analyzer will sense this as a ‘Flow Fail” and the pump will automatically retry until
the reading can be obtained. As such care must be taken when positioning the
sample tubing to ensure water/moisture ingress does not occur.

6) Select soft-key ‘Stop Logging’ to stop logging if required.

Select the soft-key ‘Exit’ to exit this menu and return to the ‘Main Gas Read Screen’.

Page 43 of 102



GEM5000 Gas Analyzer

8.6 GEM analyzer in GA mode

The operator may toggle between GEM (a gas extraction monitor) and GA (a landfill gas
analyzer) mode of operation if required. From the ‘Special Action’ menu, select the middle
soft-key to toggle between GEM and GA Mode.

EEEE 13:32 - 06/01/12

T
e 0 1 Previous 0.1 . mb U
: T Pek 0.1 Temperature
O 17.1 " PreviiqLiﬁ gg I
Co 0 o Pravious i}
H:S 1 o Previous 2 H
) , .
Bal 59 .6 . Previous 99.7 g &

Next ID Special Action Start

2 Note: For operating instructions on how to use the GA5000 mode of operation,
please refer to the GA5000 gas analyzer operating manual.

8.7 The gas flow measurement screen
The GEM5000 gas analyzer enables gas and flow measurements to be recorded by using:

. A flow device i.e. a PITOT tube, Orifice plate, Accu-Flo or anemometer.

. A temperature probe.

The GEM5000 instrument has the extra functionality to measure the calculated calorific
value of the gas. The site engineer uses the information recorded by the analyzer to make
adjustments to the gas flow for specific boreholes. The initial and adjusted flow rates are
recorded.

Page 44 of 102



GEM5000 Gas Analyzer

8.8 How to use an anemometer (optional)

The GEM5000 gas analyzer has the facility to attach an anemometer device enabling the
site engineer to measure the flow of gas within an extraction system. The anemometer
can be set to display two values; m/s (meters per second) and m3/hr (metres cubed per
hour).

It is best practice to take the gas reading first before taking the flow reading with the
anemometer attached.

If using a ‘borehole ID’ the internal pipe diameter can be predetermined in the optional
LSGAM software. Once set, the site engineer cannot edit the pipe diameter setting.

If the site engineer is not using a borehole ID or the pipe diameter is not set in LSGAM the
operator will be prompted to enter a pipe diameter with a new ID on the analyzer. Select
soft-key ‘Next ID’ from the Main Gas Read screen, followed by soft-key ‘Add’ and add a
new borehole location.

In order to use the anemometer it is important to know the internal diameter (ID) of the
pipe if you want to calculate the flow in m3/hr (metres cubed per hour). This must be the
internal diameter not the outer diameter (OD) i.e. pipe outer diameter minus twice the
pipe wall thickness.
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For example:

Pipe OD

Wall Thickness

If you do not have any suitable monitoring points you will need to drill (tap of 34" BSP pipe
thread) a hole in the piping of between 25mm and 30mm in diameter to seat the conical
fitting on the anemometer (which is roughly between 20mm to 34mm). When not in use
the hole can be re-sealed with a 34” BSP male bung.

& Note: When the anemometer is not in use the conical fitting should be placed over
the probe to protect it.

The anemometer must fit centrally (the conical fitting must be set on the probe to half the
pipe ID before insertion). The arrow on the tip of the probe must point in the direction of
the gas flow.

25 Note: Use the thumb screw to help align the direction of the probe into the gas
stream.

Flow readings are most accurate when there is laminar flow (not turbulent). Turbulence
can be caused by a change in pipe direction or restriction. Ideally, upstream you want at
least 20 times the pipe ID along the length of the pipe without restriction or bend.
Downstream, you want at least five times the pipe ID along the length of the pipe i.e. for a
100mm ID you need 2000mm of clear pipe upstream, 500mm downstream.

Example to show anemometer fitting into the sample point:

Anemometer

Thumb Screw Conical Fitting

Pipe

Pipe Centre Line

- - Flow Direction

/

7
Direction of the arrow must be in the same direction as the flow
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Instructions for use:

1)

2)

3)

Attach the anemometer to ‘Connector C’ (refer to section 5.3 - Instrument
connection points).

Place the anemometer into the pipe (sample point) ready to take the reading.
To take a flow measurement when using an anemometer, follow the instructions

displayed on the analyzer. When the reading has stabilized press the ‘Enter’ key to
store the reading.

Anemometer cleaning instructions:

General handling tips:

Protect the probes against severe vibration.

Do not kink the connector cable (risk of cable breakage).

Never allow hard objects to contact rotating impellers.

Always carry out probe cleaning according to the cleaning instructions.

Never immerse probes in solvent.

Never blow probes through with compressed air.

Allow hot probes to cool slowly, never cool by plunging them in cold water etc.

Cleaning instructions:

Instrument and probe must be switched off or disconnected prior to cleaning.

Vane probes:

As the probes are highly sensitive measuring instruments, they must be cleaned with
great care.

Fibres or other foreign bodies can be carefully removed with fine tweezers. When
doing so, take care not to bend or otherwise damage the vanes or the spindle.

The adjustment of the bearing screws must never be changed. This can result in an
erroneous measurement.

Never allow hard objects to contact rotating impellers.

Cleaning agents that extract the plasticizer from the plastic are never to be used for
plastic probes (practically all solvents).

Cleaning the probes - best practice:

25 Note:  Use soapy water.

Cleaning example:

1)

2)

Carefully, swish the top part of the impeller back and forth in clean soapy water for
approximately 10 minutes. Then swish the top part of the impeller back and forth in
clean soapy water. If soapy water is used as a cleaning agent it is advisable to wash
out the soap solution thoroughly with distilled water.

After cleaning the probe, rub it dry with a clean, dry cloth.
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8.9How to use a pitot tube (optional)

The GEM5000 gas analyzer enables the site engineer to take gas measurements using a
pitot tube. The pitot tube is used for gas extraction systems and the pressure readings
are taken in mbar. Gas flow is calculated in the analyzer in m3/hr (metres cubed per
hour).

Example of a pitot tube

Fitting a pitot tube to the analyzer:

1)

2)

3)

4)

5)
6)

It is important to seat the pitot tube into the monitoring point with the tip facing into
the gas flow. The pitot tube should also be housed half way down the monitoring
pipe. (Please refer to the anemometer instructions, which detail how to calculate the
pipe diameter correctly).

Make sure that the sample tubing attached to the pitot tube fits correctly.

Attach the sample tube from the top connection of the pitot tube to the ‘blue port’
(the differential port) on the analyser making sure that the gas port connector secure
into place.

Attach the sample tube from the side of the pitot tube to the ‘white port’ (inlet
port/static pressure port) on the analyser making sure that the gas port connector
secures into place.

House the pitot gland correctly onto the monitoring point.

When taking a gas reading and flow measurement follow the instruction as displayed
on the front of the instrument.

&5 Note: Please refer to the following section for a diagram showing how to fit the
tubing to the pitot tube.
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8.10How to use an H,S filter (optional)
8.10.1 Cross gas effects on chemical cells

Measurements of CO are important in landfill management. The GEM5000 analyzer
incorporates an improved CO measurement.

Measurements of CO can be affected by two other gases that can be found in landfill gas
- hydrogen and hydrogen sulphide.

To reduce the effect of hydrogen, the GEM5000 analyzer uses a technique that is
hydrogen compensated. Hydrogen compensation is achievable up to a level of around
2000ppm. Above this level the CO reading will not be compensated for.

In order to assist the operator the GEM5000 instrument also indicates the level of
hydrogen present as low, medium or high. If a high hydrogen reading is present then the
CO reading may be affected.

The effect of hydrogen sulphide is eliminated by the use of a H,S filter.
CO measurement

The CO measurement is sensitive to hydrogen sulphide. The presence of hydrogen
sulphide can cause the CO reading to elevate (not to be the true value due to the
interfering gas). If the presence of hydrogen sulphide is suspected to be causing false CO
readings, then it is recommended that the external hydrogen sulphide filter is used while
obtaining the CO measurement.

The H,S filter only needs to be used when you are trying to remove of any possible cross
gas effects H,S might have on other gas channels. Do not use the filter on all boreholes.

When using the H,S filter you will need to increase the gas sample and clean air purge
run-time, as using an H,S filter decreases the response time of the analyzer.

£ Note: There is an internal H,S filter incorporated in the chemical cell that removes
the H,S; however this has a limited life span.

The electrochemical cells used to measure H,S and CO do suffer from cross-gas effects.
Such effects are not accurately specified. However, the following table may be useful as
a guide; it represents how many ppm would be read by a cell if 100 ppm of the
interfering gas were applied, with no other cross-contaminates being present in the

sample.
GEM5000
Interfering Gas
CO H,S SO, NO, H,

Chemical [CO 100 0/~300* 0 0 <1
Cell (H2 compensated

CoO 100 <4 /~300* 0 -20 to +5 <60

H2S <4 100 20 <-25 <0.2

*after internal filter depleted.

25 Note: Other gases could cause cross-gas effects. If you suspect a cross sensitivity
problem please contact Technical Support (800) 968-2026 or email
landtec support@gedenv.com
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8.10.2 Cross-gas effects on methane, carbon dioxide and oxygen
Methane is measured using dual beam infrared absorption. Analyzers are calibrated using
certified methane mixtures and will give correct readings provided there are no other
hydrocarbon gases present within the sample (e.g. ethane, propane, butane, etc.). If
there are other hydrocarbons present, the methane reading will be elevated (never
lower) than the actual methane concentration being monitored.

The extent to which the methane reading is affected depends upon the concentration of
the methane in the sample and the concentration of the other hydrocarbons. The effect
is totally non-linear and difficult to predict.

25 Note: The effect can be reduced by using an H,S filter as it can reduce higher
order hydrocarbons. When using the H,S filter you will need to increase the
gas sample and clean air purge run-time, as using an H,S filter increases the
response time of the analyzer.

Carbon dioxide is measured by infrared absorption at a wavelength specific to carbon
dioxide. Therefore, the carbon dioxide reading will not be affected by any other gases
usually found on landfill sites.

The oxygen sensor is a galvanic cell type and suffers virtually no influence from CO,, CO,
H,S, NO,, SO, or H,, unlike many other types of oxygen cell.

The infrared sensors will not be ‘poisoned’ by other hydrocarbons and will revert to
normal operation as soon as the gas sample has been ‘purged’.

H,S filter:

Instructions for use:

The following diagram shows how to modify the standard water trap and sample tubing
to fit the H,S filter.

Standard Water Trap and Sample Tubing

Cut the

Sample Water Sample

Tubing Trap Tubing
Gas Port | v Sample
Connector Point

Modified Water Trap and Sample Tubing with H,S Filter

| [—

Insert
H,S
Filter
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25 Note: When onsite the site engineer must have an unmodified water trap assembly
in addition to the modified water trap with a H,S filter in order to take
readings with and without a filter.

1)  Once the H,S filter is fitted follow the instructions as detailed on the front of the gas
analyser displayed when taking readings using a H,S filter.

&5 Note: This is only for analysers fitted with the CO compensated cell.

Fitting a pitot tube to a sample point when using an H,S filter:

Attach
Sample
Tube

Attachto Blue Port __eee==="

=

/~ AttachtoWhite Port Pitot Tube
[ ——=— ‘\
[ . | Monitoring Point ==

J

| =0 = y Pipe
| — s Centre

- -FlowDiecﬁo v
/

7
Direction of the Pitot tube tip must face into the gas flow

Filter

2) Make sure the water trap filter is fitted as close as possible to the pitot tube. This
will help protect and trap moisture before it reaches the H,S filter. Make sure that
the water trap filter is clean and dry.

3) Attach the sample tubing into the analyzer.
4) To take flow readings using a pitot tube, please follow the instructions displayed on
the front of the instrument. The user will be prompted to complete each step and

should follow the instructions on screen.

& Note: Itis important to fit the pitot tube central and parallel with the pipe.
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8.11 How to use a temperature probe (optional)

The temperature probe enables the site engineer to measure the temperature of the gas
within a sample point. The GEM5000 gas analyzer uses the temperature of the gas to give
more accurate flow measurement readings as part of the instrument calculation.

Instructions for use:

1) The temperature probe reading is taken along with the gas measurement reading.
2) The analyzer must be at the ‘Main Gas Read Screen’.

3) Attach the temperature probe to ‘connector B’ (refer to section 5.3 - Instrument
connections points).

4) Insert the temperature probe into the sample point (borehole) at the same time as
you attach the sample tube to the sample point (two sample points are required for
the borehole).

5) Follow the instructions on the front of the instrument when taking your gas and
measurement reading.

6) At the point in which the operator presses ‘Enter’ to store the gas reading the
temperature is recorded.

& Note: Temperature probe readings can be analysed further when downloaded
to LSGAM.
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8.12 How to identify a borehole using the GPS feature (optional)

An optional GPS feature is available for the GEM5000 gas analyzer. It enables the site
engineer to automatically locate borehole IDs using GPS satellite signal from predefined
borehole IDs uploaded from LSGAM. The GPS reading data is stored for each
measurement reading.

2 Note: Borehole IDs may be uploaded from LSGAM with or without location

information. If location details are not uploaded the location longitude and
latitude coordinates can be stored when the borehole is located and
downloaded to LSGAM with the reading measurements.

Screen navigation:

1)

2)

3)

4)

5)

Switch on the analyzer and wait for the self-test warm-up to complete and the
analyser will display the ‘Main Gas Read Screen’.

In order to use the navigation function if configured, you must switch ‘Navigation -
On’ on the analyzer. Select the ‘Menu’ key followed by ‘Key 5’ to toggle navigation to
on. Select the ‘Menu’ key to exit and return to the ‘Main Gas Read Screen’.

Select the soft-key ‘Next ID’, then select a borehole ID from the list displayed and
press the ‘Enter ‘key to continue.

A Warning Before entering the GPS Navigation Screen for the first
time the following health and safety message will be
displayed.

“Please be aware of the terrain when using this screen.
You are responsible for your own safety whilst walking on-
site!”

After reading the user warning message, select the soft-key ‘Dismiss’. Use the
tracking display to locate the borehole

&5 Note: There is often a wait time frame of between 30 seconds to two minutes
while getting a satellite signal. Be aware that heavy rain, trees
overhead etc. will give a bad fix.

Once the operator selects a borehole ID the ‘GPS Navigation’ screen is displayed.

Navigation 11:14 - 09/01/12

500 m
som [

§ anewoos 12 m

'\/' ANAINSS2 23 m

'\/' ANAIN212 55 m

'\/' ANAINBEE 101 m
L]

Options Continue
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6) If required, select soft-key ‘Options’ to go to the *Navigation Options’ menu and the
following screen is displayed:

Navigation Options 10:45 - 23/11/11

—1 f@L i

MWeters Manual Scaling Information

Navigation options

Key 1 Key 1 to toggle between *‘Meters’, ‘Feet’ or ‘Yards' to
define the unit of measurement.

Key 2 Key 2 to toggle between *‘Manual Scaling’ and ‘Automatic
Scaling’ to locate a sample point using a satellite signal.

Key 3 Key 3 to display sample point information:
Bearing: Direction.
UTC time: ‘Universal Time Code’ received from the satellite and
displays GMT.
Latitude: Latitude displays as degrees, minutes, seconds and

decimal seconds. The equator is 0.

Longitude: E (East) or W (West) displays the longitude as degrees,
minutes, seconds and decimal seconds. The Greenwich
meridian defines the zero point.

Altitude: Altitude displays in meters, feet or yards.

Satellite: This is the number of satellites that the system can
select. Four satellites will give reasonable position
accuracy; eight or more satellites will increase accuracy.

Horizontal: Estimate of horizontal error on the indicated position.
The location is accurate to horizontal error 1.6m.

Vertical: Estimate of vertical error on the indicated position.

HDOP: *Horizontal Dilution of Precision’ which measures the
accuracy of the indicated position.

Page 54 of 102



GEM5000 Gas Analyzer

Changing the selected ID

It is possible to change the currently selected ID (identified by green icon ¥ ) by pressing the
2 and 8 and keys to move the cursor up and down the list of visible Ids. To change the
selection press Enter. Notice that the selected ID moves to the top of the list and its icon
turns green.

Changing the scale

You can change the display’s scale by using the 4 and 6 keys to zoom in and out.

GPS signal strength:

This icon shows the signal strength the analyzer’s GPS module is able
to provide. Full, okay and fair strength respectively.

GPS failure - the GPS was unable to get a line of sight lock on enough
satellites. Or, it may be that it hasn’t had time to get a lock.

7) Select soft-key ‘Continue’” and the operator is returned to the ‘Main Gas Read Screen’.
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8.13 Taking gas and flow measurement

L7l @ Select Technician Select SElEEier Ak

START Set up GAM & Instrument ID if required or | soft-key M Borehole !d andy Air Purge
UPLOAD to warm up oL . , | press the ‘Enter Instrument screen |

soft-key ‘Skip Next ID :

analyser key |

If required select soft- Wait then If configured - Wait for Disconnect all tubing

Select key ‘Special Action’ to | | Main Gas Read select | operator may locate Pump | and allow analyser to
soft-key | update site & ID | ! Screen al soft-key sample point using torun purge with fresh air.
‘Exit’ question (ii) ‘Continue’ GPS (i) Select soft-key ‘Next’

Taking a gas measurement reading
Connect the clear sample tube to
the sample point. The yellow . o
Main Gas Read Select Gas Measurement exhaust tube should be vented a Select et forl Ui (et
I—soft-key — . — readings to
Screen p § screen safe distance from the user or soft-key—p -~
Start . ) stabilise
re-circulated back into the ‘Next’
system.
Select

Input the temperature
on the Main Gas NO Select soft-key

Read Screenand | ‘Temperature’

soft-key ‘Next’
v

Are you
using a

Are you Initial Gas

i S ress the ‘Enter’ ke <+
n(l;rSnIg%:?er? & Y temperature Readings Fixed
S probe?
YES NO i YES ’
Atg?:szg‘einmthheéer 7777777777777777777777777 Insert temperature Attach
e e Zero Transducers | probe into the |« temperature
screen i sample point probe
,,,,,,,,,,,, ——
Taking a flow readin Select - -
g 9 soft-key Connect the clear tubing to the static pressure Disconnect all tubing fromthe
‘Next sample point. The blue tubing should be sample points and wait for
BT i G55 connected to the differential pressure sample ~ Select readings f° Sta,b'"se' Select
o reea e e o point. The yellow exhaust tube must be vented to soft-key |  soft-key ‘Next' to continue
in the Main Gas Read atmosphere, a safe distance from the user. ‘Next’ if readings return to zero,
S DO NOT re-circulate back into the system. otherwise to remove an offset
G perform a zero
Select Select
soft-key soft-key
‘Next’ ‘Next
. S L
Wait for initial Select Select Attach temperature Wait for adjusted
readings to stabilise FSoft—key» Initial Flow | Soft-key | probe or key in > readings to stabilise | gglect N Adjusted Flow
onthe Main Gas Read | .\ ,” | Readings Fixed | .\ " temperature manually on the Main Gas | goft-key | Readings Fixed
Screen and press ‘Enter’ Read Screen ‘Next’
Taking a system pressure reading
Disconnect all Select soft-key
tubing from the ‘System Pressure’
Connect the clear sample tube to sam{)lfe pom:js' and\ oy )
Pressure Readings Select the sample point. The yellow t:)vz;alglrisrzaslglgit i
Fixed [« softkey | exhaust hose should be vented a | Select o e Nt System Pressure |
Next safe distance from the sample soft-key 0 readinys roturn | Screen (iii) !
I point or re-circulated back into Next to zero gtherwise
Select i SysEm: to remove an
s‘oft—ke’y offset perform a
Store Zero

KEY:

(i) If GPS configured the first reading
will display a warning message. Select
soft-key ‘Dismiss’ to continue.

(i) Special action — if required change
the analyser into GA mode of

YES operation.

(iii) System pressure reading only
available if set up on GAM.

NOTE: To restart a reading select soft-
key ‘Special Action’ followed by key 1
‘Restart Process’.

Readings stored Select

successfully soft-key
‘Dismiss’

Take another
reading?

If using GAM
—P Download
readings to GAM

GO TO select or
add borehole ID

m
Z «
O
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9.0 Calibration
9.1 Calibration Introduction

The GEM5000 gas analyzer is carefully calibrated at manufacture and when returned for
service. However, it is sometimes desirable to be able to carry out a calibration process
between services.

This section outlines the correct procedures to enable the site engineer to field calibrate
the gas analyzer.

25 Note: This does not replace the factory service and calibration. If this calibration is
completed incorrectly it may decrease the accuracy of the gas analyzer.

CH4, CO, and O, can be measured by GEM5000 gas analyzer as standard; these channels
can be user calibrated. The analyzers have other gas channel options that are specified at
manufacture; these too can be calibrated. This section will describe in detail how to
calibrate the three standard gas channels plus the CO channel.

The GEM5000 instrument can have a H, compensated CO channel. This option requires
that H, is used in the calibration process and is also set out within this section.

For the other gas channel options contact QED for advice.
Two important terms that are used within this section are ‘Zero’ and ‘Span’.

Zero: The point at which the gas analyzer is calibrated when there is none of the target
gases present.

Span: The point at which the gas analyzer is calibrated when a known quantity of the
target gas is present.

9.2 Frequency of calibration - best practice

The GEM5000 gas analyzers can be checked against a known concentration of gas, to give
confidence that the analyzer is operating as expected at the time and conditions in which it
is being used.

It is recommended that the instrument is regularly serviced and calibrated by QED in
accordance with the due date on the instrument.

When defining the frequency of user calibration, the following are factors to be considered:

The frequency of use of the analyzer. (daily?/monthly?)

The level of confidence and accuracy required for readings to be taken.
Historical user calibration data.

Site specific requirements or conditions.

Historical understanding of expected readings on site.

Zeroing of the gas analyzer should be undertaken at the start of each day’s monitoring.

Use historical data to drive your frequency of calibration.
If there is no historical data a good starting point for a daily monitoring round is
performing a calibration once every week or every other week.

The results of the calibrations will need to be recorded to monitor over time whether the
frequency of calibration needs to be increased or decreased relative to the confidence
required.
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The confidence required will be driven by the site specific / user requirements.

When undertaking the monitoring with an understanding of the history of the gas levels of
that site, a calibration check could be triggered if the readings measured are different to
what is expected.

& Note: For assistance please contact Technical Support at (800) 968-2026 or email
landtec support@gedenv.com

9.3 Calibration gases

User calibration of a gas analyzer will greatly improve the data accuracy in the range of
the calibration gases used. This may cause less accurate readings of concentrations
outside this calibrated range. Users should select the correct calibration gas for the
expected gas levels on their particular application.

To improve calibration at lower levels requires the use of gas mixtures 1 and 2.
To improve higher levels use gas mixture 3.

For standard CO only 100ppm CO gas is needed.

For CO (H, compensated) both CO 100ppm and H, 1000ppm gases are needed.

The following table indicates the different gas mixture canisters used for calibration:

Calibration gas CH, CO, 0,
Mixture 1 5% 5% 6%
Mixture 2 5% 10% 0%
Mixture 3 60% 40% 0%

Calibration targets for gas cells are dependent on the gas/range and type of cell fitted.
Contact Technical Support for assistance.

These are for general use but other gas concentrations can be used.
= Note: The above gases and most other gas concentrations can be supplied by QED.

For further information please contact Sales at (800) 624-2026 or email
info@gedenv.com

A Warning Calibration gases can be dangerous.

For each gas used the appropriate material safety data sheet
must be read and understood before proceeding.

9.4 Calibration set-up

A Warning Do NOT attach the gas supply to the gas analyzer before
putting the analyzer into the ‘Gas Check’ screen. Select
‘Check Spans’ from the ‘Operation Settings’ menu.

The regulator supplied with the calibration kit has been configured to deliver a fixed flow.
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As the regulator’s flow is factory set, it only requires a few turns to open, no adjustment is
necessary.

A\ warning Exhaust port

When the gas analyzer is being calibrated, there are two
possible exits for the gas, via the usual manner out of the
exhaust (yellow) port of the analyzer or in cases of over-
pressurisation the 1/16" port on the red pressure relief valve
located on the regulator.

It is recommended that both ports have exhaust tubing
attached.

The exhaust tubing must emerge in a well-ventilated area.
Ensure there are no leaks in the tubing and connections.

The calibration of the gas analyzer should be carried out in a
safe area with all necessary precautions taken when using
potentially dangerous, explosive or toxic gases.

= Note: There is also potential for gas to expel from the internal flow (blue) port of the
gas analyzer (applies to the GA5000 only).

9.5 Calibration equipment
The diagram below displays the regulator and tubing equipment for user calibration:

e Certified calibration gas, available in either 29 liter, 34 liter or 58 liter gas canisters
are supplied with the Landtec calibration kit. Please refer to the Landtec website
www.landtecna.com for further information.

e The regulator supplied with the calibration kit is pre-set for flow and pressure rates
that are factory set.

e If you are using a non Landtec supplied regulator, please ensure that it does not
supply any greater than 200 mbar pressure.

Page 59 of 102


http://www.landtecna.com/

GEM5000 Gas Analyzer

9.6 Gas analyzer

For the GEM5000 gas analyzer the calibration options can be found by selecting the ‘Menu’
key followed by soft-key ‘Operation Settings’. Select ‘Key 2 — Gas Check’ then follow the
instructions on the analyzer screen by selecting ‘Key 2 - Gas Check’.

13:49 - 03/10/12

G U

Restive 1o factory History -

9.7 Calibration processes — best practice

The following process diagrams outline the calibration steps.

13:51 - 03/10/12

R 00s mixture detal

Pure N2 Mix Fresh Ar
Micture 1 CHa(w) (00
CO; (w)
Moure 2 02(%) :209
Mucture 3 Description:

Open Ar (Pummped)

e Ensure that you are regulating calibration gas down to below 200 mbar pressure, if
you're not using a Landtec regulator. The use of a pressure relief valve is also highly
recommended.

e When calibrating, it is recommended to use a calibration mixture close to the levels
you are trying to measure, i.e. if you are trying to measure gas migration on a closed
landfill, we'd recommend calibrating with CH4 5%/CO2 5%.

e In regards to frequency, we would recommend that you perform a fresh air calibration
before each monitoring session, and a span calibration typical every 4 - 6 weeks.
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9.7.1

START

Switch on the
instrument and
complete the
instrument warm up.

| Screen select the

Gas Check in fresh air

Main Gas Read Select key 2

‘Gas Check’

Y

‘Menu’ key

Select key 1

A

‘Gas check’

Let the pump run for 90 seconds
and select soft key ‘check’

Select ‘Fresh Air’ by using

the enter key

Disconnect all
tubing

Message will display
‘Please wait for timer
to reach zero’

A

When complete a
message will
display ‘Check
complete’

Was the

oy

Read status field
on the right hand
side of the screen

Retry
Calibrate
Record

calibration
uccessful?

Unsuccessful

Please see the section
9.11 — Calibration
troubleshooting

Successful

Result saved

|
Select
soft-key
‘Exit’

END

Record———————————————p| been completed but

This feature records
that a gas check has

does not calibrate
the analyser

Select
soft-key
‘Exit’

A

Page 61 of 102



GEM5000 Gas Analyzer

9.7.2

Calibration — mixtures 1, 2, & 3

Switch on the Main Gas Read
START instrumentand | | goreen select the Select key 2
complete the . ] ‘Gas check’
. Menu’ key
instrument warm up.
ComsE iz i Press Select correct gas mixture:
regulator to the ‘Enter’ e Select key 1
white port on the | to confirm g |2 ‘t’rsl CIEl: .Utser N “Gas check”
Anan e Gas mixture selectable gas mixture
v A .
Flow certified gas e f°r. .the rea(lilngs Select Message will When complete a
. ) to stabilise. Wait for ft-k . h .
mixture using the sort-key display ‘Please message will
> theanalyserto | ———check’ ! . > . :
gas regulator wait for timer to display ‘Check
. check spans for , ;
supplied . reach zero complete
approx. 1 minute.
Read status field
in the right hand
corner of the
screen
This feature records
Retry that a gas check has
Calibrate Calibrate Record————p»| been completed but
Record does not calibrate the
analyser
Was the
calibration
successful?
Successful
Unsuccessful Read status field
in the right hand
corner of the
screen Select
soft-key
‘Exit’
I
Select
soft-key
Please see section ‘Exit
9.11 — Calibration
troubleshooting
END <
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9.8 Restore to factory settings

Gas Check 13:49 - 03/10/12
Gas Check Restire to facb:f-g History

~

This option will reset the gas analyzer to all of its factory programmed calibration settings
and will clear ALL the user defined calibration points. It will not affect or remove ID’s or
readings from the analyzer.

1) Select ‘Key 2 - Restore to factory’ followed by the soft-key ‘Confirm’ or *Cancel’.

2) A validation message is displayed ‘Reset user calibration?’ Press the soft-key ‘Confirm’
to continue with the factory settings or soft-key ‘Cancel’ to cancel the operation and
return to the Gas Check menu.

9.9 Calibration history

The GEM5000 gas analyzer logs user calibrations in ‘History’ application. This can be used
as an aid to ensuring that gas measurements are valid and accurate. Both good and failed
calibration results are recorded for each channel calibrated.

1) Select ‘Key 3 - History’.

2) The operator may view the calibration data stored. Use the soft-key ‘Filter’ to add a
sort filter to the history enquiry.

9.10 Calibration summary
The GEM5000 gas analyzer has the facility to log the history of user calibrations.

1) Select ‘Key 4 - Summary’.
2) The operator may view the calibration data history stored by ID, technician,

timestamp, type and calibration result. Use the soft-key ‘Exit’ to exit and return to the
‘Gas Check’ menu.
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10.0 The LANDTEC System Gas Analyzer Manager (LSGAM) Software

LSGAM software is used to communicate with the GEM5000 and GEM2xxx family of
instruments. This allows a simple upgrade of information from older GEM2xxx instruments to
the GEM5000 instruments.

Configuration Options

The GEM5000 instruments and LANDTEC System Gas Analyzer Manager (LSGAM) software

can be utilized in a number of ways:

e Configured for operation with the LANDTEC System online service

e Used offline as a local application storing information on the desktop/laptop computer

e Use of the GEM5000 out of the box without software; (this does not allow the user to
generate flow rate values, select comments or select IDs with the instrument. This also
prevents downloading of readings to the computer.)

Note: Certain functions that are new to the GEM5000 and are controlled by LSGAM may not be compatible
with the GEM2xxx instruments. In such cases, the most compatible configuration will be used. For
example: the GEM5000 supports switching of modes based upon ID setup but the GEM2xxx does not. As
such, ID’s with “NO Flow (GA Mode)” are sent to the instrument as “User Input”. Likewise, the ACCU-FLO
1.0V wellhead was introduced after the GEM2xxx was released and the GEM2xxx does not have support
for this particular flow device but the GEM5000 does. ID’s containing an ACCU-FLO 1.0V flow device will
be sent to the GEM2xxx instrument as “User Input”.

If using a mix of GEM2xxx and GEM5000 instruments, it is recommended to do all LSGAM
related setup work with the GEM5000 instrument in order to take advantage of the new
features.

10.1 LANDTEC System Online Users

The procedures included in this section are intended for those who connect to the LANDTEC
System online service. The LANDTEC System is an online collaboration tool to Collect,
Validate, Analyze, and Communicate information based on field data obtained using LANDTEC
instrumentation. LANDTEC offers a variety of On-Line service subscription levels for
LANDTEC System software.

If you are a currently registered user on the LANDTEC System, please log in at
http://www.landtecsystem.com/. If you are not currently using the LANDTEC System, you
may register by contacting LANDTEC in the US: (800) 968-2026.

Online reference for using LANDTEC System Gas Analyzer Manager (LSGAM) with the
LANDTEC System can be found under the About - Help & Support menu within the LANDTEC
System.

LANJTELSYSTEM LANITELSYSTEM LANITELSYSTEM LANJTELSYSTEM LANJTELSYSTEM
LFG Pro AEMS Service+ BioPro

If you do not have login information please contact LANDTEC System Technical Support at
(800)968-2026. Alternatively, you may contact your local LANDTEC office for information on
connecting to the LANDTEC System online service.

10.2 Offline Users

The procedures included in the section describe use of the LANDTEC System Gas Analyzer
Manager (LSGAM) Software while NOT connected to the LANDTEC System online service.
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10.3 Installation with CD or Memory Stick

System Requirements
e Windows XP, Vista, 7, 8
Pentium 750MHz or faster
128MB RAM
200MB Hard Drive Space Available
CD-ROM Drive
Available USB port or bluetooth connection

NOTE: The computer may need administrative privileges to install the program.
Program may run on other versions of Windows but LANDTEC has not tested the program on
older versions of windows or with lesser processor and memory requirements.

As part of LANDTEC's continual improvement process, LANDTEC has consolidated its product
information and instrument communications software into one menu structure. On your
memory stick or CD you will find technical information, instrument communication software,
USB cable drivers, videos and instrument manuals.

To install the USB Cable Drivers and LSGAM (instrument communication software) from this
media format, you will need to place your CD or memory stick into your computer. If you
have a CD it should automatically start. If you have a memory stick, you may have to
browse to it in your computer and then click on the ClickHereToStart.htm icon. If you
don’t have a CD or memory stick, simply call LANDTEC's technical support for internet links
required to install the software.

Once the media opens, you should see the GEM5000 and GEM2000 instruments on the
homepage.

Mo LanenEGos - Eevirsamental Compliance + | Anascsbic Digestec Gos + | Video Sevies | Cataleg | Mews

LANDTEC Products and Services

Click on the GEM5000 instrument to open the LSGAM Software Setup.

P e ———
Mome | Landth Gas - | Emironmental Compbunce - | Anaecubc Digestes Gas - | Video Sovies | Cotuiog | wems |

LSGAM Software (GEM5000)

A
= LANITELC

LANDTEC System
Gas Analyzer Manager

From the setup screen you will see four buttons directly related to the GEM5000:
e Stepl Communications Driver
e Step2 Install LSGAM Software
e 5000 Manual
e Instructional Videos
Note: Technically the communications drivers differ between the GEM2000 and GEM5000
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instruments, however, the driver package included with the 5000 instruments shipping
after Nov 1, 2012 include drivers for both the GEM5000 and GEM-2000 instruments. The
LSGAM software for the GEM5000 is backwards compatible for the GEM2000 instruments.

The LSGAM software will automatically update if an internet connection is available when
the software starts. This software has been tested with Windows XP and Windows 7.

Should you have any difficulties, please don’t hesitate to contact us. Our Software
support group can be reached at (800) 968-2026 or landtec support@gedenv.com

The instrument communicates to the computer by means of a USB cable or by bluetooth.
The USB cable requires drivers to be installed prior to use on the computer. From the CD
(or USB memory stick) choose the first option titled “Step 1”. A Bluetooth connection
requires the instrument to be paired to the computer. Refer to the section “Configuring
Communications” for more details.

The Java programming is an import part of this software and will be loaded with the
installation. If you have internet access, it is recommended to update your java to the
latest version by going to http://www.java.com/en then clicking the button for the Free
Java download. Once at the Java downloads you’ll see links to download the latest
version of Java for your computer.

The Java icon, shown below, will be in the task tray at the bottom of your computer
screen where your time is shown. There will also be a GAM log icon, shown below, that
will be created on your desk top during installation.

2

1[N

L= =

IE

Q)
<

a %

10.4 Start Up

Once the USB cable drivers are installed and you've checked for the latest Java Runtime from
the www.java.com/en website, click on "Step 2 — Install LSGAM”. LSGAM will install placing
an Icon on your desktop and a new Start Menu Group named LANDTEC.

Starting LSGAM can be easily done by doing one of the following:

Double-Click on the Desktop icon. OR - go to;

Start > All Programs - LANDTEC - LANDTEC System Gas Analyzer Manager

LANDTEC
W Landtec 5K Updater
¥ LANDTEC System Gas Analyzer Man ~

ANDTEC System G lyzer Manager
‘ WIECS :
Back ation related to the GEM-based gas analyzer

a5 Analyze
ws management of inforn
| hand held instruments,

| r {1 T r‘. o

The software will start.
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# LANDTEC System Gas Analyzer Mai
|| Broject Readings View Archive Route
I LANDTEC System Login nstrument
: User Id: ( No IDs Found in Instrument \ Serial Number; G500038
| 50f5 g Version: G5V1.02
Operating Mode: GEM
I Password: Units: Imperial
GEM™5000 Instrument Date: Feb 23, 2012 8:32:57 PM
Service Due Date: Jan 1, 2011 12:32:17PM
Number of Ids: 0
Number of Readings: 0
LogIn Avaiable Memory:  IFCTE NN

SetteryLeve: RS

| Project Setup | Reagings | Instrument Configuration | Links|

Project Instrument
" -
\./ [ Current Instrument Contents -
Device Id Flow Device
01Ds [ Clear Instrument Memory || Clear Id List
No Project Version:5.0.0 , Port:COM2

10.5 Navigation

The LANDTEC System Gas Analyzer Manager User Interface allows for easy access and
navigation to various utilities to use the LANDTEC portable instrument on a day to day basis.
The following is a general description of the user interface.

LANDTEC System Login

When LSGAM is used with the LANDTEC System online service, the username and password
will be entered in the screen below, if you are using LSGAM as a desktop application the User
Id and Password fields do not need to be filled in.

~ LANDTEC System Login
ser Id:

Passwird:

The Progress section indicates the status of the current process. For example, when starting
up LSGAM, this will show you the activity of the software.

The Instrument section displays whether or not an instrument is connected. This also
downloads the IDs, readings, and comments. If an instrument is found the following details
are shown about the instrument:
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R =

Instrument

Serial Number: G500038 ||
Version: G5V1.02
Operating Mode: GEM
‘ Units: Imperial
GEM™5000 Instrument Date: Feb 23, 2012 8:32:57 PM

Service Due Date:

Jan 1, 2011 12:32:17PM

Number of Ids: 0
Number of Readings: 0
Available Memory:
Battery Level:

10.6 Connecting to the Instrument

' !

Connect the GEM5000 to your computer with either the USB cable or a Bluetooth
connection. In the event you instrument has difficulty connecting, refer to
Appendix—Configuring Communication Connections for more information setting up
and testing USB Serial communications and Bluetooth Serial communications.

The Instrument must be powered ON and in the Gas Reading screen

Launch the LSGAM software by clicking on the icon on your desktop

This is the first screen you will see when starting the program.

Java6...
ava @Sun

Once the software is installed on your computer with an internet connection this
instrument communications program has Auto application updates. This enables you to
always have the most current version of the instrument communications LSGAM.

Java- 7..

oRacLE

or

If an update to LSGAM is available, you will be prompted to install the update.
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Downloading application.

Name: LAMDTEC System Gas Analyzer Manager

Publisher: Landtec North America

- B

Click on OK this will return you to the desktop and you will then need to click on the
LSGAM shortcut again.

The GEM5000 must be connected to computer and turned ON. It must also be in the Gas
Reading screen. The LSGAM software will automatically download any information in the
instrument including readings, comments and IDs.

Note: Connection of instrument to computer should not be performed in a
hazardous area.

A new instrument containing no information will display only the instrument information:
Serial Number, Version, Operating Mode, Instrument Date, Service Due Date, Number of IDs,
Number of Readings, Available Memory, and Battery Level.

Project Readings View Archive Route

LANDTEC System Login Instrument
User Id: ( No IDs Found in Instrument x {g } Serial Number: G500038

SofS Version: G5 V1.02

Password: \ / - Units: Imperial
GEM™S000 Instrument Date: Feb 23, 2012 8:32:57 PM
Service Due Date: Jan 1, 2011 12:32:17PM

Number of Ids: 0
Number of Readings: 0
Login Avaiable Memory:

Battery Leve!: NES"

10.7 Create a Project/Select a Project

Projects are a collection of Device IDs and their associated reading history. A project can be
created using LSGAM to contain a group of sequenced IDs and chronological history of
instrument readings.

To create a Project, click on the Project menu and select New Project.

A LANDTEC System Gas A
I[[Project] Reay

Instrument

No IDs Found in Instrument =) Serial Number: G500038
SofS ‘ Version: G5V1.02
J Operating Mode: GEM

Delete Current Project

(

Add Id Ctrl+NumPad +
GEM™5S000 Instrument Date: Feb 23, 2012 8:32:57 PM
Import Ids.. Service Due Date: Jan 1, 2011 12:32:17PM
Number of Ids: 0
Comments... Ctri+C Number of Readings: 0
Site Questions.. Ctrl+Q Avaiable Memory:
Exit Battery Level: | INEER
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Upon selecting New Project... you will be prompted to enter a Project Name and select from
one of three options.

l( /I Please enter a name for your new project

‘@ Create a new empty project
Create a new project with comments and site questions from current project

Create a new project from the data in my instrument

Units of measurement

@ US Units {Imperial) Metric Units

Create a New Empty Project
This option creates a blank project where you configure all IDs and Comments. Alternately
ID’s can be loaded from a file using the DataField CS version 3.4 ID file format.

Create a New Project with comments and site questions from a Current Project
Selecting this option allows the user to create a new project that will have the same
Comments and Site Questions as an existing project.

Create a New Project from the data in a GEM instrument
This option will create a New Project and automatically associate the IDs, Comments, and
Site Questions that exist in the connected portable instrument.

10.7.1 ID Set Up

An ID represents a physical sampling point in the field. An ID can be allocated to field
components such as extraction wellheads, gas transmission lines, or passive monitoring
probes. LSGAM allows users to configure an ID for each sampling point in order to obtain
accurate readings with LANDTEC portable instrumentation

IDs are created, modified, and removed from the Project Setup tab in the software.
10.7.2 Creating Comments

Comments should be setup prior to creating new IDs. The user can define Comments that
can be associated with a reading in the portable instrument.

If you selected Create a New Project, when creating your project, you will need to click on the
Create Comments button. Comments can be entered in this setup screen or loaded from a
text file and will be displayed in the user interface. Comments can be 64 characters in
length. “"Notepad” or another text editor can be used to create a file containing one comment
per line up to 64 comments in total.

Note: It is extremely important to NOT include any punctuation other than dashes or
underscores when setting up a comments file in notepad. Commas and Quotation marks are
used by programs for determining where data begins and ends. Using characters other than
underscores and dashes and cause unpredictable results within the data when downloaded
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Comment
Valve Open Fully | -

Valve Partially Open B

[ Done H Cancel H Load from File ]

Typical Comments Might Include |

Valve Fully Open

Valve Partially Open

Valve Closed

Air Leak in Wellhead

Water Blockage in Header
Surging at well

Sample Port Needs Replacement
More Vacuum Needed

5 Day Recheck

10.7.3 Creating ID’s
There are several ways to input IDs to the Project. The following describes each process:
Creating new IDs with LSGAM

To create a new ID using the LANDTEC System Gas Analyzer Manager, Right Click on the left
ID pane beneath your active project and select the Add New ID option.

The Add New ID form will be displayed. From the ID Information tab of this form, entry of
the following is available:

S . ==

Id Information | 1d Questions

Device Id: |ALFGW001 )
Device Type: [Wel ] Note: LAT & LONG _W|II only be
Flow Device: :Acm-FIOZV(SystemPressure} av?_llable on GEMs with the NAV
option

Internal Pipe Diameter: in
Orifice Diameter: in

Purnp Run Time: 120 | Seconds

LAT: 34.056339

LOMNG: -117.306197

Device Information:

ACME Gas Production Well
001

Cancel
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ID INFORMATION

Device ID: Must be eight (8) alphanumeric character spaces. (For example, ALFGW001)
Device Type:

e Well: An active gas extraction well connected to a piping network which may require a
flow rate reading.

Sample Port: A sample point along a gas transmission line that may require a flow rate
Probe: A passive gas migration monitoring probe that does not require a flow rate

The GEM5000 calculates flow rate values specific to each device type (listed above). The
available flow devices programmed in GEM mode are listed below

Flow Devices:

Temperature Port

Static Pressure Port

System Pressure Port

HEESERRNEY R
7,
2,

Impact Pressure Port

N
\\
0\
HHEHHTTW

~A
e

—H
L

Figure 1 - ACCU-FLO Vertical Wellhead

Temperature Port

Impact Pressure Port

Static Pressure Port

System Pressure Port
Figure 2 - ACCU-FLO Horizontal Wellhead
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) (SECTION ENLARGED
{ TO SHOW DETAIL)

Impact/TotaI Pressure Port - IMPACT PRESSURE b PITO TUBE
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Figure 3 - Pitot Tube
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Figure 4 - Orifice Plate (WellSide) Orifice Plate
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Flow Device Name Programmed in GEM | Orientation Size Flow Range | System
Inches SCFM Pressure

No Flow (GA Mode) *

ACCU-FLO 1.0V Vertical 1.0 1-25+
ACCU-FLO 1.5V Vertical 1.5 1-50+
ACCU-FLO 1.5H Horizontal 1.5 1-50+
ACCU-FLO 2V Vertical 2.0 5-125+
ACCU-FLO 2H Horizontal 2.0 5-125+
ACCU-FLO 3V Vertical 3.0 35-300+
ACCU-FLO 3H Horizontal 3.0 35-300+

Orifice Plate

Pitot Tube

User Input

Orifice Plate WellSide

ACCU-FLO 1.0V Vertical 1.0 v
ACCU-FLO-1.5V (System Pressure) Vertical 1.5 1-50+ v
ACCU-FLO-1.5H (System Pressure) Horizontal 1.5 1-50+ v
ACCU-FLO-2V (System Pressure) Vertical 2.0 5-125+ v
ACCU-FLO-2H (System Pressure) Horizontal 2.0 5-125+ v
ACCU-FLO-3V (System Pressure) Vertical 3.0 35-300+ v
ACCU-FLO-3H (System Pressure) Horizontal 3.0 35-300+ v
Orifice Plate-System Side (System Pressure) v
Pitot Tube (System Pressure) v
User Input (System Pressure) v
Orifice Plate WellSide (System Pressure) v

e *Note: Use of the No Flow type of device on a Probe will allow the GEM5000
instrument to automatically switch to the GA workflow when the ID is selected. The
user can always use special actions from the menu to switch workflows between GEM
and GA.

Pipe Diameter: The pipe inside diameter (ID) is required for Orifice Plate and Pitot Tube
type flow devices.

Orifice Diameter: The field for orifice bore diameter is available for all Orifice Plate flow
devices.

Note: For the instrument to calculate a flow the ratio of orifice size to pipe diameter must be
between 0.25 and 0.75.

Pump Run Time: Indicates the duration the instrument’s pump will run while sampling for
the selected ID.

Device Information: Allows the user to enter general information for the device. This will
display on the screen of the instrument if the user chooses the ® View ID Details option from
the ID selection screen on the instrument.

ID QUESTIONS

There are 5 Question Types that can be selected:

¢ None - No question will be prompted to the user

e Alphanumeric - An alphanumeric answer can be entered when taking a reading

e Numeric - A numeric only answer can be entered when taking a reading

e Multiple Comment selection - Up to 8 comments that may be appropriate for this
device ID can be selected in the ID setup. Then one or all of the comments can be
selected when taking a reading.

e Single comment selection - Up to 8 comments that may be appropriate for this device
ID can be selected in the ID Setup but only one comment can be selected when taking a
reading. Comments related to valve position are often used with a Single Comment
Selection because the valve can only be in one position.

Page 74 of 102



GEM5000 Gas Analyzer

d 1d Questions

Question1 | Question2 | Question3|

Id Information | 1d Questions

| [1d informaton| 14 Questions |

Queston! | Questiona | Questions Question1| Question? | Question3|

Question Type: ¥ultiole commentsslection

Selected Comment

Question Type: | Numenc : - Question Type: | Numeric -
valve Open Fully
‘Question: Question:
Valve Partially Open lalphanumeric
INumeric

IMultiple comment selection
[single comment selection

Answer Format:

Answer Format: | +(- v:
Characters remaining: 50

Characters remaining: 50

T ) (o ]

10.7.4 Importing Data Field CS ID’s

If you have existing ID files from DataField CS v3.4.x, these files can be imported by LSGAM.
To begin this operation select the Import IDs... option from the Project menu.

Mew Project... Ctrl+M
Save Current Project  Ctrl+5
Delete Current Project

Import Ids...

Site Questions...
Exit

Ctrl+Q

Select an ID file generated by DataField CS v3.4.x.

(rom R, ==
l Lookin: | | . GEMidFolder - D |
I
T . ACME_Gas_ProducersIDs.ixt]
<3
Recent Items
Desktop
E
My Documents
A
Computer
@ File name: ACME_Gas_ProducersIDs, txt Open
Network
Fies of type: | DataField 3.X ID File -

10.7.5 Creating a New Project (ID’s already in instrument)
To create a Project based on the information in the instrument, select Create a new project from the data
in my instrument.
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coerenrors T

U Please enter a name for your new project

ACME Gas Producers

() Create a new empty project

() Create a new project with comments and site questions from current project

Units of measurement

(@) US Units (TImperial) () Metric Units

Note: When using the Creating a new project from the data in the instrument option,
only IDs NOT associated with other projects will be created into the new project.
Creating a Device ID that does not measure flow Example- Probe or Sample Port

If there is no flow device you can choose the "No Flow (GA Mode)” option. Alternatively, you
can also choose User Input. When choosing the User Input option you will need to enter the
appropriate pipe inside diameter. A pump run-time must be specified in with either type of
flow device.

-
4 Add NewId ==
1d Information | Id Questions 1d Information | Id Questions
Device Id: |BLFGPO01 Device Id: |ALFPO001
Device Type: :Probe v: Device Type: :Probe
Flow Device: :No Flow (GA Mode) - Flow Device: :User Input
Internal Pipe Diameter: in Internal Pipe Diameter: 0.5)in
Orifice Diameter: in Orifice Diameter: in
Pump Run Time: 240 | Seconds Pump Run Time: 240 | Seconds
LAT: LAT:
LOMG: LOMNG:
el Al R Probe near back of Scale el Al R Probe near Scale House
House
Done ] [ Cancel Done ] [ Cancel
b

Figure 5—Probe Definition using "No Flow" option Figure 6—Probe Definition using "User Input”

10.7.6 Creating Site Questions

Site questions are setup in the same manner as ID questions however unlike ID questions,
the answers for Site questions will apply to all subsequent readings until the site question is
updated. A total of 5 site questions can be sent to your instrument. These must be updated
each time you use the GEM. This is done by going to the ® Menu selection on the instrument
and choosing [Update Site Data]

The options for questions are Alphanumeric - Numeric - Multiple or Single comment
selection.
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Question1 | Question2 | Question3 | Question4 | Questions|

Question Type: |None

Alphanumeric

Mumeric

Multiple comment selection
Single comment selection

[ Done H Cancel ][ Load from File ]

These Site Questions may be used again with another project by selecting the Create New
Project and create new project with comments and site questions from current project.

Instrument
2 No IDs Found in Instrument Serial Number: GS00038
Delete Current Project Sofs @ au\:m gl'oz
Add id. Ctrl+NumPad + \ y Units: Imperial
GEM™5000 Instrument Date: Feb 23, 2012 8:32:57 PM
pot i Service Due Date: Jan 1, 2011 12:32:17PM
Number of Ids: 0
Comments... Ctri+C Number of Readings: 0
Site Questions.. Ctri+Q

Avaiable Memory:
Battery Leve!: [NINER.

=
U Please enter a name for your new project

|acME2

() Create a new empty project

(@) Create a new project with comments and site questions from current project

1 Create a new project from the data in my instrument

Units of measurement

(@) US Units (Imperial) () Metric Units

The project will be created and the IDs, Comments, and Site Questions that exist in the
instrument will be applied to the new project.
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10.7.7 Working with Device ID’s

Once some IDs are added to your project you may need to occasionally edit them or
reference them. First select the project which you want to work with from the project drop
down list.

Project Setup | Readings | Instrument Configuration I I_inlgs|

Instrument

E Current Instrument Contents

Project

:Q] ACME Gas Producers (Local)
- ACME Gas Producers (Local)

- Send to Instrument

Device Id Flow Device
ALFPO001 User Input LSGW0001 Accu-Flo 2v (System Pressure)
ALFGWOOD1 Accu-Flo 2v (System Pressure)

Placing the mouse cursor over a specific device ID will show detailed information about that
ID.

[ Project setup | Readings | [ | Links|
Project Instrument
0 (hcE Gos Producers (Loca) v [(seve | B curentinstument contens -
Device Id Flow Device Device Id
ALFPO001 User Input LSGWO0001 Accu-Flo 2V (System Pressure)
ALFGWO001 Accu-Flo 2V (System Pressure)
ALFP0001  ACME Gas Producers (Local)
Probe
DeviceID: 0
Pump Run Time: 240
Info: Probe near Scale House
Flow Device: User Input
Pipe Diameter:  05in
Question: MNe Question
Question: No Question
uestion: No Question
A 4

To edit a Device ID, right click on the desired device and select Edit Device ID.

-

Delete Selected Device Id(g
HEst € ld(s)

To delete an existing ID, right click on the desired device and select Delete Selected Device
ID(s).

Qj | ACME Gas Producers (Local)

Device Id
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Project Readings View Archive Route

LANDTEC System Login Instrument
xk ( Instrument Responding j Serial Number: G500038

Connection is restored Verson: G5V1.02
Operating Mode: GEM
Units:

: Imperial
GEM™S000  Instrument Date: Feb 23, 2012 83257 PM
Service Due Date: Jan 1, 2011 12:32:17PM
Number of Ids: 0
Loofn Number of Readings: 0
Avaiable Memory: | [IETTE

Password:

; } . o
Project Setup | Readings | Instrument Configuration | Links| —— s
Project Instrument
Q—_j [ACME Gas Producers (Local) -] [ save ] E Current Instrument Contents v send to Instrument
Device Id Flow Device Device Id Flow Device
ALFPO0O 1 User Input LSGWO00 1 AccuFlo 2V (System Prescure)

ALFGWOO 1 Accu-Flo 2V (System Pressure)

Delete Selected Device Id(s

is)

ALFMWOO02 1 Accu-Flo 1.5H

Project save complete Version:5.0.0 , Port:COM2

Upon clicking on Delete Selected Device Id(s) you will see the line strikeout.

Project Instrument
= r 4 T ]
'@ ACME Gas Producers (Local) = E Current Instrument Contents - Send to Instrument
s | J 1 |

Device Id Flow Device Device Id Flow Device

ALFPO0O1 User Input LSGWO001 Accu-Flo 2V (System Pressure)

ALFGWOO1 Accu-Flo 2V (System Pressure)
ALFMWOO2 Accu-Flo 1,5H

The computer Icon will now display a red asterisk* over the image . This indicates that
the IDs are NOT saved. Deleted IDs are displayed with a line through the information on the

screen. To restore a deleted ID, right click on the ID and click Restore Selected Device
ID(s).

Note: Deleted ID’s can only be restored while the project state is unsaved. Once saved, the
ID changes are saved and restoration cannot be completed.

Once all work with the device ID’s is complete, click on the Save button.

@ Project save complete

After clicking on OK, the device is removed and the computer icon returns to the unaltered
state 2
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Project

:/%-! | ACME Gas Producers {Local)

Instrument

- Save

E Current Instrument Contents

- Send to Instrument

Device Id

Flow Device

User Input

Device Id
| LSGIW0001

Flow Device
Accu-Flo 2V (System Pressure)

ALFPO001 |
ALFMWO02 |

Accu-Flo 1,.5H | ALFGW0O1 AccuFlo 2v (System Pressure)

10.7.8 Sending ID’s to the Instrument

Once IDs have been created in the project, they must be uploaded to the instrument. To
perform this operation, select the desired IDs from the left hand table under the Project
name (computer side), left click and hold while dragging the IDs to the right hand table and
release the mouse button. This is action is known as a “Drag & Drop”.

Three basic methods of selecting IDs exist.
Select Specific ID(s)

Select a Range of IDs

Select All IDs

Specific IDs

To Select Specific IDs from the List, place the mouse arrow at the edge of the first cell
and hold down the left Ctrl key. Now click the next ID cell that you wish to select. Repeat this
as many times as necessary.

Project Instrument

R =nt Instrument Contents

- Send to Instrument

Flow Device
| Accu-Flo 2V (System Pressure) |

’Qi ACME Gas Producers (Local) -

Flow Device
User Input

Device Id
ALFPO001

ALFMW002 Accu-Flo 1.5H | Accu-Flo 2V (System Pressure) |
ALFMW003 Accu-Flo 2V (System Pressure)

Accu-Flo 2V
Accu-Flo 3H
Accu-Flo 2H 1

ALFMW004
ALFMW005
[ ALFMWO06 |

Selected IDs (shown as Highlighted). Arrow depicts "Drag & Drop" action after selection.

Now “Drag & Drop” the IDs from the left (computer window) to the right (instrument

will change to .

window). During the “Drag &Drop” process, the arrow

Project

Ir'-j%] iACME Gas Producers (Local)

Instrument

- Save

E Current Instrument Contents

- Send to Instrument

Device Id

ALFPO001
ALFMW002

ALFMWO04
ALFMWOO5

Flow Device

User Input
Accu-Flo 1,5H

ALFMWOO03 Accu-Flo 2v (System Pressure)

Accu-Flo 2v
Accu-Flo 3H

Device Id
LSGWO0001

Flow Device

Accu-Flo 2V (System Pressure)

ALFPOOO1

User Input

ALFMW002

Accu-Flo 1.5H

ALFMW004

Al EMWONS

AreEln 90

AccuFlo 2V

The selected IDs ALFP001, ALFMWO002, and ALFMWO004 now appear on the Right (Instrument)

side. At this point the IDs are on the Instrument side but have NOT been sent to the
instrument. The instrument with the red asterisk indicates this unsent ID state.

Click on the Send to Instrument button to send these IDs to the instrument.
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Project Instrument
g] [a.cms Gas Producers (Local) - ] E |Current Instrument Contents - |
Device Id Flow Device Device Id Flow Device
ALFPO001 User Input LSGWO001 Accu-Flo 2V (System Pressure)
ALFMW0OO2 Accu-Flo 1.5H ALFGWOO1 Accu-Flo 2V (System Pressure)
ALFPO001 User It
ALFMWOO4 Accu-Flo 2v ALFMWOO02 Accu-Flo 1.5H
ALFMWOOS Accu-Flo 3H ALFMWOO04 Accu-Flo 2v
ALFMW0OS Accu-Flo 2H
ALFMWOOT7 Accu-Flo 2v
ALFMW0OS Accu-Flo 2V (System Pressure)
ALFMW009 Accu-Flo 2V (System Pressure)

After the IDs are sent to the instrument, the instrument@ will appear without the red
asterisk*

Range of IDs
To Select A Range of IDs, place the mouse arrow at the edge of the first cell and hold down

the left shift key. Now click the last cell in the range. The entire selected range will now be
selected.

Project Instrument

gi [hCME Gas Producers (Local) - Current Instrument Contents - | [ Send to Instrument
Device Id Flow Device ice 1d Flow Device
ALFPOOD1 User Input Wooo1 AccuFlo 2v (System Pressure)
ALFMWO02 AccuFlo 1.5H ALFGWOOD1 AccuFlo 2V (System Pressure)
ALFMWO03 Accu-Flo 2v (System Pressure) ALFPO001 User Input
ALFMWO04 Accu-Flo 2v ALFMWO02 Accu-Flo 1.5H
ALFMWOOS Accu-Flo 3H ALFMWOO04 Accu-Flo 2v
ALFMWO0S Accu-Flo 2H
ALFMW0O07 Accu-Flo 2V
ALFMW008 Accu-Flo 2V (System Pressure)
[} MWD 12} "] (S tem ¥ I‘e‘

As with selecting specific IDs once the IDs are selected, they are moved to the Instrument
side by “Drag & Drop”. The Instrument icon will appear with a red * and the ID’s will need to
be sent to the instrument.

Project

Qj [A.CME Gas Producers (Local)

urrent Instrument Contents - Send to Instrument

Device Id Flow Device Device Id Flow Device
ALFPO0D1 User Input LSGW0001 Accu-Flo 2V (System Pressure)
ALFMWO02 Accu-Fla 1,5H ALFGWOO1 Accu-Flo 2 (System Pressure)
ALFMWOO3 Accu-Flo 2V (System Pressure) ALFPOOO1 User Input
ALFMWOO04 Accu-Flo 2v ALFMWO002 Accu-Flo 1,5H
ALFMWO05 Accu-Flo 3H = _
ALFMWOOS& Accu-Flo 2H ALFMWO0E Accu-Flo 2H
ALFMWOOT Accu-Flo 2v ALFMWOOT Accu-Fla 2v
ALFMWO0E Accu-Flo 2V (System Pressure) ALFMWO0E Accu-Flo 2V (System Pressure)
ALFMWO09 Accu-Flo 2V (System Pressure)

Click on the Send to Instrument button to send these IDs to the instrument.

Selecting All IDs
All IDs can be selected by selecting one ID in the Project window and then pressing Ctrl-A.

Project Instrument

gi [A.CME Gas Producers (Local) v] [ Save ] E |Currer1t Instrument Contents - | [ Send to Instrument ]

Device Id Flow Device Device Id Flow Device
ALFPOOO1 User Input LSGWO00 1 Accu-Flo 2V (System Pressure)
ALFMW002 Accu-Flo 1.5H PLFGWOO01 Accu-Flo 2V (System Pressure)
ALFMWOO03 Accu-Flo 2V (System Pr User Input
ALFMWOO04 AccuFlo 2v ALFMW002 Accu-Flo 1,5H
ALFMWOOS Accu-Flo 3H ALFMW004 Accu-Flo 2V
ALFMWO0S Accu-Flo 2H ALFMW008 Accu-Flo 2H
ALFMWOO7 Accu-Flo 2v ALFMWOOT Accu-Flo 2V
ALFMWO0E Accu-Flo 2V (System Pressure) ALFMWO0E Accu-Flo 2V (System Pressure)
ALFMWO0S Accu-Flo 2V (System Pressure)

Now move IDs from the Project Side to the Instrument Side by dragging and dropping them.
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@ Do you want to replace existing ID ALFP0001 from project ACME Gas Producers?

. .

If you are dragging and dropping an ID that is already on the instrument side, you will be
prompted with the above message. Answer Yes to update the IDs on the instrument side
from those on the computer side. Answer No to ignore IDs that are already in the
instrument. Answer Cancel to cancel the action without sending ID’s to the instrument side.

Project Instrument
Q'I [ACME Gas Producers (Local) - ] E |Current Instrument Contents - |
Device Id Flow Device Device Id Flow Device
ALFPODO1 User Input LSGW0001 Accu-Flo 2V (System Pressure)
ALFMW002 Accu-Flo 1.5H ALFGWOD1 Accu-Flo 2V (System Pressure)
ALFMWOO03 Accu-Flo 2 (System Pressure) ALFPOOD1 User Input
ALFMWOOD4 Accu-Flo 2V ALFMW002 Accu-Flo 1,.5H
ALFMWOOS Accu-Flo 3H ALFMWO04 Accu-Flo 2V
ALFMWO06 Accu-Flo 2H ALFMWO0S Accu-Flo 2H
ALFMWOO7 Accu-Flo 2V ALFMWOO7 Accu-Flo 2V
ALFMWO08 Accu-Flo 2V (System Pressure) ALFMWO0S Accu-Flo 2V (System Pressure)
ALFMWOO03 Accu-Flo 2V (System Pressure) ALFMWOO3 Accu-Flo 2V (System Pressure)
ALFMWOOS Accu-Flo 3H
ALFMW009 Accu-Flo 2V (System Pressure)

Click on the Send to Instrument button to send these IDs to the instrument.

10.7.9 Clearing ID’s or Deleting a Project

Project Instrument
:Qj [ACME Gas Producers {Local) - ] [ Save ] E |Currer1t Instrument Contents - | [ Send to Instrument
Device Id Flow Device Device Id Flow Device
ALFPOOO1 User Input ALFPOOO1 User Input
ALFMW002 Accu-Flo 1.5H ALFMWO002 Accu-Flo 1.5H
ALFMWOO03 Accu-Flo 2v (System Pressure) ALFMWO06 AccuFlo 2H
ALFMWO04 AccuFlo 2v ALFMWO07 AccuFlo 2v
ALFMWOO5 AccuFlo 3H ALFMWO03 Accu-Flo 2v (System Pressure)
ALFMWO08 AccuFlo 2H ALFMWO03 Accu-Flo 2V (System Pressure)
ALFMWOO07 AccuFlo 2v ALFMWOO5 Accu-Flo 3H
ALFMWOOS Accu-Flo 2V (System Pressure) ALFMWOOS Accu-Flo 2V (System Pressure)
ALFMWO09 Accu-Flo 2v (System Pressure)
91Ds [ Comments ] [ Site Questions ] [ Add Id ] [ Load IDs ] 81Ds Clear Instrument Memq . Clear Id List

In current instrument contents when selecting the Clear ID List option, lines will be drawn
through the IDs.

Project Instrument

0B AchE Gas roducers Goca) = BF [corrent wstrument contents
Device Id Flow Device Device Id Flow Device
ALFPOOO1 User Input =il e
ALFMWOO02 Accu-Flo 1.5H eI AccuaEle 155
ALFMWO03 Accu-Flo 2V (System Pressure) ALEMWIO0S Accu-Fla 2H
ALFMWO04 Accu-Flo 2V B IR E R
ALFMWO05 Accu-Flo 3H ALEMWIO0S Aceu-Flo 24 {Syetam Praceural
ALFMWO06 Accu-Flo 2H ALERMO0S AceueFlo 24 {Syetam Praseurel
ALFMWOO7 Accu-Flo 2V R Srssa el
ALFMWO0S Accu-Flo 2V (System Pressure) AERAOOS Acc-Flo 2 {Svetem Preceurel
ALFMWOD9 Accu-Flo 2V (System Pressure)

You then need to select Send to Instrument. This will clear all IDs from the instrument.
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Project Instrument
i :ACME Gas Producers (Local) - E Current Instrument Contents -
Device Id Flow Device Device Id Flow Device
ALFPO0D1 User Input
ALFMWOO02 Accu-Flo 1.5H
ALFMWOO03 Accu-Flo 2V (System Pressure)
ALFMW0O04 Accu-Flo 2v
ALFMWOOS Accu-Flo 3H
ALFMW00S Accu-Flo 2H
ALFMWOOT7 Aceu-Flo 2
ALFMWOO0S Accu-Flo 2V (System Pressure)
ALFMWOO0S Accu-Flo 2V (System Pressure)

You may also delete one ID from a list by highlighting the ID RIGHT CLICK with your mouse
and select the Delete Selected Device option. If you have selected the wrong ID and
deleted then you may select the Restore option to return the ID to the list.

Instrument
:ACME Gas Producers {Local) - E Current Instrument Contents -
Device Id Flow Device Device Id Flow Device
ALFPOOO1 User Input ALFPODO1 | User Input |
ALFMW002 Accu-Flo 1.5H ALFMWO02 Accu-Flo 1.5H
ALFMWOO3 AccuFlo 2V (System Pressure) ALFMWO04 Accu-Flo 2v
ALFMW004 Accu-Flo 2 ALFMWO008
ALFMWOO05 Accu-Flo 3H ALFMWOO7
ALFMW008 Accu-Flo 2H ALFMWO03 Accu-F
ALFMWOO7 Accu-Flo 2 ALFMWOO03 Accu-FIS
ALFMWO0S AccuFlo 2V (System Pressure) ALFMWOO05 AccuFlo 3H
ALFMW0O0S AccuFlo 2V (System Pressure) ALFMWO09 AccuFlo 2V (System Pressure)
91Ds [ Comments ] [ Site Questions ] [ Add Id ] [ Load IDs ] 91IDs [ Clear Instrument Memory ][ Clear Id List ]

Upon selecting Delete Selected Device Id(s) you will see a strikeeut line appear through the
ID

Instrument
:RCME Gas Producers (Local) - E Current Instrument Contents - Send to Instrument
Device Id Flow Device Device Id Flow Device
ALFPOOOD1 User Input ALFPOOO01 | User Input |
ALFMWO002 Accu-Flo 1,5H ALFMWO02 Accu-Flo 1.5H
ALFMWO03 Accu-Flo 2V (System Pressure)
ALFMWOO04 Accu-Flo 2V ALFMWO008 Accu-Flo 2H
ALFMWO0O05 Accu-Flo 3H ALFMWOO7 Accu-Flo 2V
ALFMWO08 AccuFlo 2H ALFMWO08 Accu-Flo 2V (System Pressure)
ALFMWOO7 Accu-Flo 2V ALFMWOO3 Accu-Flo 2V (System Pressure)
ALFMWOO0S Accu-Flo 2V (System Pressure) ALFMWOO05 Accu-Flo 3H
ALFMWO09 Accu-Flo 2V (System Pressure) ALFMWO09 Accu-Flo 2V (System Pressure)
91Ds [ Comments ] [ Site Questions ] [ Add Id ] [ Load IDs ] 8 IDs™ not sent to instrument [ Clear Instrument Memory ][ Clear Id List ]

Click on the Send to Instrument button to send the ID corrections to the
instrument.

Project Instrument
rg‘l | ACME Gas Producers (Local) - | E Current Instrument Contents - Send to Instrument
Device Id Flow Device Device Id Flow Device
ALFPOOO1 User Input ALFPOOO1 User Input
ALFMW002 Accu-Flo 1.5H ALFMW002 Accu-Flo 1.5H
ALFMW0OO03 Accu-Flo 2V (System Pressure) ALFMW0OO0S Accu-Flo 2H
ALFMW004 Accu-Flo 2V ALFMW0O07 Accu-Flo 2V
ALFMWOO5 Accu-Flo 3H ALFMW0OOS AccuFlo 2V (System Pressure)
ALFMWOO0S Accu-Flo 2H ALFMWOO3 Accu-Flo 2v (System Pressure)
ALFMWOO7 Accu-Flo 2V ALFMWOOS Accu-Flo 3H
ALFMW003 AccuFlo 2V (System Pressure) ALFMW0O03 AccuFlo 2V (System Pressure)
ALFMWOO09 Accu-Flo 2V (System Pressure)
91Ds [ Comments ] [ Site Questions ] [ Add 1d ] [ Load IDs ] 3 1Ds [ Clear Instrument Memory ][ Clear Id List ]

The instrument contents will now be updated and the ALFMWO004 ID no longer shows in the
instrument side of the list.
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10.7.10 Clearing the Instrument Memory

The Clear Instrument Memory function | [ Seimmmentiensy || qiows various parts of the
instrument’s memory to be cleared. Upon clicking on the Clear Instrument Memory button
the following options are available.

Clear Memory ﬁ

Clearing Method

(") Clear IDs

(") Clear Readings

() Clear Comments

() Clear Site Questions

(") Clear All memory in the instrument

l Ok ] [ Cancel

e

Select an Option &]

Are you sure you want to Clear All memory in the instrument 7

Yes H No ” Cancel ]

Answer Yes to perform the action.
Answer No or Cancel to return to the clear memory dialog.

10.7.10.1 “Cold Start”

A “Cold Start” of the 5000 instrument is a way to reset the instrument and purge all non-
factory information from the instrument. A cold start will PERMANENTLY DELETE readings,
calibration events, IDs, and technician information from your instrument. Under normal
operating conditions, instruments should NOT need to be Cold Started. Due to technical
reasons, Cold Starting a GEM5000 is the only means of clearing technician information from
the instrument.

Project Setup | Readings | Instrument Configuration | Technicians | Linl55|

Project Instrument
:'rental data {Local) P w a Current Instrument Conkents - Send ko Instrument
Device Id Flow Device Device Id Flow Device
GYRD-CH4 | User Input | GROWESZR, Crifice Plate (Well Side, System Pressure)
GYRDSPOL | User Imput | GROWOZ4R, Crifice Plate (Well Side, System Pressure)
GROWE4LR Crifice Plate (Well Side, System Pressure)
21IDs [ Comrments ] [ Site Questions ] [ Add Id ] [ Load IDs ] 3 IDs Cold Start ][ Clear Instrument Mermary ] [ Clear Id List
rental data {Local, Imperial ) Wersion!6.0,20130503 , Pork:COM11

A

Upon clicking the button a confirmation screen will appear. Click NO to abort the
Cold Start operation, Click Yes to perform the cold start.
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F |
Select an Opticn ﬁ

l N Cold starting the instrument resets the
instrurnent's internal pointers and clears all areas
of memory, Are vou sure you want bo do this?

h

F . |
Success @

Successfully cold started the instrument.

10.7.11 Instrument Settings

The LANDTEC System Gas Analyzer Manager software allows users to change many of the
operational settings of the instrument. To view and change the available settings click on the
Instrument Configuration tab.

4 LANDTEC System Gas Analyzer Manager | LS Edition o | B -

Project Readings Wiew Archive Route

LAMDTEC System Login Instrurment
Lser Id: / ID Download Complete \. Serial Mumber: GS00025
1 Wersion: G5 Y1.5.6
Operating Mode: GEM
Password: Units: Imperial
GEM™S000 Instrument Diate: May 6, 20135 2:46:49 P

Service Dus Dake: Jan 1, 2011 2:45:40 PM
Murnber of Ids:
Mumber of Readings:

Available Memory: |

Battery Level: |
ﬂ Instrument Configuration P nicians I Linl55|

f_j- Instrument Settings Alarmm Settings

Project Setup | Read

Alarm Settings

CHa Oz
|| Date|Time Settings
By Units of Measurement Laws Trigger: |100.0 | % Low Trigger: 100,00 | %
b Calibration History Surmmary [ High Trigger: a 7] High Trigger: a
Oz

[¥] Low Trigger:  |100.0 | % ’

. . Set Alarms ]
[ High Trigger: %

In the Instrument Configuration user interface, there is an Instrument Settings option tree.
The Instrument Settings tree allows for easy navigation to the following categories:

e Alarm Settings

Date/Time Settings

Misc Options (GEM-2000 only)

Units of Measurement

Calibration History Summary (GEM5000 only)

The following sections describe each option category.
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10.7.12 Alarm Settings

4 LANDTEC System Gas Analyzer Manager | LS Edition

LAMDTEC System Login

User Id:

Password:

iqg? Misc Options

----- g Units of Measurement

Project Readings View Archive Route

(

Project Setup Instrument Configuration Lirks

ID Download Complete

1@

GEM™5000

Instrument

Serial Mumber:
Version:

Operating Mode:

Units:

Instrument Date:
Service Due Date:
Mumber of Ids:
Mumber of Readings:
Available Memary:

Battery Level:

G500027

G5V1.3.15

GEM

Mixed

Apr 16, 2012 6:31:14 PM
Jan 1, 2011 5:38:27 PM

1

a
T

Alarm Settings
CHa

High Trigger: |75 %

COz

=

[] High Trigger: %

0Oz

Low Trigger: |15 o

[ Low Trigger:
High Trigger: (4.0

100.0 | %

Yo

I

Set Alarms

sfd (Local, Imperial )
h

Version:6.0,20120413 'Beta' , Port:COM17

The Alarm Settings options control the activation and deactivation of the audible alarms in
the instrument. Audible alarms can be configured for CH4, CO,, and O, parameters

(additional gases present on plus model instrument). Each parameter can be configured with

a Low Trigger and/or High Trigger for the alarm. To activate any specific alarm, click and
place a checkmark in the desired box. This will activate the entry field to place the value.
The values must be 0 - 100 percent. When alarms are set, the instrument will highlight the

composition component in orange on the 5000 instrument on the 2000 instrument it will beep

and flash the parameter on the screen if an alarm threshold is surpassed when taking a gas
reading. Refer to the section titled “Set Alarms” for additional options that are available for
setting alarms directly on the 5000’s instrument.

Channel Adjusted Initial
CH4 0.0 0.0
CO: 0.1 0.1
Oz 20.1 20.1
Bal. 79.8 79.8
Static P

Diff P

Temp. 76.3 76.2
Flow 3333.3 1 2222.2
Power 0.0 0.0

Next ID Special Action

18:46 - 04/24/13

Baro: 28.96 "Hg

Previous

0.0
0.1
20.1
79.8

76.3
3333.3
0.0

Units
%

SCFM
BTUM
Start

Figure 7—Alarm Highlighting Example

%
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Date/Time Settings

Project Setup Instrument Configuration Links

Date,/Time Settings

"_j Instrument Settings
: u_\{j Alarm Settings

Date
= |

Time

..o Misc Options | April v (2012 +] 181]: [312]: 00
gl Units of Measurement Sun Mon Tue Wed Thu Fri Sat
25 26 [ 27 [ 28 [ 20 J 20 | 31
S | = | O 0 | - | | O
o) oo o) um ) ro ) ve)
C e o o o
(22 )23 ][ (24 ][ 25 [ 28 |27 ][ 22
[2e])(=z0 )1 f2fz=02]5s

The Date/Time Settings screen allows the user to set the date and time of the instrument.

Setting the Computer’s Date and Time
To set the instrument’s date and time to that of the computer, click on the Set to System

Date/Time button.

SR

Answer OK and the instrument’s date/time will be set to that of the computer.

Date
Use the calendar options to select the desired date.

Time
Use the up and down controls to select the desired hour and minutes.

Set Date/Time in the instrument
Click the Set Date/Time button to apply the settings to the instrument

10.7.13 Misc Options

" Misc Opbions
() Instrument Settings Op
o Alarm Settings /| Automatically purge instrument
*| Date/Time Settings
V| Automatically zero instrument
v
&3 Units of Measurement /| Show LEL on instrument readings screen

Low Flow Waming Sensitivity

Low Medium High
Purge Time: 30 -3~ (Seconds)
Set Options

Under the miscellaneous options interface the user can change the following instrument

settings:
Automatically purge instrument
Activates and deactivates the automatic purge feature in the instrument

Automatically zero instrument
Activates and deactivates the automatic zero feature in the instrument
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Low Flow Warning

Specifies the point at which the instrument will “Flow Fail”. If the instrument detects that it is not able to
extract the appropriate gas flow for analysis the word “Flow” will flash in the upper left part of the screen
where the pump timer is normally shown. If flow does not increase the pump will automatically be stopped.
Adjusting the setting to “Low” will allow the pump to run with less flow going through the instrument. This
may help avoid flow fail conditions when sampling from high vacuum systems.

Purge Time

Specifies the duration the pump will run when activated by the purge feature of the instrument.

10.7.14 Units of Measurement

Project Setup Instrument Configuration | Techricians | Links

r

4 LANDTEC System Gas Analyzer Manager | LS Edition = | B S
Project Readings View Archive Route

LANDTEC Svystem Login /. \ Inskrument

\User Id: | ID Download Complete | Serial Mumber: GS000Z8

1 Wersion: G5 Y1.8.6
Operating Mode: GEM
Password: Units: Imperial
GEM™S000 Instrument Date! May B, 2013 2:54:16 Ph

Service Due Date;
MNumber of Ids:
Mumber of Readings:
Available Memary: |
Battery Level: |

Jan 1, 2011 &:45:40 PM

Units of Measurement

Transducer Pressure:

Baromekric Pressure:

() Metric (@) Imperial {USA)
Millibars {mb) Inches water {"HZ0}
Millibars {mb) Inches mercury ("Hg)

Project Setup Instrument Configuration | Technicians | Links

Service Due Date:

Temperature: Degress Celsius (2C) Degrees Fahrenheit {°F)
Flow: | Meters cubed per hour {m#fh) | Standard cubic Feet/min {SCFM})
Power: Kilowatts (K British Thermal Units (ETL)
Anernometer Meters per second {my's) Meters cubed per hour {mfh)
Internal Pipe Diameter: Tillimeters {mm) Inches ("}
Sek Units
-
# LANDTEC System Gas Analyzer Manager | LS Edition = | B |
Project Readings Miew Archive Route
LANDTEC System Login Inskrument
Uszp Tk / ID Download Complete -\- Serial Mumber: GS00023
1 Wersion: G5 ¥1.8.6
Operating Mode: GEM
Password: Units: Imperial
GEM™S000 Instrurment Date: May 6, 2013 2:54:16 P

Jan 1, 2011 2:45:40 PM

Murnber of Ids: 3

Mumber of Readings:
Available Memary: |
Battery Level: |

"_,.i' Instrument Settings Units of Measurement

o Alarm Settings
(%] DatefTime Settings

urement

Calibr ation Histary Surimatty

Transducer Pressure:
Barometric Pressure:
Temperature:

Flow:

Pawer:

Anemometer:

Internal Pipe Diameter:

() Metric @ Imperial {USA)
Millibars {mb) Inches water ("H20)
Millibars {mb) Inches mercury {"Hg)

Degrees Celsius (#C) Degrees Fahrenheit (°F)
Meters cubed per hour {mfh) | Standard cubic Feetfmin (SCEM)
Kilowatks (ki British Thermal Units {BTU}
Meters per second {my's) Meters cubed per hour (m3fh)

Millimeters {mm’ Inches (")

Sek Units
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The Units of Measurement interface allows users to select whether to operate the instrument
in metric or imperial units. The units for each parameter are displayed on the screen.

WARNING: Units of Measure are as critical as the values of the readings stored. Be certain
to verify the appropriate Units of Measure for your project prior to making a change to this
option. Changing the Units of Measure will NOT convert any existing values stored in the
instrument. To avoid confusion, download any stored readings prior to changing the Units of
Measurement.

Clicking on the Set Units button will bring up the Change Units Password box. If you must
change the units of measure please call LANDTEC's Software Support for a password.

Change Units of Measurement ‘ ﬁ

@ Please enter the required password to change the
instrument's units of measurement.

Password: |sssesss

[ Done |[ Cancel l

Upon entering the password you’ll be prompted one last time to download your data from the
instrument. If you have not downloaded your instrument press the No or Cancel buttons.
Click Yes only if you have all data from your instrument as changing the units of measure
must erase data that is in the instrument to ensure data integrity.

By continuing with this operation, all readings in
the instrument will be permanently deleted. Are
you sure you want to do this?

|| cancel
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Calibration History Summary

4 | ANDTEC System Gas Analyzer Manager | LS Edition

Project Readings Wiew Archive Route

LANDTEC Svyskem Login Instrument
\User Id: / ID Download Complete \ Serial Mumber: GS00029
| | Wersion: G5 ¥1.8.5
Operating Mode: GEM
Password: Units: Imperial
GEM™ED00 Instrurnent Dake: May 6, 2013 4:03:12 AM
Service Due Date: Jan 1, 2011 3:31:25 PM
MNumber of Ids: &
Mumber of Readings: 1
Awailable Memory: | |
Battery Level: [N |
Instrument Configur ation Technicians | Links
f_j Instrument Settings Calibration History Sunmary
V.\'JT Alarm Settings Events Count: a
= DaFe,l’Tlme Settings Technician DateTime Latitude Longitude Action Result
: &p Units of Measursment A 05/01/2013 12:41:07 | 34.056305 117306435 | User Calibration | Success
i (Calibration History Summary (1Y 05/01/2013 12:42:43 | 3405636 -117,3064%6 User Calibration | Failure
TES 0500112015 12:45:00 | 34.05633 -117.30656 User Calibration | Success

[ Clear Calibration Histary

rental data {Local, Imperial )

Wersion:6,0, 20130503 , Pork:COM10

The Calibration History Summary allows you to view the calibrations, Save the Calibration

History and Clear the Calibration History.

Viewing the calibration history can be done simply by clicking on "“Calibration History

Summary” option within the Instrument Configuration tab

Saving the calibration history to file can be accomplished by clicking on the | Save Calibration istary |
button. Upon clicking the Save button. You will be prompted for a directory location and file

name for storing file.

r 5
2 Save @
Savein: | | Eventlogs v 2 = G-
M Computer -
R & o5 |
'5,‘? . ProgramData
Recent [/ Application Data
LANDTEC
! . LSGAM
Destiop =) 50 isk (o) o
|
E
My Documents
P
Computer
=N
A File pame: G500029_201356 15431 .c5v

The directory location varies depending upon your operating system. In Windows 7 & 8 it is

in

C:\ProgramData\LANDTEC\LSGAM\EventLogs

On Windows XP the directory defaults to
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C:\Documents and settings\All Users\Application Data\LANDTEC\EventLogs

These directories may be hidden on your computer. If so, please type the directory name
into the Run or Search Box.

Upon opening the .CSV file you'll notice the following fields:
Technician

Date Time

Lat

Long

Action

Result

The following fields are repeated for each gas composition component (CH,4, CO,, O,, H,S,
CO, Etc...)

Channel

Before

After

Span Target

Status

For illistrative purposes only these have been colored in the following example.

A B c D E F G H I 1 K L M N o P Q
1 Technician Date Time LAT LONG Action Result Channel Before After SpanTarget Status Channel Before After pan Target Status Channel Befor
2 |N/A 5/1/201312:41 34.056305 -117.306435 User Calibration Success CH4 -0.072369404 -0.003705339 0 Passed 02 20.160007 20.9 20.9 Passed CO 0.201
3 N/A 5/1/201312:42 34.05636 -117.3068496 User Calibration Failure CH4 -0.008667287 -0.0086672487 50 Failed CO2 0.14623539 0.14623539 35 Failed 02 20.
4 |N/A 5/1/201312:45 34.05633 -117.30656 User Calibration Success 02 20.855478 20.9 20.9 Passed N/A MN/A N/A N/A MN/A N/A /A
c
|

Figure 8—Calibration Information spread sheet Example

Each row of the spread sheet represents one calibration or gas check event on the
instrument. A total of 7 sets of Channel, Before, After, Span Target and Status Columns are
included on the spread sheet. Unused channel data will contain N/A

AF AG AH Al Al AK AL AM AN AD
Channel Before After Span Target Status Channel Before After Span Target Status
/A /A N/A N/A N/A - N/A N/A N/A N/A /A
MN/A MN/A N/A  N/A N/A NfA MN/A NiA NfA MN/A
(R MN/A N/ W/ N/A  N/A M/A N/ M/A MN/A

Figure 9—Unused Gas Components in Calibration Record

10.7.15 Downloading Readings

After successfully creating projects, IDs, and setting appropriate instrument settings, the
instrument is ready for field use. When used in the field, readings are collected and stored
within the instrument’'s memory. The readings consist of the measured, input, and calculated
parameters such as CH,4, CO,, O,, Gas Temperature, Flow Rate, etc. These readings must be
downloaded from the instrument to be reviewed on the computer and stored for review at a
later time. This section of the Operation Manual reviews the process of downloading and
storing readings from the instrument.

To view your readings from the instrument, select the Readings tab of the LANDTEC System
Gas Analyzer Manager software. Then click on the Get Readings button
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4 LANDTEC System Gas Analyzer Manax
Project Readings View Archive Route
LANDTEC System Login
User 1d: ID Download Complete \ (g A Serial Number: G500038
d Version: G5V1.02
| | | Operating Mode: GEM
Password: Al Units: Imperial

Instrument Date: Feb 23, 2012 8:32.57 PM
Service Due Date: Jan 1, 2011 12:32:17PM
Number of Ids: 0
Number of Readings: 0
Avalable Memary:
Battery Level: IESR

[ ExportReadngs | [ Clear Instrument Readings |

Comments Project Posted
A 5 X <No Project> |
AUTO-L0G 9/18/09 3:54PM 0.4 0.1 20.0 <No Project> I
AUTOL0G 9/18/09 3:55PM 0.4 0.1 20.0 <No Project> j 3

D Project Readings View Archive Route

Serial Number: G500038

LANDTEC System Login
User Id: ( D

Password:

| Login

[ Project setup Readnos | fnstrument Configuration | Links

October 15, 2009 1:18:07 PM POT [2] -
Device Id Date Time

ALFMW002

10/15091:13PM | 0.0 | 0.0 |

‘ ACME Gas Producers (Local)

CO: Oz

Version: G5V1.02

: GEM

: Imperial

Instrument Date: Feb 23, 2012 83257 PM
Service Due Date: Jan 1, 2011 12:32:17PM

Battery Level:

[_BootReadngs | [ Jear Instrument Readings |

Comments Project Posted

IACME Gas Produc...|

Online Project  Local Project Unknown Project  IDUpICtERESGNGN

Version:5.0.0 , Port:COM2

When the instrument is initially detected by the LSGAM software, the Get Readings button
will activate if there are readings in the instrument to be downloaded.
Readings will be highlighted based upon the following:

e Online Project:

If the readings were taken against an ID belonging to an On-Line

Enterprise System which the download computer is configured for as (REMOTE) the
readings will highlight in a green color.

Local Project: If the readings were taken against a project that is setup on the
computer as a local project then they will highlight in a beige color.

Unknown Project: IDs in the instrument that do not match any of the Local or
Remote projects on the download computer. This is the result of uploading an
instrument with IDs from one computer but downloading on a different computer
without the exact same project configuration(s).

Duplicate Reading: This does not imply that the reading was taken twice. Rather it
is an indication that the reading was previously downloaded and exists on the
computer in a different readings file.

Placing your mouse over a reading will display additional parameters of the reading. As
shown below on the left, clicking on a reading will open a Reading details window and allow
you to click through the readings one-by-one in detail by clicking the Previous and Next
buttons.
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ACME2WO1 ACME2WO01
Serial Number; N/A ﬁ/)‘m: wi\",gd 15 2009 21:44:49
Date/Time: Thu, Oct 15 2009 13:45:17 TerirEre
Technician:
CH4: 0.0 %o
CH4: 00 % coz: 0.0 Yo
CoR 00, 8 Balanc(i:éE égg :
02 2020 % Barometric Pressure: 26,07  inches Hg
Balance: 798 % Initial Flow: = Scfm
Barometric Pressure:  26.08 inches Hg Adjusted Flow: s Scfm
Initial Flow: > Scfm Initial Temp: 111  DegF
Adjusted Flow: > Scfm Adjusted Temp: 222 DegF
Initial Temp: 125 DegF _Inih’al SPr 0.4 ?ndﬂes H20
Adjusted Temp: 444 DegF Adjusted SP: 0.4 inches H20
Initial SP: 04  inches H20 DOE LN Es
R : Adjusted DP:  -0.0030 inches H20
Adjusted SP:  -04 inches H20 Tnitial Power: = BTU
Initial DP:  -0.01 inches H20 Adijusted Power: s BTU
Adjusted DP:  -0.013 inches H20 System Pressure:  -0.41  inches H20
Initial Power: > BTU
Adjusted Power: > BTU | Previous | [ Mext ] [ Close ]

System Pressure:  N/A _inches H20

10.7.16 Clear Readings
To clear the readings from your instrument, after the readings are downloaded successfully,

click the Clear Instrument Readings button A prompt will verify the
permanent deletion of the readings from the instrument.

|
Select an Option |
| .

By continuing with this operation, all readings in
the instrument will be permanently deleted. Are
you sure you want to do this?

[ No

This will clear information within the GEM and GA Mode simultaneously.

Note: Clicking yes will NOT check to ensure all data is saved from the instrument. If you
plug in an instrument and click the Clear Instrument Readings button without first performing
a Get Readings operation, data not previously downloaded will be lost!

Page 93 of 102



GEM5000 Gas Analyzer

10.7.17 Exporting Readings

To export readings to a file, click the Export Readings button.

Project Readings View Archive Route

LANDTEC System Login Instrument
e Reading [ dC \ r-3 Serial Number: GS00033
Version: GSV1.02
a J Operating Mode: GEM
Password: / b Units: Imperial

GEM™S000 Instrument Date: Feb 23, 2012 8:32.57 PM
Service Due Date: Jan 1, 2011 12:32:17PM

Number of Ids: 0
Number of Readings: 0
Avatabie Memory:

Battery Level: [N

[Project setup) Readngs | jnstrument Configuration | Lnks |
|October 15, 2009 1:18:07 PM POT [2] )| [ GetReadings PostReadngs | [ ExportReadngs | [ Clear Instrument Readings |

Device Id Date Time CHe CO: 02 Comments Project Posted

ALFMW002 10/15/09 1:13PM | 0.0 0.0 20.5 | IACME Gas Produc... |

Onine Project Local Project Uninown Project  DUDICAtERESING
ACME Gas Producers (Local) Version:5.0.0 , Port:COM2

This will open the Stamping Information Screen. Stamping information are details that are
most often stored with the historical data but not directly stored by the instrument. Detailed
historical Stamping Information can assist when reviewing the data as atmospheric conditions
do impact a gas system’s production performance.

Serial Number: |G1M11553
Field Technician: |Juar1 Valdez

Download Technidian: |5r.:ott Marcel

Ambient Temperature:

Precipitation:
Wind Speed:
Wind Direction:

M2 ¥ e v " v v

O#H C02 02 Balance  MLELIN®. Static Press. A Statc Press. Iit. O¥F. Press
DewcelD Dotefme % % % % % inchesHO nches H20 Inches M20

J][seeseess [30/1400... 00 01 009 0.0 hi3 |-5.3 061

V| AFMWD02 [30/15/09 ... 0.0 00 0.579.5 0.0 04 0.4 001

] ALAW002 (01509, 0.0 0.0 [0.57.5 0.0 0.4 04 001

7/ ACvEZWO1 [10/1509.. 0.0 0.0 0.2/58 0.0 0.4 LX) o0

[/ Aoe2wo1 110/15/09... 00 00 w258 00 04 04 001

v/ AcwEzwo1 101805 .. 00 00 0.21%8 00 |04 04 0.01

‘ i '

[ Cexations || CexrmiCobmns || Cancel | [ Soverie |

Note: Depending upon your specific Instrument model you will see additional fields specific
to the instrument. For example "NAV” option models have the fields of Latitude, Longitude,
Altitude, Herror, Verror, and HDOP Status that the others models do not have.
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This interface provides several options described below.

To add or remove a single reading from export, uncheck the checkbox in the leftmost
column.

To add or remove a specific parameter from export, uncheck the corresponding checkbox
across the top.

To clear all row checkboxes, click the Clear All Rows button at the bottom of the screen.
After Clearing all Rows you can click the button and it will change to Set all Rows

To clear all column selections, click on the Clear All Columns button at the bottom of the
screen. After Clearing All Columns the button will change and you can then choose Set
All Columns

To exit the operation without saving, click the Cancel button.

To specify a filename and save the selection to a file, click the Save File button. Clicking
this button will open a Save window.

Save in: | My Documents - D
=
Recent Items
Desktop
<
My Documents
_fh
Computer
'l 1 +
m File name: ACME_LF Readings.csv
Dleinxks Files of type: | all Files -

The save file dialog will open and default to the My Documents of the user who is currently
logged in on the computer. Specify a filename and location then click the Save button. The
selected readings will be saved in comma separated value (.CSV) format. The .CSV file may
now be opened in another application such as Microsoft Office Excel or Open Office Calc.

11.0 Problem Solving

This section outlines various warning and error messages which the operator may receive
during general operation of the instrument. For further assistance please contact Technical
Support at (800) 968-2026 or email landtec support@gedenv.com

12.0 Warning and Error display

When switched on, the instrument will perform a pre-determined self-test sequence taking
approximately 15 seconds. During this time many of the instrument’s working parameters
and settings are checked.

If any operational parameters are out of specification or the pre-programmed
recommended calibration/service date has passed, errors or warnings may be displayed.

Use the 'Scroll up’ and ‘Scroll down’ keys to move through the list if required.
Only three warnings/errors can be displayed at any time.

To ascertain if more errors have occurred use ‘Key 8’ - Scroll down’ and ‘Key 2’ - Scroll up’
through the list.
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Warnings displayed:

All warnings displayed will be prefixed by the word WARNING followed by a relevant
description.

There are two types of warning that may be displayed:

1. General warnings that may not affect the instrument’s function and those where the
self-test has detected a function that is outside the usual programmed operating
criteria, e.g. battery charge low, memory nearly full.

2.  Operational parameters that could affect the performance of the analyzer: Cell out of
calibration, CH,4 out of calibration, CO, out of calibration.

The most likely reason for the errors is either an incorrect user calibration or sensor
failure. If an incorrect user calibration has caused the warning it should be correctable by
way of returning the instrument to factory settings, zeroing or carrying out a user
calibration as necessary for the relevant function.

13.0 Service

The GEM5000 gas analyzer should be regularly serviced to ensure correct and accurate
operation. QED recommends a service and recalibration every 12 months.

The GEM5000 range is ATEX certified for use in potentially explosive areas. As such it should
be serviced only by qualified engineers. Failure to observe this will result in the warranty
becoming invalid and could invalidate the ATEX certification.

A Warning If the GEM5000 is serviced by unqualified engineers the ATEX
certification may be invalidated and the instrument may be unsafe
for use in a potentially explosive atmosphere.

User serviceable parts:

There are no user serviceable parts inside the instrument.

The following parts can be user serviced:

In-line water filter This should be regularly inspected for obstructions, moisture
or damage and changed if needed. The instrument should
never be operated without the in-line water filter as this
may result in water entering the instrument.

Sample tubing Always ensure that sample tubes are not contaminated or
damaged.
Gas port connectors Periodically check that the O-rings on the gas port

connectors are not damaged. A damaged O-ring can let air
into the sample gas and result in incorrect readings. If the
O-ring is damaged the complete gas port connector should
be replaced.

H,S filter material When the filter material changes color to a light gray color
the filter should be replaced.
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14.0 Warranty policy

This instrument is guaranteed, to the original end user purchaser, against defect in materials
and workmanship for a period of 3 years from the date of the shipment to the user.

During this period QED will repair or replace defective parts on an exchange basis.
The decision to repair or replace will be determined by QED.

To maintain this warranty, the purchaser must perform maintenance and calibration as
prescribed in the operating manual.

Normal wear and tear, and parts damaged by abuse, misuse, negligence or accidents are
specifically excluded from the warranty.

&5 Note: Please contact Technical Support at (800) 968-2026 or email
landtec support@gedenv.com for further information.
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15.0 Glossary of terms

5000 series

Accu-Flo

Analyzer error messages

Analyzer warning

Anemometer probe

ATEX certification

Auxiliary channel

Backlight

Barometric pressure

Borehole

Calibration

Calibration record

CH,

Chemical cells

Clean air purge

The 5000 series refers to the GA5000, GEM5000
and the Biogas5000 gas analyzers.

A flow device used to aid accurate flow
measurement.

Operational errors are prefixed on the analyzer
by the word ERROR followed by an error code.

Refer to the list of standard error codes for
more information.

Analyzer warnings are prefixed by the word
WARNING followed by a relevant description.
There are two types of warning messages
displayed; general warnings that may not
necessarily affect the instrument’s function (for
example, battery power low) and operational
parameters that could affect the performance of
the analyser (for example, CH4 out of
calibration).

Device for measuring velocity of gas in the pipe.
The GEM5000 analyzer can be set to convert
into a flow. See also flow measurement.

The GEM5000 is ATEX certified to zone 1 & 2
areas above ground not in mines.

This refers to the channels where external
devices will be connected or displayed.

The analyser has a built-in backlight for low
ambient light conditions. This can be toggled
on/off using the backlight key.

The atmospheric pressure at the given location.

Typical location from which a gas sample is
obtained.

The gas analyzer is carefully calibrated against
known standards.

The GEM5000 instrument has the facility to log
user calibrations as a validation tool.

Methane

A method of gas detection that works on the
basis of a chemical reaction with the target gas.

Process used to clear out gas from the sample
tube and analyser prior to taking a new reading.
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co
CO,

Data logging

Download

Dual beam infrared absorption

Event log

Exhaust port

Exhaust tube

Factory settings

Firmware

Flow measurement

Flow port

Landtec Systems Gas Analyzer
Manager

Carbon monoxide
Carbon dioxide

Data logging enables the operator to leave the
analyzer unattended to take samples at
predetermined intervals for a set period of time

Terminology used for the movement of data
from the analyzer to the LSGAM application on
the PC.

Method of gas detection by measuring how
much infrared is absorbed by the target gas.

Used as an aid to monitoring the use of the
analyser. It can also be used as a diagnostic
tool.

The event log can be viewed via LSGAM. It
cannot be viewed on the analyzer screen.

The usual manner for the gas to exit the
analyzer is via the exhaust port located on the
top side of the analyzer. This port should have
an exhaust tube attached.

Clear plastic tubing used to expel gases from
the exhaust port.

Default settings preset at time of manufacture
or service.

Firmware is the term by which the internal
analyzer software is known and is not accessible
by the client. This firmware is updated to the
latest version when the analyzer is returned for
servicing.

Flow can be measured by either gas velocity
m/s or volume flow rate m3/hr. This
measurement of flow relates to the use of the
anemometer and not the internal flow
measurement technique.

For the measurement of gas flow at the sample
point.

Also referred to as LSGAM. PC based software
which enables the operator to upload and
download information to/from the analyser.

LSGAM enables operators to maximise the
operation of their gas analyzer. It features a
simple upload and download facility and is fully
compatible with the latest Microsoft™ operating
systems.

This is optional.
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Gas channels

Gas velocity

General warnings

H>

H.,S

H,S filter

Hydro-carbons

In-line water filter

LCD display

LEL

m/s

m3/hr

Main Gas Read Screen

Material data sheet

MCERTS certification

Memory

The gases that are analyzed by the instrument.

The positional rate of change of the gas.
Measured using the optional anemometer.

Displayed throughout the documentation with a
warning symbol. Warning information may
affect the safety of operators.

Hydrogen
Hydrogen sulphide
Filter required for removal of H,S.

When the filter material changes color to a light
gray color or if H,S values are displayed, then
the filter should be replaced.

Organic compound consisting of only hydrogen
and carbon.

The component used to help protect the
instrument from water ingress.

Liquid Crystal Display

Lower Explosive Limit.

Lower explosive limit of methane in air. 5%
methane in air is the point at which it becomes
explosive. 100% LEL equates to 5% methane.

Meters per second — measurement of gas
velocity.

Meters cubed per hour - volumetric flow rate
measurement.

The main analyzer screen for normal operations
and all operations are carried out from this
screen.

Document from which information about a
certain substance can be obtained.

MCERTS is the UK Environment Agency's
Monitoring Certification Scheme. The scheme
provides a framework within which
environmental measurements can be made in
accordance with the Agency's quality
requirements. The scheme covers a range of
monitoring, sampling and inspection activities.

Location where data and ID information is
stored. The analyzer memory should not be
used as a permanent storage medium. Stored
data should be regularly transferred using the
LSGAM download software.
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NO,

Operating language

PPM

Pump

ID

Relative pressure

Relative pressure transducer

Residual N,

Sample tube

Span

Span multi gas

Technician ID

Temperature probe

Update site data

Nitrogen dioxide

The operator can choose the default operating
language for the analyzer. Choices are English,
German, Spanish, French and Italian.

Parts per million

Used to draw the gas sample from the sample
point to the analyzer.

Select the pump key on the analyzer to
activate.

The user definable identification tag allocated to
a sample point.

The pressure at the sample point ‘relative’ to
atmospheric (barometric) pressure.

The internal component used to measure the
relative pressure.

The calculation for the residual N, used on the
latest version of the GEM5000 platform is as
follows:

Residual N, = Balance — (0,% x 3.76)

Where, Balance = 100% - (CH4% + CO,% +
0,%) and 3.76 is the ratio of O, to N5 in
ambient air (79/21)

The tube used to obtain a sample of gas from
the sample point to the analyzer.

The point at which the gas analyzer is calibrated
when a known quantity of the target gas is
present.

Term by which the span calibration of the three
main gas channels is known. This option must
only be used when the calibration gas being
used is a combination of CH4; CO, O,.

An alpha-numeric code tagged to each gas
reading. Facility only available via LSGAM. This
is an optional feature.

External device used to measure the gas
temperature at the sample point.
This is optional.

Enables the operator to answer pre-defined
questions relating to the site, environment etc.
These questions are defined via LSGAM
software.
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Upload

Volume flow rate

Warm-up self-test

Warranty

Water trap

Zero

Zero transducers

Terminology used for the movement of data
from the PC via LSGAM software application to
the analyzer.

The volume of a gas that passes through a
given surface per unit of time e.g. m3/hr

Pre-determined self-test sequence to test the
analyser functions which takes place after the
analyzer is switched on.

The instrument is under guarantee against
defect in materials and workmanship for a
period of 3 years from the date of shipment to
the operator and is subject to the recommended
service and recalibration requirements.

Device used to protect the instrument from
water or moisture ingress.

The point at which the gas analyzer is calibrated
when there is none of the target gas present.

This option allows the relative pressure
transducer to be zeroed.
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Section 1.0 Introduction

Eurofins Air Toxics Inc. presents this guide as a resource for individuals engaged in air
sampling. Air sampling can be more involved than water or soil sampling due to the
reactivity of chemical compounds in the gas matrix and sample interaction with the
equipment and media used. Ensuring that air samples are collected properly is an important
step in acquiring meaningful analytical results. This guide is not a substitute for experience
and cannot sufficiently address the multitude of field conditions. Note that this guide is
intended for projects involving whole air sampling of volatile organic compounds (VOCs) in
canisters and Tedlar® bags. Eurofins Air Toxics provides the “Guide to Sorbent-Based
Sampling - Volatiles and Semi-Volatiles” for other types of sampling.

1.1 Whole Air Sampling of VOCs

There are three general ways to collect compounds in a gas phase sample. A sampler may
collect the gas sample in a container, actively pump the vapor through a sorbent tube,
solution or filter, or rely on passive sample collection onto a sorbent bed. This guide
focuses on collecting a sample in the most common air sampling containers, Summa
canisters and bags. The sample may be collected in the container either passively, relying on
an evacuated canister to drive the sample collection, or actively using a pump to fill the
container. The container is subsequently sealed and transported to the laboratory for
analysis. The sample is referred to as a “whole air sample” and the compounds remain in
the gas matrix inside the container.

As a general rule, whole air sampling is appropriate when target compounds are chemically
stable and have vapor pressures greater than 0.1 torr at 25°C and 760mm Hg (EPA standard
ambient conditions). Performance of a given compound in a whole air sample is dependent
upon its chemical properties, the matrix of the sample, and the degree of inertness of the
sample container.

©2014 Eurofins Air Toxics, Inc. All Rights Reserved

1.2 Choosing Between Canisters and Bags

Table 1.2 compares the features and performance of Summa canisters and bags. Summa
canisters or similarly treated canisters are rugged containers designed to provide superior
inertness and extended sample storage times. Evacuated canisters also do not require a
sampling pump for sample collection. By contrast, bags require a sample pump, but can be
purchased inexpensively in bulk, require little preparation or cleaning, and take up little
space prior to use. Unlike canisters, bags are typically not appropriate for ppbv-level VOC
measurements due to their background artifacts and short hold-times. Over time, low
molecular weight gases can diffuse through the bag material while chemicals with lower
vapor pressures can condense on the bag surface thereby compromising analyte recoveries.
Call your Project Manager at 800-985-5955 if you have questions regarding the appropriate
sampling media.

Table 1.2

Comparison of Canisters to Bags

Type of Sampling

Media Hold Time

Hold Time to Analysis

Surface Inertness

Cleanliness

Sampling Application

Rule of Thumb

Advantages
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Section 2.0 Canisters and Associated Media

This section provides a description of air sampling canisters, practical considerations for
sampling, and step-by-step instructions for collecting grab and integrated samples.
Photographs illustrate the correct way to assemble the various sampling components.
Tables provide detailed information on many operational factors that ultimately influence
the quality of the data obtained from a canister sample.

2.1 Introduction to Canisters

An air sampling canister is a container for collecting a whole air
sample. A canister may be spherical or cylindrical and is
constructed of specially treated stainless steel. The canister is
prepared for sampling by evacuating the contents to a vacuum
of approximately 29.9 inches of Mercury (in Hg). Opening the
stainless steel bellows valve allows the air sample to enter the
canister. Flow controllers can be utilized to restrict the flow
and allow for collection at a desired flow rate or over a desired
range. When the sample has been collected, the valve is closed and the canister is returned
to the laboratory. Canisters range in volume from less than 1 liter (L) to 6 L. In general, 6 L
canisters are used to collect ambient air samples and samples requiring time integration
greater than 2 hours. One liter canisters are typically used for taking high concentration
(i.e., greater than 5 ppbv) samples not requiring time integration such as soil vapor.

2.1.1 Summa Canister

A Summa canister is a stainless steel container that has had the internal surfaces specially
passivated using a “Summa” process. This process combines an electropolishing step with a
chemical deactivation step to produce a surface that is nearly chemically inert. A Summa
surface has the appearance of a mirror: bright, shiny and smooth. The degree of chemical
inertness of a whole air sample container is crucial to minimizing reactions with the sample

©2014 Eurofins Air Toxics, Inc. All Rights Reserved

and maximizing recovery of target compounds from the container. Eurofins Air Toxics
maintains a large inventory of Summa canisters in 1 and 6 L volumes.

2.1.2 Canister Certification

Eurofins Air Toxics provides two types of canister cleaning certification, batch and 100%,
depending upon the requirements of the project. The batch certification process is most
appropriate for routine ambient air applications and high concentration applications such as
soil vapor and landfill gas monitoring. The batch certification process begins by cleaning a
set of canisters using a combination of dilution, heat and high vacuum. The cleaning batch is
certified by analyzing a percentage of canisters for approximately 60 VOCs using GC/MS.
The batch meets cleaning requirements if the target compound concentrations are below
0.2 ppbv. Alternatively, the 100% certification (i.e., individual certification) process is
typically required for ambient and indoor air applications driven by risk assessment or
litigation requiring pptv (parts per trillion by volume) sensitivity. If 100% certification is
required, canisters are individually certified for a client-specific list of target compounds
using GC/MS. When the 100% certified canisters are shipped, the analytical documentation
demonstrating that they are free of the target compounds down to the project reporting
limits is emailed to the client. When sampling with certified media, it is important to note
that all media is certified as a train and must be sampled as such (i.e., a particular flow
controller goes with a particular canister and is labeled as such).

eon
®

(O
2.1.3 Canister Hold Time

Media Hold Time: Unlike water and soil environmental samples, which are collected in
single-use, disposable vials and jars, air samples are collected in reusable summa canisters.
Eurofins Air Toxics requires that canisters be returned within 15 days of receipt to
effectively manage our inventory and to insure canisters meet performance requirements in
the field. Evacuated canisters have a finite timeframe before the canisters naturally lose
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vacuum during storage. Using canisters beyond 15 days increases the risk of having
unacceptable initial vacuum at the start of sampling.

Sample Hold Time: EPA Method TO-15 cites a sample hold time of up to 30 days for most
VOCs. Several non-routine compounds, such as bis(chloromethyl)ether, degrade quickly
and demonstrate low recovery even after 7 days. Reactive sulfur compounds such as
hydrogen disulfide and methyl, ethyl, and butyl mercaptan are not amenable to storage in
stainless steel summa canister, and either fused silica lined (FSL) canisters or Tedlar bags are
required for sample collection.

2.2 Associated Canister Hardware

Associated hardware used with the canister includes the valve, brass cap, particulate filter
and vacuum gauge. (Flow controllers are covered in detail in section 3.2.)

2.2.1 Valve

An industry standard 1/4” stainless steel bellows valve is mounted at the top of the canister.
The valve maintains the vacuum in the canister prior to sampling and seals the canister once
the sample has been collected. No more than a half turn by hand is required to open the
valve. Do not over-tighten the valve after sampling or it may become damaged. A damaged
valve can leak, possibly compromising the sample. Some canisters have a metal cage near
the top to protect the valve.

To protect the valve and provide secure connections in the field, a replaceable fitting is
attached to all canisters. As threads wear and require replacement, new fittings can be
installed at the laboratory prior to shipping to the field. You will need a 1/2” wrench to
secure the fitting while connecting or removing the required equipment to the canister.

©2014 Eurofins Air Toxics, Inc. All Rights Reserved

2.2.2 Brass Cap

Each canister comes with a brass cap (i.e., Swagelok 1/4” plug) secured to the inlet of the
valve assembly. The cap serves two purposes. First, it ensures that there is no loss of
vacuum due to a leaky valve or a valve that is accidentally opened during handling. Second,
it prevents dust and other particulate matter from damaging the valve. The cap is removed
prior to sampling and replaced following sample collection.

en

%0
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2.2.3 Particulate Filter

Particulate filters should always be used when sampling with a canister. Separate filters are
provided to clients taking a grab sample, and filters are built into the flow controllers for
clients taking integrated samples. The 2 micron filter is a fritted
stainless steel disk that has been pressed into a conventional Swagelok
adapter. This device has a relatively high pressure drop across the
fritted disk and restricts the flow into the canister even when sampling
without a flow controller. Table 2.2.3 lists the typical fill time for a grab
sample using a 2 micron particulate filter.

Table 2.2.3 Grab Sample Fill Times for Canisters

CANISTER VOLUME 2 micron filter

6L <5 minutes

1L <1 minute
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2.2.4 Fittings

All fittings on the sampling hardware are 1/4” Swagelok, and a 9/16” wrench is used to
assemble the hardware. A 1/2” wrench is also required to tighten fittings onto a union
connector. Compression fittings should be used for all connections. Never use tube-in-tube
connections. It is critical to avoid leaks in the sampling train. Leaks of ambient air through
fittings between pieces of the sampling train will dilute the sample and cause the canister to
fill at a faster rate than desired. Eurofins Air Toxics can provide the necessary fittings and
ferrules if requested.

2.2.5 Vacuum Gauge

A vacuum gauge is used to measure the initial vacuum of the canister before sampling, and
the final vacuum upon completion. A gauge can also be used to monitor the fill rate of the
canister when collecting an integrated sample. Eurofins Air Toxics provides 2 types of
gauges. For grab sampling, a test gauge checks initial and final vacuums only and is not to be
sampled through. For integrated sampling a gauge is built into the flow controller and may
be used for monitoring initial and final vacuums, as well as monitoring the fill rate of the
canister. Both gauges are considered to be rough gauges, intended to obtain a relative
measure of vacuum change. Accuracy of these field gauges are generally on the order of +/-
5in Hg. Individuals with work plans that outline specific gauge reading requirements are
strongly encouraged to purchase and maintain their own gauges in the field. In special
cases, a laboratory-grade, NIST-traceable vacuum gauge can be provided upon request.

The vacuum gauges that are routinely provided are intended as a rough gauge

measurement device (+/-5 in Hg accuracy).

©2014 Eurofins Air Toxics, Inc. All Rights Reserved
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Section 3.0 Sampling with Canisters

There are two basic modes of canister sampling: grab and integrated. A grab sample is
taken over a short interval (i.e., 1-5 minutes) to provide a point-in-time sample
concentration, while an integrated sample is taken over a specified duration or utilizing a
specified flow rate. In both modes the canister vacuum is used to draw the sample into the
canister. This is commonly referred to as passive canister sampling. Sections 3.1 and 3.2
detail procedures for grab and integrated sampling, and section 3.3 provides procedures
specific to soil vapor collection.

Regardless of the type of canister samples collected, the following rules apply:

e DO NOT use canister to collect explosive substances, radiological or biological agents,
corrosives, extremely toxic substances or other hazardous materials. It is illegal to ship
such substances and you will be liable for damages.

e ALWAYS use a filter when sampling. NEVER allow liquids (including water) or corrosive
vapors to enter canister.

e DO NOT attach labels to the surface of the canister or write on the canister; you will be
liable for cleaning charges.

e DO NOT over tighten the valve, and remember to replace the brass cap.

e |F the canister is returned in unsatisfactory condition, you will be liable for damages.

e DO NOT make modifications to the equipment connections and/or use Teflon tape
unless approved by the laboratory.

e AND, if you have any questions or need any support, our experienced project
management team is just a phone call away at 800-985-5955.

Use a 9/16” and 1/2” wrench to tighten Swagelok connections on the canister

sampling train.

©2014 Eurofins Air Toxics, Inc. All Rights Reserved

3.1 Grab Sampling Using Canisters ‘-’g

The most common hardware configuration used to ~") _
take a grab sample is to simply attach a particulate —
filter to the canister inlet. A particulate filter is

shown in section 2.2.3 and is used to prevent particulate matter from fouling the valve and
entering the canister.

3.1.1 Step-By-Step Procedures for Canister Grab Sampling

These procedures are for a typical ambient air sampling application; actual field conditions
and procedures may vary.

Before you get to the field:

1. Verify contents of the shipped package (e.g., chain-of-custody, canister, particulate
filter, and gauge — if requested).

2. Make sure you include a 9/16” and 1/2” wrench in your field tool kit.

3. Verify the gauge is working properly.

4. Verify the initial vacuum of canister as described in the following section:

e Verify Initial Vacuum of the Canister: Prior to shipment, each canister is checked for
mechanical integrity. However, it is still important to check the vacuum of the canister
prior to use. Eurofins Air Toxics recommends doing this before going to the field if
possible. The initial vacuum of the canister should be greater than 25 in Hg. If the
canister vacuum is less than 25 in Hg, ambient air may have leaked into the canister
during storage or transport and the sample may be compromised. Contact your Project
Manager if you have any questions on whether to proceed with sample collection. If
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sampling at altitude, there are special considerations for gauge readings and sampling
(see Section 5.2). The procedure to verify the initial vacuum of a canister is simple but

unforgiving.

1. Confirm that valve is closed (knob should already be tightened clockwise).
2. Remove the brass cap.

3. Attach gauge.

4. Attach brass cap to side of gauge tee fitting to

ensure a closed train.

Open and close valve quickly (a few seconds).

Read vacuum on the gauge.

7. Record gauge reading on “Initial Vacuum” column
of chain-of-custody.

8. Verify that canister valve is closed and remove
gauge.

9. Replace the brass cap.

o w

When ready to sample:

1. Confirm that valve is closed (knob should already be tightened clockwise).

2. Remove brass cap.

3. Attach particulate filter to canister.

4. Open valve 1/2 turn (6 L canister normally takes less than 5 minutes to fill).

5. Close valve by hand tightening knob clockwise.

6. Verify and record final vacuum of canister (repeat steps used to verify initial
vacuum). For grab samples, the ending vacuum is typically close to ambient
pressure (0 in Hg).

7. Replace brass cap.

8. Fill out canister sample tag (make sure the sample ID and date of collection recorded
on the sample tag matches what is recorded on the COC exactly).

9. Return canister in box provided.

10. Return sample media in packaging provided.

©2014 Eurofins Air Toxics, Inc. All Rights Reserved

11. Fill out chain-of-custody and relinquish samples properly (it is important to note the
canister serial numbers on the chain-of-custody).

12. Place chain-of-custody in box and retain pink copy.

13. Tape box shut and affix custody seal (if applicable) across flap.

14. Ship accordingly to meet method holding times.

Return all equipment used or unused to the laboratory. Unreturned canisters and
associated hardware will result in additional charges as outlined in the media

agreement.

3.2 Integrated Sampling with Canisters and Flow Controllers

As an alternative to an “instantaneous” grab sample, an air sample collected at a controlled
rate is referred to as an integrated sample. Flow controllers or flow restrictors are devices
which provide sample collection at a desired flow rate and/or sampling interval. By using a
flow controller at a specified flow rate, air samples can provide information on average
compound concentrations over a defined period. For example, an 8- or 10-hour integrated
sample can be used to determine indoor air quality in the workplace. Similarly, a 24-hour
integrated sample may be collected to determine residential exposure to indoor or outdoor
air sources. In addition to using a flow controller for time-integrated sample collection, a
flow controller may be required for soil gas collection to restrict the vacuum applied to the
soil and pore water and to collect a representative sample with minimal intrusion of
ambient air.

Eurofins Air Toxics provides two general types of flow controllers: mass flow controllers and

critical orifice devices. Both devices are driven by differential pressure between ambient
conditions and vacuum in the canister.
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3.2.1 Mass Flow Controller

A mass flow controller employs a diaphragm that actively
compensates to maintain a constant mass flow rate over the
desired time period. As the differential pressure decreases,
the flow rate decreases and the diaphragm responds by
opening up to allow more air to pass through to maintain a stable flow rate. Mass flow
controllers are calibrated in the laboratory to provide flow rates suitable for durations up to
24 hours. Durations greater than 24 hours are possible, however, performance of the flow
controller is less reliable due to the low flow rates required.

3.2.2 (Critical Orifice Devices

Eurofins Air Toxics has two types of critical
orifice controllers — “capillary column” and
“frit pressed”. Both types restrict the flow
rate and the canister fill rate decreases as
the canister fills to ambient pressure.
These controllers are suitable for
applications not requiring constant flow
rate over the sampling period such as soil
vapor collection or at sites in which temporal variability of VOCs is not expected. Critical
orifice devices can cover intervals from 0.5 to 12 hours and flow rate from 10 to 250

ml/min. The “capillary column” device (also known as the Blue
3 ;( Body Flow Controller) restricts air flow by forcing the sample to

L ﬁ.’.ﬂ

enter a capillary column of minute radius. The flow rate is a
function of the length of inert capillary column. The frit pressed
device has a critical orifice machined to meet a set flow rate.

©2014 Eurofins Air Toxics, Inc. All Rights Reserved

3.2.3 Sampling Interval and Flow Controller Setting

When you request canisters and flow controllers from Eurofins Air Toxics, you will be asked
for the flow rate (soil vapor) or sampling interval (ambient air), and the flow controllers will
be pre-set prior to shipment. The flow rate is set at standard atmospheric conditions
(approximately sea level and 25°C). If samples will be collected at elevation or at ambient
temperatures significantly different than 25°C, the canister will fill faster or slower
depending on sample conditions. If you specify unusual sample conditions at the time of
project set-up, we can set the flow controller accordingly. (See Section 5.2 for a discussion
of collecting a sample at elevation.) Mass flow controllers should not be utilized for source
or process samples in which the collection point is under vacuum or pressure. Please
discuss these specific non-standard field conditions with your Project Manager at the time
of project set-up.

Table 3.2.3 Flow Rates for Selected Sampling Intervals (mL/min)

4
Sampling Interval (hrs) min. | 0.5 1 2 4 8 12 24
6 L Canister NA 167 | 83.3 | 41.7 | 20.8 | 11.5 | 7.6 3.8
1 L Canister 167 | 26.6 | 13.3 | 6.7 - - - -

Note: Target fill volumes for 6 L and 1 L canisters are 5,000 mL and 800 mL, respectively.
3.2.4 Final Canister Vacuum and Flow Controller Performance

For time-integrated sample collection using a mass flow controller, the final vacuum of a
canister should ideally be approximately 5 in Hg or greater. The flow rate will remain

constant as the canister fills and will start to decrease as the canister vacuum approaches
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5in Hg. At this point, the differential pressure between the canister and ambient air is not
sufficient to maintain the set flow rate. Because of normal fluctuations in the flow rate due
to changes in field temperature and pressure, the final vacuum typically ranges between 3

and 10 in Hg.

If the residual canister vacuum is greater than 10 in Hg (i.e., more vacuum), the actual
flow rate is lower than the set point and less sample volume is collected. When the
canister is pressurized prior to analysis, the pressurization dilution will be greater than
normal. This will result in elevated reporting limits.

If the residual canister vacuum is near ambient pressure for a time-integrated sample,
the canister filled faster than calibrated. Once the vacuum decreases below 5 in Hg, the
flow rate begins to decrease from its set point. This scenario indicates that the sample
is weighted toward the first portion of the sampling interval. The sampler cannot be
certain the desired sampling interval was achieved before the canister arrived at
ambient conditions. Although the actual sampling interval is uncertain, the canister still
contains a sample from the site.

Table 3.2.4 Relationship between Final Canister Vacuum, Volume
Sampled, and Dilution Factor (6 L Canister)

Final Vacuum (in
Hg) 0 2.5 5 7.5 10 12.5 15 17.5 20

Volume Sampled (L) 6 5.5 5.4 5 4 35 3 2.5 2

Dilution Factor* 134 | 146 | 1.61 | 1.79 | 2.01 | 2.30 | 2.68 | 3.22 | 4.02

*Canister pressurized to 5 psig for analysis

©2014 Eurofins Air Toxics, Inc. All Rights Reserved

Final Method Dilution Factor X Dilution Factor
Reporting  —— Reporting (Canister (Sample Analysis)
Limit Limit o .
Pressurization)

Final Pressure 14.7 psig + Final Pressure (psig)

Dilution Factor - ] ]
— Receipt — 14.7 psig 1-Receipt Vacuum
(Canister - Pressure - [ (in Hg) ]
Pressurization) -
29.9in Hg

3.2.5 Considerations for Integrated Sampling with Canisters

Collecting an integrated air sample is more involved than collecting a grab sample. Sampling
considerations include verifying that the sampling train is properly configured, monitoring
the integrated sampling progress, and avoiding contamination.

e Avoid Leaks in the Sampling Train: A leak in any one of these connections means that
some air will be pulled in through the leak and not through the flow controller. (Follow
the leak check step #4 in 3.2.6).

e Verify Initial Vacuum of Canister: See Section 3.1.1 for
instructions on verifying initial canister vacuum. A separate
gauge is not necessary as both the mass flow controllers
and critical orifice flow controllers have built-in rough
gauges.

e Monitor Integrated Sampling Progress: When feasible, it is
a good practice to monitor the progress of the integrated
sampling during the sampling interval. The volume of air
sampled is a linear function of the canister vacuum. For
example, when using a 24-hour mass flow controller, at a
quarter of the way (6 hours) into a 24-hour sampling
interval, the canister should be a quarter filled (1.25 L) and
the gauge should read approximately 6 in Hg lower than
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the starting vacuum (~22 in Hg). More vacuum indicates that the canister is filling too
slowly; less vacuum means the canister is filling too quickly. If the canister is filling too
slowly, a valid sample can still be collected (see Section 3.2.4). If the canister is filling too
quickly because of a leak or incorrect flow controller setting, corrective action can be
taken. Ensuring all connections are tight may eliminate a leak. It is possible to take an
intermittent sample; the time interval need not be continuous.

e Avoid Contamination: Flow controllers should be cleaned between uses. This is done by
returning them to the laboratory.

e Caution When Sampling in Extreme Temperatures: Field temperatures can affect the
performance of the mass flow controllers. Laboratory studies have shown that flow
rates can increase slightly with decreasing temperatures. A flow rate increase of
approximately 10% is expected when sampling at field temperatures of 5 to 10°C.

3.2.6 Step-by-Step Procedures for Integrated Sampling

These procedures are for a typical ambient air sampling application; actual field conditions
and procedures may vary.

Before you get to the field:

1. Verify contents of the shipped package (e.g., chain-of-custody, canister, and flow
controller)

2. Make sure you include a 9/16” and 1/2” wrench in your field tool kit.

3. Verify the gauge is working properly

4. Verify the initial vacuum of canister (section 3.1.1)

When ready to sample:

1. Confirm that valve is closed (knob should already be tightened clockwise).
2. Remove brass cap from canister.

©2014 Eurofins Air Toxics, Inc. All Rights Reserved

3. Attach flow controller to canister. The flow controller is securely attached if the flow
controller body does not rotate.

4. Place the brass cap at the end of the flow controller creating an air tight train, and
quickly open and close the canister valve in order to check for leaks. If the needle on the
gauge drops, your train is not airtight. In this case, try refitting your connections and/or
tightening them until the needle holds steady.

5. Once the sample train is airtight remove the brass cap from the flow controller and

open the canister valve a % turn.

Monitor integrated sampling progress periodically.

Verify and record final vacuum of canister (simply read built-in gauge).

When sampling is complete, close valve by hand tightening knob clockwise.

Detach flow controller and replace brass cap on canister.

10. Fill out canister sample tag (make sure the sample ID and date of collection recorded on
the sample tag matches what is recorded on the COC exactly).

11. Return canisters and associated media in boxes provided. Failure to return all of the
provided equipment will result in a replacement charge as outlined in the media
agreement.

12. Fill out chain-of-custody and relinquish samples properly (it is important to note the
canister serial numbers on the chain-of-custody).

13. Place chain-of-custody in box and retain pink copy.

14. Tape box shut and affix custody seal at each opening (if applicable).

15. Ship accordingly to meet method holding times.

L ooN

3.3 Soil Gas Sample Collection

Canisters can be used for the collection of soil vapor by attaching the sampling train to the
soil gas probe. Typically, a critical orifice flow controller is used to minimize the applied
vacuum in order to minimize partitioning of VOCs from the soil or pore water to the soil
vapor. Additionally, lower flow rates help to minimize the intrusion of ambient air into the
soil vapor probe. In general, time-integration is not required for soil gas samples; however,
there may be exceptions to this rule of thumb. For example, some regulatory guidance
documents recommend concurrent indoor air and sub-slab soil vapor collection over a
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24-hour period. This means that a mass flow controller calibrated for a 24-hour sample
would be required for the sub-slab as well as the indoor air sample.

3.3.1 Canister to probe connection — Tubing

Collection of a soil gas sample requires the use of tubing to connect the soil gas probe to the
sample train. Teflon FEP tubing is recommended based on its low background and its
inertness. Alternative tubing can be used if shown to meet data quality objectives. Please
note that Low Density Polyethylene or flexible Tygon tubing is not recommended due to
VOC adsorption during sample collection. Teflon tubing is provided by the laboratory upon
request at the time of order. A charge based on the length will be assessed. It is important
to store the tubing away from VOC sources during storage and transport to the site to
minimize contamination.

3.3.2 Canister to probe connection —Fittings

To connect the tubing to the canister sampling train, a Swagelok fitting and a pink ferrule
are used. The position of the ferrule is key to ensure the fitting is securely connected to the
canister. See the figure below for the correct positioning and connection. The pink ferrule
is flexible and cannot be over-tightened.

©2014 Eurofins Air Toxics, Inc. All Rights Reserved

3.3.3 Leak Check Compounds Considerations

To determine whether ambient air is introduced into soil gas sample, a leak check may be
used. Leak check compounds may be liquid or gaseous tracers. Liquid compounds are
challenging to use effectively in the field and can be introduced into the sample due to
improper handling in the field, erroneously indicating a leak in the sampling train. Liquid
tracers such as isopropanol should never be directly applied to connections in the sampling
train. Rather, the liquid is carefully applied to a cloth and placed near the connection or on
the ground next to the probe. Great care must be used in the field to insure the liquid
tracer is not handled during sampling train assembly or disassembly. Even a trace amount
of a liquid tracer on a glove used to replace a canister brass cap can contaminate the
sample. Liquid leak check compounds can interfere with the analytical runs, and even small
leaks may result in analytical dilution and raised reporting limits when measuring ppbv
target compound levels.

Gaseous tracers such as helium are typically used with shroud placed over the sampling
equipment and/or borehole. To quantify the leak, the concentration of the tracer gas in
the shroud should be measured.

Specify the leak check compound planned for your soil gas sampling event and

¢ record on the COC.

3.3.4 Step-by-Step Procedures for Soil Vapor Sampling

These procedures are for a typical soil vapor sampling application; actual field conditions
and procedures may vary. Please consult your specific regulatory guidance for details.

Page | 10
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Before you get to the field:

w

Verify contents of the shipped package (e.g., chain-of-custody, canister, tubing, fittings,
and flow controller).

Make sure you include a 9/16” and 1/2” wrench in your field tool kit.

Verify the gauge is working properly.

Verify the initial vacuum of canister.

Prior to vapor collection:

Purge tubing adequately. A long length of tubing has significant volume of “dead air”
inside. Without purging, this air will enter the canister and dilute the sample. Consider
using a handheld PID/FID to confirm that you have purged the tubing and are drawing
sample air through the tubing. A standard rule of thumb is to utilize 3 purge volumes
prior to sample collection. However, under certain circumstances, purge volumes of 1
to 10 may be appropriate. Please review your regulatory guidance and your site specific
conditions in determining the appropriate purge volumes.

Don’t sample water. If moisture is visible in the sample tubing, the soil gas sample may
be compromised. Soil gas probes should be at an appropriate depth to avoid reaching
the water table. Additionally, subsurface vapor should not be collected immediately
after measurable precipitation.

When ready to sample:

N

Confirm that valve is closed (knob should already be tightened clockwise).

Remove brass cap from canister.

Attach flow controller to canister if needed. The flow controller is securely attached if
the flow controller body does not rotate. (Note: The frit-press flow controller and 1 L
canister may be pre-assembled by the laboratory.)

Place the brass cap at the end of the flow controller creating an air tight train, and
quickly open and close the canister valve in order to check for leaks. If the needle on the

©2014 Eurofins Air Toxics, Inc. All Rights Reserved

10.

11.

12.

13.
14.
15.

gauge drops, your train is not airtight. In this case, try refitting your connections and/or
tightening them until the needle holds steady.

Once the sample train is airtight remove the brass cap from the flow controller and
attach the probe tubing to the flow controller using the pink ferrule and Swagelok nut.
(See 3.3.2 for proper positioning of the ferrule.)

Once the probe line has been purged and appropriate leak check measures have been
implemented, open the canister valve a % turn.

Verify and record final vacuum of canister (simply read built-in gauge).

When canister fills to the desired end vacuum, close valve by hand tightening knob
clockwise.

Please note: Some projects require residual vacuum of approximately 5 in Hg at the end
of sample collection even if time-integrated samples are not required. The residual
vacuum serves to provide a check of the integrity of the canister during transport to the
laboratory to insure no leaks occurred during shipment. A field vacuum reading similar
to the lab receipt vacuum reading demonstrated that no leak occurred.

Detach tubing and flow controller and replace brass cap on the canister.

Fill out canister sample tag (make sure the sample ID and date of collection recorded on
the sample tag matches what is recorded on the COC exactly).

Return canisters and associated media in boxes provided. Failure to return all of the
provided equipment will result in a replacement charge as outlined in the media
agreement.

Fill out chain-of-custody and relinquish samples properly (it is important to note the
canister serial numbers on the chain-of-custody).

Place chain-of-custody in box and retain pink copy

Tape box shut and affix custody seal at each opening (if applicable)

Ship accordingly to meet method holding times
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3.4.4 Collecting Soil Gas Samples with Sampling Manifolds

If required, Eurofins Air Toxics can provide a sampling manifold to assist with leak checking
the sampling train, purging the sampling line, and monitoring the vacuum applied to the soil
gas bore hole during sample collection. The manifold is shown below:

| 44— Canister Gauge

Connect to purge canister —p»

Purge Valve —p. 4 Flow Controller

|
|<— Down Hole Gauge

i w €«— Connect to probe

The ‘Down Hole Gauge’, located prior to the flow restrictor, is a vacuum gauge that
monitors the vacuum applied to the soil gas probe. Because this is not a flow meter but a
measure of pressure/vacuum, the gauge should read at zero if there is sufficient flow from
the soil. If the gauge begins to read a vacuum, then the flow is being restricted. Low flow,
high vacuum conditions can be encountered when sampling in low permeability soil. The
‘Canister Gauge’, in line after the flow controller and prior to the purge canister, is a
vacuum gauge that indicates to the sampler whether or not the canister is filling properly at
the expected rate. This setup enables the sampler to evaluate the lithologic conditions at
the site and determine if a valid soil gas sample is being taken. Finally, when duplicate

©2014 Eurofins Air Toxics, Inc. All Rights Reserved

samples are required, the manifold can be used as a duplicate sampling “T” by simply
replacing the purge canister with another sample canister.

There are several options to use as a purge vacuum source to attach to the purge valve
connection —a Summa canister, sampling pump or sampling syringe. The below
instructions assume a Summa canister will be used as a purge volume source since other
sources are generally provided by the client.

When ready to sample:

Leak Check Test

1. Confirm that canister valves are closed (knob should already be tightened clockwise).

2. Remove brass caps from both the sample canister and the purge canister. (Unless using
certified media, there is no difference between the two).

3. Attach manifold center fitting to sample canister.

4. Attach purge canister to the Purge Valve end of the manifold by attaching provided
Teflon tubing and compression fittings.

5. Confirm that there is a brass cap secured at the inlet of the manifold creating an air tight
train, make sure the manifold valve above the purge canister is open, and quickly open and
close the purge canister valve in order to check for leaks. If the needle on the gauge drops,
your train is not airtight. In this case, try refitting your connections and/or tightening them
until the needle holds steady.

Purging

6. Once the sample train is airtight remove the brass cap from the manifold inlet, connect
the tubing from the sample port using a compression fitting and open the purge canister
valve, 1/2 turn.

7. Monitor integrated sampling progress periodically. *Please note, because the purge
canister is inline after the flow restrictor the line will not purge faster than at a rate of 167
ml/min.
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8. Once the desired purge volume is met close both the manifold valve and the purge
canister valve by hand tightening the knobs clockwise.

9. If sampling at multiple locations, the purge canister can be disconnected from the
manifold and used to begin purging the next sample location without compromising the
sample train.

Sampling

10. The line is now ready to be sampled. Open the sample canister valve and monitor
sampling progress periodically.

11. When the sampling is complete close the valve and replace the brass cap on the
canister; record final vacuum of canister (simply read built-in gauge).

12. Fill out canister sample tag (make sure the sample ID and date of collection recorded on
the sample tag matches what is recorded on the COC exactly).

13. Return canisters in boxes provided and all parts of the soil gas manifold. Unreturned

media will result in a replacement charged assessed as described in the media agreement.

14. Fill out chain-of-custody and relinquish samples properly (it is important to note the
canister serial numbers on the chain-of-custody).

15. Place chain-of-custody in box and retain pink copy.
16. Ship accordingly to meet method holding times.

©2014 Eurofins Air Toxics, Inc. All Rights Reserved
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Section 4.0 Sampling with Bags

This section provides a description of the types of air sampling bags, selecting the right bag
for your application, practical considerations for sampling, and step-by-step instructions for
collecting a grab sample. Photographs illustrate the correct way to assemble the various
sampling components.

4.1 Introduction to Bags

Air sampling bags are containers used to collect whole air samples for landfill gas, soil gas
and stationary source applications. Bags can be constructed from various materials which
can differ in terms of stability characteristics and cleanliness. In general, air sampling bags
are best suited for projects involving analysis of compounds in the ppmv range. They can be
used to collect sulfur compounds, but only if the fittings are non-metallic (e.g.,
polypropylene, Teflon®, or Nylon).

Air sampling bags are equipped with a valve that allows for filling. Sample collection
requires a pressurized sampling port, a low flow rate pump or a lung sampler. The bag
expands as the vapor sample is pulled in. When the target volume of the sample is
collected, the valve is closed and the bag is returned to the laboratory. Bag materials should
be selected based on the specific application. Common air sampling bags include Tedlar
film and FlexFoil. Eurofins Air Toxics maintains a limited inventory of air sampling bags in 1
L,3Land5 L volumes.

4.1.1 Tedlar Film
Tedlar is a trade name for a polyvinyl fluoride film developed by DuPont Corporation in the
1960’s. This patented fluoropolymer has been used in a wide variety of applications

including protective surfacing for signs, exterior wall panels and aircraft interiors. Tedlar®
film is tough yet flexible and retains its impressive mechanical properties over a wide range

©2014 Eurofins Air Toxics, Inc. All Rights Reserved

of temperatures (from well below freezing to over 200°F). Tedlar® exhibits low permeability
to gases, good chemical inertness, good weathering resistance and low off-gassing.

Tedlar® bags may be used to collect samples containing o) O
common solvents, hydrocarbons, chlorinated solvents,
sulfur compounds, atmospheric and biogenic gases and
many other classes of compounds. Compounds with low
vapor pressures such as Naphthalene are not appropriate
for Tedlar bags as recovery is very low even under short
sample storage times. Low molecular compounds such as
Helium and Hydrogen can diffuse through the Tedlar bag
material resulting in poor storage stability.

O

4.1.2 Tedlar® Bag Suppliers and Re-use

Compounds commonly detected from analyzing new Tedlar® bags include methylene
chloride, toluene, acetone, ethanol, 2-propanol, phenol, and dimethylacetamide. While
levels of these common artifacts are typically in the ppbv range, the cleanliness of bags can
vary significantly between vendors, and purchasing bags directly from an unknown vendor
should be avoided. Once the Tedlar® bag is used for sample collection, the surface has been
exposed to moisture and possible VOCs. It may irreversibly adsorb many VOCs at the low
ppbv level. A series of purges with certified gas may not remove the VOCs from the surface.
Consider your data quality objectives to determine whether re-using Tedlar® bags is
appropriate.

4.1.3 Hold Time for a Tedlar® Bag

The media hold time for a Tedlar® bag is indefinite if stored out of sunlight in a cool, dry
location.

The sample hold time to analysis varies by method and compound. See Table 4.1.3 for
recommended sample storage times for commonly requested parameters.
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Table 4.1.3 Recommended Maximum Sample Storage Times for Tedlar® Bags

Table 4.1.4 Recommended Maximum Sample Storage Times for FlexFoil Bags

Analytical Method Chemical Class Storage Time

ASTM D5504 Hydrogen sulfide, Methyl mercaptan only 24 hours
Not recommended for full sulfur list.

ASTM D1946 Atmospheric and natural gases Up to 3 days

ASTM D1945 Full List

Analytical Method Chemical Class Storage Time
ASTM D5504 Suite of sulfur compounds including 24 hours
Reactive Sulfur compounds (Hydrogen
sulfide, Methyl mercaptan)
ASTM D1946 Atmospheric and natural gases: Up to 3 days
ASTM D1945 CO, CO2, CH4, C2-C5 hydrocarbons
(He and H, not recommended)
Modified TO-14A, TO-15, Volatile Organic Compounds (VOCs) Up to 3 days
TO-3,TO-12

4.1.4 FlexFoil Bags

FlexFoil bags are made from an opaque and flexible material with 4-ply construction
resulting in high physical strength to minimize rupture and leakage and low permeability to
provide good stability for low molecular weight compounds. FlexFoil bags are ideal for
target compounds such as Hydrogen and Helium and can be used for the suite of
atmospheric and natural gas components. While the reactive sulfur compounds, Hydrogen
Sulfide and Methyl Mercaptan, show good stability over 24 hours in FlexFoil bags, other
sulfur compounds demonstrate low recovery. Table 4.1.4 summarizes the compounds and
the hold times amenable to FlexFoil bags.

©2014 Eurofins Air Toxics, Inc. All Rights Reserved

4.2  Air Bag Sampling

Using a bag to collect an air sample normally involves “active” sampling, unlike an
evacuated canister that can be filled “passively” by simply opening the valve. There are two
methods commonly used to fill a bag: a pump or a lung sampler.

e Sampling with a Pump: The most common © o
method for filling a bag is to use a small ®
pump with low flow rates (50-200 mL/min) o=
and tubing to fill the bag. Eurofins Air "
Toxics, Inc. does not provide pumps but
pumps may be rented from equipment
providers or purchased from
manufacturers such as SKC or Gilian. o

e Sampling with a Lung Sampler: A “lung
sampler” may be used to fill a bag.

Although a little more complicated than
simply using a pump, the main advantage
to using a lung sampler to fill a bag is that it
avoids potential pump contamination.
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A bag with attached tubing is placed in a small airtight chamber (even a 5-gallon bucket
can work) with the tubing protruding from the chamber. The sealed chamber is then
evacuated via a pump, causing the bag to expand and draw the sample into the bag
through the protruding tube. The sample air never touches the wetted surfaces of the
pump. Eurofins Air Toxics does not provide lung samplers, but they can be rented from
equipment suppliers or purchased by manufacturers such as SKC Inc.

4.2.1 Considerations for Bag Sampling
Some considerations for collecting a bag sample:

e Fill the bag no more than 2/3 full: Allow for possible expansion due to an increase in
temperature or decrease in atmospheric pressure (e.g., the cargo hold of a plane)

e Keep the Tedlar® bag out of sunlight: Tedlar® film is transparent to ultraviolet light
(although opaque versions are available) and the sample should be kept out of sunlight
to avoid any photochemical reactions

e Protect the bag: Store and ship the bag samples in a protective box at room
temperature. An ice chest may be used, but DO NOT CHILL

¢ Fill out the bag label: It is much easier to write the sample information on the label
before the bag is inflated. Make sure to use a ball-point pen, never a Sharpee or other
marker which can emit VOCs.

e Provide a “back-up” bag: Consider filling two bags per location in the rare occasion that
a defective bag deflates before analysis. The “hold” sample does not need to be
documented on the Chain-of-Custody and should have an identical sample ID to the
original sample indicating that it is the “hold” sample

e Avoid Contamination: Care should be taken to avoid contamination introduced by the
pump or tubing. Begin sampling at locations with the lowest compound concentrations
(e.g., sample the SVE effluent before the influent). Decontaminate the pump between
uses by purging with certified air for an extended period; better yet, use a lung sampler.
Use the shortest length possible of Teflon® tubing or other inert tubing. DO NOT REUSE
TUBING. If long lengths of tubing are used, consider purging the tubing with several
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volumes worth before sampling. If you are concerned about sampling for trace
compounds, you shouldn’t be using a Tedlar® bag (see Section 1.2)

Don’t Sample Dangerous Compounds in a Bag: Do not ship any explosive substances,
radiological or biological agents, corrosives or extremely hazardous materials to Eurofins
Air Toxics. Bag rupture during transit to the laboratory is possible and the sampler
assumes full liability.

4.2.2 Step-by-Step Procedures for Bag Sampling (Pump)

Note: These procedures are for a typical stationary source (e.g., SVE system) sampling
application; actual field conditions and procedures may vary.

Before you get to the field:

1.

2.

Verify contents of the shipped package (e.g., chain-of-custody, bag, and tubing/fittings —
if requested).
Verify pump cleanliness and operation (Eurofins Air Toxics does not provide pumps).

When ready to sample:

Purge sample port.

Attach new Teflon® tubing from sample port or probe to low flow rate pump.
Purge tubing.

Fill out bag sample tag.

Attach additional new Teflon® tubing from the pump outlet to the bag valve.
Open bag valve.

Collect sample (FILL NO MORE THAN 2/3 FULL).

. Close bag valve by hand tightening valve clockwise.

. Return filled bags in a rigid shipping container (DO NOT CHILL).
. Fill out chain-of-custody and relinquish samples properly.

. Place chain-of-custody in box and retain pink copy.
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14. Tape box shut and affix custody seal (if applicable) across flap.
15. Ship first overnight or priority overnight to meet method holding times.

Expedite delivery of air sampling bags to the laboratory for analysis.

Section 5.0 Special Sampling Considerations

This section provides recommendations for the collection of field QC samples such as field
duplicates. Considerations for sampling at altitude, sampling SVE ports and using sample
cylinders are presented.

5.1 Field QC

To measure accuracy and precision of the field activities, project plans often include field
duplicates, field blanks, ambient blanks, trip blanks and/or equipment blanks.

5.1.1 Field Duplicate

A field duplicate is a second sample collected in the field simultaneously with the primary
sample at one sampling location. The results of the duplicate sample may be compared
(e.g., calculate relative percent difference) with the primary sample to provide information
on consistency and reproducibility of field sampling procedures. Due to the nature of the
gas phase, duplicate samples should be collected from a common inlet. The configuration
for collecting a field duplicate includes stainless steel or Teflon® tubing connected to a
Swagelok “T”. If integrated samples are being collected and the sample duration is to be
maintained, the sample train should be assembled as follows: each canister should have a
flow controller attached, then the duplicate sampling T should be attached to the flow
controllers. If the collection flow rate from the sample port is to be maintained then the
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duplicate sampling T should be connected to the canisters; then the flow controller is
connected to the inlet of the sampling T.

Alternatively, if the project objective is to assess spatial or temporal variability, then field
duplicates may be deployed in close proximity (ambient air sampling) or samples may be
collected in succession (soil vapor).

5.1.2 Field Blank

A field blank is a sample collected in the field from a certified air source. Analysis of the field
blank can provide information on the decontamination procedures used in the field. Clean
stainless steel or Teflon® tubing and a certified regulator should be used. It is imperative
that individually certified canisters (the sample canister and the source canister/cylinder, if
applicable) be used to collect a field blank.

5.1.3 Ambient Blank

An ambient blank is an ambient air sample collected in the field. It is usually used in
conjunction with soil gas or stationary source (e.g., SVE system) sampling. Analysis of the
ambient blank can provide information on the ambient levels of site contaminants. It is
recommended that an individually certified canister be used to collect an ambient blank.

5.1.4 Trip Blank

When sampling for contaminants in water, the laboratory prepares a trip blank by filling a
VOA vial with clean, de-ionized water. The trip blank is sent to the field in a cooler with new
sample vials. After sampling, the filled sample vials are placed back in the cooler next to the
trip blank and returned to the laboratory. Analysis of the trip blank provides information on
decontamination and sample handling procedures in the field as well as the cleanliness of
the cooler and packaging.
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When sampling for compounds in air, a trip blank provides little, if any, of the information
above. A trip blank canister can be individually certified, evacuated, and sent to the field in
a box with the sample canisters. Since the valve is closed and the brass cap tightened, it is
guestionable if the trip blank canister contents are ever “exposed” to sampling conditions.
The trip blank VOC concentrations essentially provide information regarding the cleanliness
and performance of the trip blank canister. Results cannot necessarily be applied to the
associated field sample canisters accompanying the trip blank. Eurofins Air Toxics does not
recommend collecting a trip blank for air sampling.

5.2 Considerations for Sampling at Altitude

Sampling at altitudes significantly above sea level is similar to sampling a stationary source
under vacuum in that target fill volumes may be difficult to achieve. The figure to the right
illustrates the relationship between increasing altitude and decreasing atmospheric
pressure. Ambient conditions in Denver at 5,000 ft altitude are quite different from ambient
conditions at sea level. Canister sampling is driven by the differential pressure between
ambient conditions and the vacuum in the canister.

There is less atmospheric pressure in Denver and 5 L is the maximum fill volume of standard
air assuming the canister is allowed to reach ambient conditions (i.e., final gauge reading of
0 in Hg). Theoretically, if you sample high enough (e.g., in space), no sample would enter
the canister because there is no pressure difference between the evacuated canister and
ambient conditions. To fill a canister to 6 L in Denver, you would need to use an air pump.

Sampling at altitude also affects gauge readings. The gauges supplied by Eurofins Air Toxics,
Inc. (see Section 2.2.4) measure canister vacuum relative to atmospheric pressure and are
calibrated at approximately sea level. Before sampling at altitude, the gauges should be
equilibrated (see Section 3.1). But even after equilibrating the gauge, verifying the initial
vacuum of a canister at altitude is misleading. In Denver at 5,000 ft, expect the gauge to
read 25, not 29.9 in Hg. You do not have a bad canister (i.e., leaking or not evacuated
properly). The canister is ready for sampling and the gauge is working properly.
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If you have questions about sampling at altitude, please call your Project Manager at 800-
985-5955.

Vacuum gauge reading (calibrated at sea level) of

® evacuated canister

Altitude/Standard atmospheric pressure 20.6in Hg

4.1 L max fill

(10,000 ft) @

10,000 ft/10.1 psi [ra—

25in Hg
5 L max fill

(5,000 ft)

5,000 ft/12.2 psi —

4,000 ft/12.7 psi -

3,000 ft/13.2 psi 27.4in Hg
5.5 L max fill
2,000 ft/13.7 psi (2’500 ft)

o

1,000 ft/14.2 psi

0 ft/14.7 psi

(Sea level)

5.3 Considerations for SVE/LFG Collection System Sampling

There are some additional sampling considerations for collecting grab samples (canister or
bag) from a Soil Vapor Extraction (SVE) system or landfill gas (LFG) collection system. The
general challenge with these samples arises from the need to employ a length of tubing to
direct the landfill gas or process air to the canister or bag. Tubing introduces the potential
for contamination and diluting the sample.
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e Use inert tubing. Teflon® tubing is recommended. Tubing with an outer diameter of %4”
works best with the fittings on the particulate filter. (See Section 3.3.1).

e Do not reuse tubing.

e Purge tubing adequately. A long length of tubing has significant volume of “dead air”
inside. Without purging, this air will enter the canister and dilute the sample. Consider
using a handheld PID/FID to confirm that you have purged the tubing and are drawing
sample air through the tubing.

e Avoid leaks in the sampling train. Leaks of ambient air through fittings between pieces
of the sampling train (e.g., tubing to particulate filter) will dilute the sample.

e Always use compression fittings for all connections; never use tube in tube connections.

e Purge the sample port. A sample port on an SVE system or LFG collection system can
accumulate solids or liquids depending upon the location of the port in the process and
the orientation of the port. An influent sample port located upstream of a filter or
moisture knock-out can be laden with particulates or saturated with water vapor. Heavy
particulate matter can clog the particulate filter and foul the canister valve. It is
important to prevent liquids from entering the canister. A sample port oriented
downward may have liquid standing in the valve. Purge the sample port adequately
before connecting the sampling train.

e Consider the effects of sampling a process under vacuum or pressure. When collecting
a grab sample from a stationary source such as an SVE system or LFG collection system,
some sample ports may be under vacuum or pressure relative to ambient conditions.
When the sample port is under vacuum, such as the header pipe from the extraction
well network, it may be difficult to fill the canister with the desired volume of sample. A
vacuum pump may be used to collect a canister grab sample from a sample port under
considerable vacuum. See the related discussion on sampling at altitude in Section 5.2.
When the sample port is under pressure, such as the effluent stack downstream of the
blower and treatment system, you may inadvertently pressurize the canister. Only a
DOT-approved sample cylinder should be used to transport pressurized air samples (see
Section 5.4). Under no circumstances should a Summa canister be pressurized more
than 15 psig. Bleed off excess pressure by opening the valve temporarily while
monitoring the canister with a pressure gauge.

©2014 Eurofins Air Toxics, Inc. All Rights Reserved

5.4 Considerations for Sample Cylinder Sampling

Sample cylinders, also known as “sample bombs”, are DOT-approved, high pressure, thick-
walled, stainless steel cylinders with a valve at each end. They were intended for collecting
a pressurized sample for petroleum gas applications. Sample cylinders differ from sample
canisters in that they do not have a Summa-passivated interior surface and are not
evacuated prior to shipment. Sample cylinders are not suitable for analysis of hydrocarbons
at ppbv levels. Sample cylinders can be used for analysis of natural gas by ASTM D-1945 and
calculation of BTU by ASTM D-3588. Eurofins Air Toxics assumes that clients requesting a
sample cylinder have a pressurized process and sample port with a built-in gauge and 1/4“
Swagelok fitting to attach to the sample cylinder. Eurofins Air Toxics has a limited inventory
of 500 mL sample cylinders that are particularly suited for landfill gas collection systems
(i.e., LFG to energy applications). This section provides step-by-step procedures for sampling
with a sample cylinder.

.2;- Inform the lab during project set up if hazardous samples (e.g. high Hydrogen Sulfide
¢ concentrations) will be collected to verify the lab can safely handle the samples.

Step-by-Step Procedures for Sample Cylinder Sampling

These procedures are for a typical stationary source sampling application and actual field
conditions; procedures may vary. Follow all precautions in the site Health and Safety Plan
when dealing with a pressurized sample port and sample cylinder. Follow required DOT
guidelines for packaging and shipping.

1. Verify contents of the shipped package (e.g., chain-of-custody, sample cylinder,
particulate filter).

2. Verify that gauge on sample port is working properly.

3. Purge sample port.
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10.
11.
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Remove brass caps on either end of cylinder.

Attach particulate filter to upstream valve.

Attach filter/cylinder assembly directly to the sample port.

Open both valves 1/2 turn.

Allow sample air to flow through sample cylinder (approximately 10 L for a 500 mL
cylinder).

Close downstream valve of sample cylinder by hand tightening knob clockwise.
Allow sample cylinder to pressurize to process pressure (max 100 psig).

Close upstream valve of sample cylinder and sample port.

. Detach filter/cylinder assembly from sample port and remove particulate filter.
13.
14.
15.
16.
17.

Replace brass caps.

Fill out sample cylinder sample tag.

Fill out chain-of-custody and relinquish samples properly.

Include the chain-of-custody with the samples and retain pink copy.
Pack, label, and ship according to DOT regulations.

©2014 Eurofins Air Toxics, Inc. All Rights Reserved
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Field Sampling Procedure Using Summa Canisters with RAVEqgc Quick-Connect
(QT) Fittings

Grab Sample Setup (without flow controller)

1) You should have received a female QT vacuum gauge assembly and filter with your canister.
2) Place canister in desired location that you wish to sample.

3) Pull back on the sleeve of the female QT fitting located on the filter/gauge pair.

4) Place the female end of the QT valve over the male QT valve located on the top of the canister then
release the sleeve once fully seated. Gently pull up on the filter/gauge pair to make sure they are
fully connected to the canister.

5) Verify initial vacuum of the canister. The initial vacuum should be greater than 25 “Hg.

a. Confirm that valve is closed (knob should already be tightened clockwise)

Instruction #: 12.5

Rev 4/3/19 Page 1
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Attach vacuum gauge or flow controller (brass cap will be installed on Swagelok end)
Open and close valve quickly.
Record initial vacuum level (“Hg) on the COC.

If a shut-in test is required, monitor the vacuum reading per project requirements prior
to removal of brass cap

Note: Gauges fitted with Quick Connect fittings will hold residual vacuum after
disconnecting from the canister. If you are using the same vacuum gauge to check
vacuum levels of multiple canisters, you may want to release this vacuum between
readings. Using a 9/16” wrench, loosen the brass nut located on the gauge. This will
return the gauge to zero. Retighten the brass cap and the gauge will be ready for the
next vacuum check.

6) To begin sampling, remove the brass nut on the flow controller using a 1/2” wrench to stabilize and

7)

8)

9)

9/16” wrench to turn cap as pictured below.

¥ U\
'6‘\

Open the canister valve counter clockwise no more than 1/2 turn to begin sampling. Attempts to
open the valve further can lead to valve damage and sample loss. Each flow controller has been set
to a predetermined flow rate.

When sampling is complete, record the final vacuum on the COC and then close valve by hand
tightening clockwise. Do not use tools to tighten valve.

Record final vacuum level on COC. Target final is about 5”Hg.

10) Detach flow controller by pulling back the sleeve of the female QT fitting and lifting the filter/gauge

pair off of the canister.

Instruction #: 12.5

Rev 4/3/19

Page 2



.Q f-
oete CUKOTINS ‘
Air Toxics
11) Complete the Chain of custody (COC). Write the serial # or barcode circled below from the base of

the canister. This number must be entered exactly as shown onto the COC to ensure no canister
discrepancies are present upon receipt by the lab.

TO-Can |

With RAVE™ Heurofins|
Maximum Pressure 40 PSIG | i Toris nc.

| Catslog#27420 T

12) Make sure all canister tags are filled out and match COC. If cans are unused, please write “unused”
on tag.

13) Notify your Eurofins Air Toxics Project Manager via phone (1-800-985-5955) or email
(Airtoxics@EurofinsUs.com) prior to sample delivery if rush TAT analysis is requested.

14) Safely pack all sampling media and COC'’s in boxes and return to the lab.

Integrated Sampling Setup (with flow controller)

1) Connect your flow controller to the canister by pulling back on the sleeve of the female QT fitting.

V

2) Place the female end of the QT fitting over the male QT fitting located on the top of the canister.

Instruction #: 12.5
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3) Release the sleeve once fully seated. Gently pull up on flow controller to make sure the fittings are
properly connected.

Figure 1 Figure 2
Free rotation Don't apply
is normal lateral force to

the valve while®
rotating

When the male and female QT air valves are connected, the two devices they connect can freely
rotate. This is normal and does not indicate a problem with the connection or the integrity of
the seal. However, applying a lateral force to the valve while rotating may result in the
loosening of the threaded cap found on the end of the male QT air valve. This threaded cap has
been installed using a specific torque. While this torque should be sufficient to prevent the cap
from being unthreaded during normal use, it is strongly recommended that the male QT air
valve not be rotated if lateral force is applied.

4) Verify initial vacuum of the canister. The initial vacuum should be greater than 25 “Hg.
a. Confirm that valve is closed (knob should already be tightened clockwise)
b. Attach vacuum gauge or flow controller (brass cap will be installed on Swagelok end)
c. Open and close valve quickly.
d. Record initial vacuum level (“Hg) on the COC.

Instruction #: 12.5
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e. If a shut-in test is required, monitor the vacuum reading per project requirements prior
to removal of brass cap

Note: Gauges fitted with Quick Connect fittings will hold residual vacuum after
disconnecting from the canister. If you are using the same vacuum gauge to check vacuum
levels of multiple canisters, you may want to release this vacuum between readings. Using
a 9/16” wrench, loosen the brass nut located on the gauge. This will return the gauge to
zero. Retighten the brass cap and the gauge will be ready for the next vacuum check.

5) Attach all tubing, fittings, and/or purge cans to flow controller if necessary.

6) To begin sampling, remove the brass nut on the flow controller using a 1/2” wrench to stabilize
and 9/16” wrench to turn cap as pictured below.

7) Open the canister valve counter clockwise no more than 1/2 turn to begin sampling. Attempts to
open the valve further can lead to valve damage and sample loss. Each flow controller has been
set to a predetermined flow rate.

8) When sampling is complete, record the final vacuum on the COC and then close valve by hand
tightening clockwise. Do not use tools to tighten valve.

9) Record final vacuum level on COC. Target final is about 5”Hg.

10) Detach flow controller by pulling back the sleeve of the female QT fitting to release the seal.
Uncoupled QT fittings act as a closed valve and will not allow air flow. Lift the flow controller off of

the canister.

11) Complete the COC. Write the serial # or barcode circled below from the base of the canister. This
number must be entered exactly as shown onto the COC to ensure no canister discrepancies are
present upon receipt by the lab.

Instruction #: 12.5

Rev 4/3/19 Page 5
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12) Make sure all canister tags are filled out and match COC. If cans are unused, please write “unused”
on tag.

13) Notify your Eurofins Air Toxics Project Manager via phone (1-800-985-5955) or email
(Airtoxics@EurofinsUs.com) prior to sample delivery if rush TAT analysis is requested.

14) Safely pack all sampling media and COC'’s in boxes and return to the lab.

Media Handling Rules

Regardless of the type of canister samples collected, the following rules apply:

1) Do not handle or carry canisters by the valve. This can lead to accidental contamination of
sample or loss of initial vacuum.

2) Do not transport canisters with flow controllers attached.

3) Do not carry coupled flow controllers and canisters by the flow controller. Flow controllers
cannot support the weight of a 6L canisters, fittings will bend or even break, maintain upright
position during sampling.

Instruction #: 12.5
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Chapter 3. Common Sampling Procedures

3.1. Purpose

This chapter presents specific sampling proce-
dures and items common to the sampling events
covered in Chapters 4 — 12. Section 1.5 and
Figure 1-1 of this handbook illustrate the relation-
ships among these chapters. Additional refer-
ences include facility standard operating proce-
dures (SOPs) and special requirements contained
in regulatory programs and site permits.

3.2. Preparations for Field Sampling

The success of a field sampling program depends
on the level of preparation prior to entering the
field. Implementation of the SAP begins with
preparing for the field sampling operation. The
following preliminary steps are vital to the suc-
cess of the project:

= Preliminary Off-Site Evaluation. Prior to
implementing the SAP, the Program Manager
and Health and Safety Supervisor should
review any Historical Overview and Site
Description sections of the SAP. This review
may result in the decision for an on-site
evaluation to assess the sampling procedures,
relevant safety equipment, and PPE.

= Equipment Verification. The SAP should
specify an equipment list, including sampling
equipment, sample containers, and PPE. This
list should be reviewed in detail by the entire
sampling team and the Health and Safety
Supervisor to verify that necessary items are
included and appropriate for the site being
sampled.

= Inventory. The Equipment Technician
(however named) shall gather all the specified
equipment and containers into one place and
verify that it is on hand. Reagents, supplies,
and quality control materials shall be checked
and verified as appropriate. The designated
technician shall notify the Program Manager
that equipment preparations are complete.

Sign-Over of Materials. The designated
individual shall check the equipment
inventory, and sign for custody if required.

Staffing and Scheduling. The Program
Manager shall consider the impact of specified
sampling requirements on staff and schedule.

Screening or Field Measurements. Sample
screening or field testing for pH, dissolved
oxygen (DO), sulfite, conductivity,
disinfection chemicals, and temperature
require additional field time. The need for
additional personnel is based on time
demands, training requirements and degree of
difficulty. Significant field testing
requirements may justify the procurement of a
field laboratory and a trained field chemist to
relieve other team members of this
responsibility.

Preservation. Preservation, either chemical
or thermal, is required for most water samples.
Thermal preservation usually requires icing
the samples after collection and storing
samples at < 6° Celsius (C). For chemical
preservation, two practices exist for adding
preservative: 1) addition of the chemicals to
the samples in the field, and 2) addition of the
chemicals to the sampling containers prior to
sending the containers to the field. Adding the
reagents to the sample containers at the time
the samples are collected requires the sampler
to maintain records of addition and quality of
the reagents and to follow proper chemical
handling techniques. In some cases it may be
advisable to have the laboratory add the
reagents to specially labeled sample containers
before they are sent to the field. This may
reduce the fieldwork required and the
possibility of field error resulting from
contaminating the preservatives. Addition of
the correct amount of preservative can be
estimated for samples collected on a routine
basis having little to no outside environmental
or process effects.

Chapter 3 « Common Sampling Procedures
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WARNING: When using containers filled with preserva-
tive, use caution when filling the bottles to ensure the
preservative is not released to the environment and the
correct amount of preservative has been added to adequate-
ly fix the sample.

= Time. Many samples have short holding times
prior to analysis. Review the holding time
requirements and coordinate the schedule with
the laboratory so the samples are analyzed
within the required holding times. Holding
times are dictated by the regulatory program
and data may be invalidated if holding times
are not met.

Note: Refer to Appendix B of this handbook for specific
information on hold times, preservation, and containers.

3.2.1. Preparing for a Sampling Event

Preparing for a sampling event requires planning
and a thorough knowledge of the regulatory
program. The key elements for such preparation
include:

= Objectives. The objectives should be
thoroughly understood by all sampling
personnel prior to sample collection.
Knowledge of the compliance scope,
boundaries, geography, and area roads and
bridges will facilitate sampling.

= Map of Study Area. A map of the study area
is essential for sampling. The map should be
detailed enough so that sample locations and
landmarks are clearly identifiable.

= Permits and Regulations. The person
collecting samples should have a working
knowledge of applicable permits, required
monitoring, and other specified conditions.
Regulations that potentially impact the
sampling area, such as right of entry, should be
reviewed by the sample collector.

= Waste Sources. When the objective of a
project is to determine the nature, extent, or
impact of a waste source upon an
environmental medium, knowledge of waste
source(s) within the area, as well as those
sources upstream or upgradient that may
impact the area, is essential. This knowledge
entails knowing waste source discharge points
or areas, type of waste, volume of discharge,

DoD Environmental Field Sampling Handbook
Revision 1

and constituent concentration. When this
information is not readily available, it may be
necessary to collect background information.

Environmental Medium Characteristics. If
the study is of a waterway, the physical
characteristics of the waterway should be
known prior to sample collection. These
important physical characteristics include
whether the receiving waterway resembles a
lake, reservoir, pond, small stream, or a river.
Average and maximum recorded flow, width
and depth, type of benthic substrate, and type
of predominant aquatic vegetation also should
be noted.

If the study area is limited to land, it is
important to have knowledge of the terrain,
soils classification, geology, terrestrial
vegetation, industrial and residential
development, predominant land use, and
wildlife.

Sampling Information. A sampler must
know the types of samples to be collected,
(e.g., water, wastewater, soil, or solid waste).
The sampler also must know whether the
samples are to be collected nocturnally or
during the daytime, and where within the
environmental medium the samples are to be
collected (including both horizontal and
vertical collections) as well as the preferred
method of collection.

Laboratory Arrangements. Arrangements
must be made with the analytical laboratory to
ensure that the laboratory is expecting the
samples when they arrive and has a description
of the types of samples (e.g., liquid, semi-
solid, solid, or biological), an approximation
of the number of samples for each sample
type, and the analyses requested on each
sample type. Arrangements must be made for
the appropriate number of sample containers
and preservatives where required. Regulations
on transportation of samples from the point of
collection to the laboratory must be
considered, and the COC record must be
traceable, as detailed in the SAP.

Chapter 3 « Common Sampling Procedures
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= Equipment. Prior to going to the sampling
location, the sampling gear should be
examined to ensure that it is appropriate for
the task and in good working order. Verify
that any preventative maintenance has been
completed according to the SOPs. Label,
mark, and otherwise identify all equipment,
instruments, reference materials, and
associated supplies for measurement processes
to indicate calibration or standardization
status. Expiration dates of reagents and
solutions should be checked and verified as to
usability. If a boat is required, an appropriate
boat, motor, and life jackets must be available,
and preliminary boat launch locations should
be known before going to the sampling site.
All equipment should be examined prior to
starting the sampling event.

Note: When in use, sampling equipment should be anc-
hored to prevent loss in the event the rope or equipment
slips through the hands of the sample collector.

= Safety. The safety of sampling personnel is
paramount. During wading operations, a rope
should be attached to the sampler and
extended to an anchored person on shore. In
boating operations, at least two people should
be present, one to collect the samples and
another to operate the boat motor. Boat
personnel are required to wear life preservers
and take care to avoid overloading the craft.
When collecting samples, beware of snakes,
stinging insects, ticks, or other animals that
may cause injury to the sample collectors.

= Personnel Transportation and Lodging.
The Program Manager must consider
arrangements for transporting sampling
personnel and equipment to the sampling site,
and for lodging when the sampling extends
beyond a working day.

3.2.2.  Preliminary On-Site Evaluation

When sampling for the first time at a new loca-
tion, a preliminary on-site evaluation should be
conducted prior to the sampling event to ensure
that all aspects of the sampling process are ad-
dressed.

DoD Environmental Field Sampling Handbook
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Upon arrival at the site, the Program Manager (or
designee) and the Health and Safety Supervisor
shall check with facility personnel to determine
whether there have been any recent changes at the
sampling locations that would influence the SAP
or modify the expected hazards.

3.2.3. Preliminary Site Safety Evaluation

After a preliminary hazard analysis, sampling
locations should be inspected to develop the
Safety Plan or HASP as appropriate to the scope
of the project. PPE information specified may
not be completely reliable, and additional air
monitoring may be required. When air monitor-
ing activities are needed, focus first on identify-
ing conditions that present an acute health hazard,
and then evaluate exposure to chemicals such as
carcinogens that could create long-term health
problems.

If samples are to be collected in a confined spot,
testing the air within the space for oxygen content
should be a priority. Tests for explosive levels of
flammable vapors should be conducted next,
followed by testing for the presence of hazardous
concentrations of specific toxic agents (depending
upon the nature of the space and its contents or
previous contents).

Note: Real-time instrumentation is available for making
these measurements. Air samples should be collected to
evaluate the levels of other chemicals in the air that may
require respiratory protection. Some organic chemicals
such as gasoline vapors can be monitored with standard
field instruments. However, monitoring for carcinogens
will normally require the use of a field gas chromatograph
or the collection of test samples for laboratory analysis.

In general, the air monitoring program to evaluate
worker exposures to toxic chemicals should be
designed by an industrial hygienist familiar with
the facility and potential hazards to which the
field sampling team will be exposed.

Review physical hazards that may be present at
the site, such as unstable footing near river em-
bankments, water safety practices, first aid sup-
plies, equipment safety practices, and other phys-
ical hazards.

Chapter 3 « Common Sampling Procedures
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3.2.4. Explosive Safety Evaluation

The possibility of encountering explosive hazards
must be considered in all sampling plans. When
the presence of energetic materials is suspected
from the history of a site, appropriate precautions
can be incorporated during the planning stages.

Consideration should also be given to situations
that can lead to the formation of unstable mate-
rials from constituents that are not originally
energetic compounds. Formation of peroxides in
ethers and metal picrates are two examples that
have been known to create safety hazards.

3.2.5.  Preliminary Sampling Evaluation

Sampling locations should be inspected to ensure
the information in the SAP is correct. All equip-
ment should be checked prior to mobilization and
the day before the sampling event to ensure prop-
er equipment operation, parts, and records are
available for the sampling operation. If needed,
preventative maintenance should be performed.

Reagents, supplies, reference materials, and
consumable materials should be verified as to
expiration dates, quality, and applicability to the
assigned equipment.

Locate all the sample locations during the on-site
evaluation to determine site accessibility with the
designated equipment, sample location, and
possible background contamination for the con-
taminants of interest. Electromagnetic interfe-
rences, volatile air pollutants from locations off
site, weather, and climate may affect the sampling
event and should be planned for, as much as
practical, to avoid delays in sampling.

3.3. The Sampling Event

A typical sampling event should include the
following sequential activities:

= Complete all preparation and preliminary
evaluation activities as needed

= Arrive at the sampling site with appropriate
equipment, supplies, materials, and sample
containers

= Set up equipment, work areas, and safety
areas, as described in the SAP

DoD Environmental Field Sampling Handbook
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= Collect samples at the locations specified in
the SAP or reference procedure

= Immediately following sample collection,
ensure that each sample container is labeled as
described in the SAP. The sample label must
be traceable to the sample number, date/time
sampled, sampler’s name, preservative, and
site name, location or unique project identifier.

= Document the exact location of the collected
sample(s) in the field logbook or field
notebook (FLB/FN). Also, record in the
FLB/FN other observations of environmental
conditions that could affect or contribute to
knowledge of the sampling area and the
environment where the sample is collected.
Prevailing weather conditions at the time of
sampling should also be recorded.

= Preserve or ice samples as appropriate and
record preservation method

Perform field tests or field screening measure-
ments and record all observations in the
FLB/FN

Complete the COC record and other field
records

= Pack and seal the shipping container with
collected samples, and transport the shipping
container with the COC record and any
laboratory required forms to the laboratory.
Retain copies of all transmitted forms.

= Return all forms and copies of relevant
FLB/FN pages to the Program Manager or
designee

= Clean sampling equipment for the next
sampling event or storage

= Breakdown all work area and safety areas as
required and return the site to the condition
found at the start of the sampling event

= Dispose of all waste materials using
appropriate procedures.
3.4. Sampling Procedures

The SAP refers to detailed sampling procedures
or includes the details of the sampling operation.
A standard SOP format should be used to incor-
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porate the following items for each type of sam-
pling operation:

= Sampling locations, sample numbers or
identifiers

= Type, volume, and number of sample
containers to be filled at each sampling
location and the records to be maintained

= Contaminants to be measured and special
handling procedures to ensure proper
collection

= Safety, health, and hazard cautions

= Sampling equipment (construction material,
type, etc.) and records to be maintained for
status, maintenance, and corrective action

= Step-by-step sample collection procedures
(grab, composite, continuous for specified
period, etc.)

= Sampling frequency for repeated sampling at
the same sample location

= Special sampling requirements (e.g., the
collection of initial runoff samples after a rain
for contamination)

= Sample handling procedures for each sample
container (e.g., screened, filtered, sequence for
filling groundwater sample containers, etc.)

= Preservatives required for each sample
container and contaminant

= Reagents, supplies and support services
quality, verification and validation criteria to
ensure materials are used properly

= Equipment decontamination procedures to be
used between sample locations and between
sampling events

= Recordkeeping requirements, documentation
handling, and retention requirements

= Sample, equipment, and materials storage
requirements

= Provisions for storage or disposal of wastes
generated during field sampling.

3.4.1. Sampling Strategies

See Appendix A for sampler and sampling rec-
ommendations and strategies for waste materials.
Sampling strategies for drinking water, wastewa-
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ter, groundwater and TSCA materials are permit
or compliance dependent. The Scope or Purpose
section of the sampling procedures should de-
scribe the rationale for the sampling strategy to
ensure that all personnel involved with the project
have an understanding of the sampling event.

3.4.2. Sampling Procedure Checklist

Following is a checklist of the minimum steps to
address in SOP format.

= Sampling Approach
- Objective
- Design of sampling plan
- Statistics

= Material to be Sampled

- Physical state

- Volume

- Hazardous properties
- Composition

- Accessibility
- Waste generation and handling
- Transitory events, startup, shutdown
- Maintenance
- Climate
- Hazards
= Equipment
- Maintenance
- Preparation and cleaning
- Operation
- Calibration and standardization
= Sample Handling, Transportation, Storage
and Preservation

- COC

- Seals

- Forms

- Containers

- Preservatives, reagents, and supplies
= QA/QC

Controls on process
Audits
Training
Samples, blanks, duplicates, and
spikes
= Health and Safety
- Personnel protection
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- Safety procedures
- Emergency procedures
= Laboratory

- Document transfer

- Sample arrival schedule, transfer

- Sample preservation, handling and
storage

- Analytical methods and QC

- Reporting format and schedule.

3.5. Sample Documentation and COC
Procedures

Thorough documentation of a sample’s custody is
required to support sample validity. The docu-
mentation must verify that the samples are repre-
sentative, were collected in accordance with the
requirements of the SAP, and are not vulnerable
to tampering before being received by the laborato-
ry. The COC begins when the sample is taken and
ends when the sample is disposed of. Sample
documentation and COC procedures include the
following.

= A completed sample collection label attached to
all sample containers

= Records of sampling operations written in
FLB/FN or related forms as designated for the
operation in the SAP. Records include sample
type, sample matrix, sampling method, field test
methods, and QC procedures. A table may be
used to present this information.

= |dentification of every sample container on a
COC record and all custody transfers
documented

= Custody of the samples with all discrepancies in
the field operations resolved or duly recorded.

The following should be used to generate the re-
quired sample documentation.

Note: EPA’s “Field Operations and Records Management
System Il Lite (FORMS II Lite™)” software is an electron-
ic COC and may also be used to simplify and accelerate the

sample documentation process.
3.5.1. Pre-Assigned Sample Numbers

Each sample consists of all of the material collected
for analysis at one place, at one time, and of one
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matrix, except for composite samples, which may
contain components collected at different locations
or time.

The Program Manager shall establish a system for
assigning a unique sample number to each sample
collected in the field. The numbering system will
be defined in the SAP, in case additional samples
are generated in the field. The number for each
sample will be used to identify the sample in the
FLB/FN, on the sample container, and on the COC
record. The number may be used on other forms
and reports presenting measurements, test data, or
evaluations.

The sample numbers of field QC samples like a
field duplicate should be transparent to the la-
boratory. The sample numbers should not reveal
whether a sample is a blank sample or two field
samples are duplicate/split pairs to avoid potential
biasing of analytical results.

The sample number provides a common identifying
code for all of the analytical results for a single
sample. This is particularly useful when the results
are entered into a computer database, which should
include:

= Sample number

= Sample container number

= COC record number

= Matrix

= Location

= Sample type

= Sample date and time

= Sampler’s name

= Parameter

= Analytical result

= QCdata

= Compliance limit and

= Data qualifier code (optional).

Results from analysis of trip blanks, field blanks,
equipment decontamination blanks, split samples
and MS/matrix spike duplicate (MSD) samples
may be entered into a computer database. In
some testing programs, these results are used to
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generate the data qualifier code for the analytical
results from test and duplicate samples.

It is recommended that the information associated
with each sample number consists of elements
describing the sample type, matrix, location, and
the time and date of sample collection as re-
quired.

DoD Environmental Field Sampling Handbook
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Note: If the sampling and analytical data are to be added to
an existing database, sample numbers should be consistent
with database requirements.

3.5.2.  Sample Container Labeling

Sample labels are an important part of proper
documentation to reduce the possibility of con-
fusing sample containers, and to provide the
necessary handling information. Sample contain-
ers should be pre-labeled as much as practical
before sample collection. The labels may be
protected from the sample matrix with a clear
tape covering. For volatile samples, check with
the laboratory to ensure that any labels being used
do not interfere with their auto-samplers. Sample
labels should include sample number, date and
time sampled, location, sample type, preservative
and the sampler’s initials or signature.

Sample numbers may be unique to the sample
location, to the sample type or to the container.

In some labeling processes, a unique sample
number is written on the container label, and all
information recorded on the accompanying
form(s) is traceable to the unique sample number.

Some number schemes uniquely number each
sample container. All data reported for the sam-
ple includes the sample container number for
traceability to the container measured. This is
useful when sample containers are cleaned and lot
controlled, and traceability from container prepa-
ration, preservation, sampling, and testing is
required.

A designated Field Sample Custodian or sampler
should label the sample containers when they are
filled. Preprinted, adhesive, multiple part labels
formatted as shown in Figure 3-1 may be used.
Each part includes the unique sample container
number that may be pre-numbered to avoid dupli-
cation.

Note: Because 40-mL volatile organic analysis (VOA) vials
may be stuck in an autosampler, the field sampling team
leader needs to contact the laboratory to make sure if
applying a clear tape over a sample label of 40-mL VOA
vials is acceptable. Use waterproof ink to make label
entries. FLB/FN notations should provide an explanation if
a pencil was used to fill out the sample container label due
to field weather conditions. Because waterproof ink may
contain target VOASs such as xylene, toluene, or alcohols as
a solvent, great care is needed to prevent VOA samples
from contamination by the solvent of waterproof ink or

permanent marker.

Figure 3-1. Multiple Part Container Label

PROJECT NAME

Sample #: XXXXX

Container #: XXXXX
Sample #:

Date:

Location:

Cont. Size:
Cont. Type:
Matrix:

Type of Sample:
Preservative:
Signature:

Time:

3.53. FLB/FN

The FLB/FN is the written record of all field data,
observations, field equipment calibrations, and
sample collection activities. Potential for future
legal actions dictates that the FLB/FN be site-
specific and that they be hardbound (e.g., ledger,
composition book, diary, etc.). All pages (front
and back) shall be serially numbered so removal
will be apparent. Samplers shall adhere to the
following guidelines when using FLB/FN.

= The FLB/FN shall be assigned to the QA/QC
Coordinator or designee. Additional log books
may be assigned by the Program Manager or
designee to the Field Chemist and the Health
and Safety Supervisor. The QA/QC
Coordinator or designee shall note in each
FLB the individual to whom it was assigned.
The FLBs may be controlled by the QA/QC
Coordinator or the Program Manager.
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Each FLB shall be annotated with the
sampling program name or number.

Key personnel and telephone numbers shall be
listed on the first page.

Entries shall be written in waterproof blue or
black ballpoint pen. Avoid felt tip pens. Do
not use pencil.

Start a new page at the beginning of each day.

Entries should be chronological — a time
notation should introduce each entry.

Sketch or obtain a map of the area or facility.
Include sketches of layout, structural features,
and points of interest or contamination.
Include a north arrow and a rough scale. If
possible, obtain a site map (reduced if
necessary) and permanently place it in the
FLB/FN.

Language should be objective, factual, and
free of personal feelings or other inappropriate
terminology. Speculation or personal
observations may be included if they are
clearly identified as such.

Do not erase or scratch out errors. Draw a
single line through the error, then insert
corrected material. The person who made the
error shall initial and date the correction as
well as clearly state the reason for the error.

Entries or corrections made by individuals
other than the person to whom the FLB/FN
was assigned shall be signed and dated by the
individual making the entry or correction. An
explanation for the correction should be noted.

The last entry for each day should include a
short summary of the day’s activities, weather
conditions and the time the site was left. As
appropriate, the last entry for each week
should be a summary of the week’s activities.
Weekly summaries should be thorough and
descriptive.

The FLB/FN shall be signed at the end of each
day. Signatures shall be written on a single
diagonal line drawn across the blank portion of
the page following the day’s last entry.

All FLBs/FNs shall be returned to the
individual designated for review and final
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storage when sampling is completed as
described in the SAP.

FLB/FN entries will contain a variety of
information. Information to be entered at the
start of each day of sampling includes the
following:

- Date of the sampling event
- Time sampling started and
approximate time for set up of
equipment
- Weather conditions
- Level of PPE being used
- Names of field sampling team
members and others present during the
sampling.
Fully document all deviations from the SAP or
changes in sampling procedures. Problems,
delays, or any unusual occurrences such as
improper equipment or breakdowns should be
included, along with resolutions and
recommendations. Summarize the content and
conclusions of all relevant meetings,
discussions, and telephone conversations in
which you are involved. Include the names
and affiliations of all personnel involved.
Thoroughly document all directives and/or
guidance from EPA or other government
personnel. Directives that give personnel
specific authority to make critical decisions
must be documented in the FLB/FN.

Whenever a sample is collected or a
measurement is made, a detailed description of
the location must be recorded. The source
from which the sample is collected should be
clearly identified to maintain traceability and
allow another person to locate the exact
sampling location. The ability to relocate the
sample site ensures duplication of future
sampling events. Measurements from
permanent features (e.g., center line of road,
numbered utility pole, etc.) to the sample point
must be made and entered into the FLB/FN.
Coordinates on a map, or an accurate site
sketch with distance measurements to known
locations are other options to ensure the exact
location of each sample is recorded.
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= Describe the site thoroughly so another person
will be able to locate the exact sample location.
Note signs of contamination such as oily
discharges, discolored surfaces, unusual odors,
dead or distressed vegetation including types of
plants, if possible. Photographs may be taken to
provide evidence of visual observations, record
site conditions, and assist with locating the
sample site in the future. Photographs taken of
sample locations should be noted along with the
picture number. Log the record in the FLB/FN
to identify which sampling site is depicted in the
photograph.

Note: A series of photographs can be identified by taking
the first photograph of an informational sign with the
sampling program name, number, and the project number
on it.

= Each time a sample container is filled and
labeled, a copy from the multiple part form of
the sample container label or reference number
label with all information recorded shall be put
into the FLB/FN.

= All equipment used to make measurements
must be identified by type, manufacturer, and
serial number, along with the date of
calibration. Details of field calibration
procedures and results shall also be included in
the FLB/FN.

= Note decontamination or disposal procedures
for all equipment, samples, protective clothing,
and personnel decontamination procedures.

= For each delivery or shipment of samples to a
laboratory, record the following information in
the FLB/FN:

- Custody procedures and serial
numbers

- Packing and shipping procedures
(record air bill numbers)

- Name, address, telephone number, and
contact of the laboratory performing
the analysis.

DoD Environmental Field Sampling Handbook
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3.5.4. Field Notes/Field Sampling Forms

Field notes or field sampling forms are used in
addition to or in lieu of field log notes. When
field notes are used in lieu of an FLB, the record
keeping practices presented in Section 3.5.3
should be followed. The field form provides a
place for the sampler to record the information
required for the project. Field forms are specially
designed for any given project and may be com-
pleted one per sample or one per sampling event.
The forms include blank lines for recording the
information necessary for the project to ensure
the proper information is recorded. All blanks
must be completed on a field form to ensure
proper documentation. The sampler completes
the field form for all samples collected including
QC samples. An example of a field form for a
well sampling activity is presented in Figure 3-2
below.

Note: The laboratory address should be the sample receipt
address, which may not be the same as the mail receipt

address.

Note: A review of the regulatory program’s specific re-
quirements must be conducted to ensure that all documenta-
tion requirements are met. Some programs do not allow the
use of loose field forms as the sole documentation vehicle
and require hardbound logbooks.

The field form lists the sample number, location,
matrix, the type and number of sample containers
filled (including QC samples), any chemical
preservatives added and checked for each sample
container, sampling procedure reference, devia-
tions to the procedures and all field measurements
and observations.

The Field Sample Custodian indicates acceptance
of the information on the field form by signing
and dating the form. In cases where multiple part
forms are used for the sample label, for each
sample container filled, one part of the multiple
part adhesive sample container label is placed on
the field form at the appropriate location. The
completed field forms are returned to the Program
Manager as soon as possible and by the means
indicated in the SAP. Deviations or problems
encountered during the sampling event must be
communicated promptly in writing to the Pro-
gram Manager or designee. This may be com-
pleted by sending the field form by facsimile or
other means to communicate the deviations, as
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well as allow for continuation of the project and
ensure sample holding times are not jeopardized.

Note: The field form becomes part of the permanent project
records, but is not usually sent to the laboratory.

3.5.5. Chain of Custody (COC)

An overriding consideration for environmental
measurement data is the ability to demonstrate that
samples have been obtained from the locations
stated and that they have reached the laboratory
without alteration. Documentation of security,
field handling criteria, shipment, laboratory re-
ceipt, and laboratory custody until disposal, pro-
vides evidence of proper processing. The degree
of custody documentation is dependent on the
regulatory program, data use, and needs. Many
state programs for sampling wastewater and drink-
ing water do not require “legal custody,” but rec-
ommend legal custody whenever data is known to
be used for evidence. A review of data use and
risk of legal proceedings will dictate the type of
custody procedure to be employed. Documenta-
tion consists of a COC record that is completed by
the Sample Custodian.

DoD Environmental Field Sampling Handbook
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3.5.5.1. Field Custody Procedures

The Field Sample Custodian or sampler is perso-
nally responsible for the care and custody of the
samples until they are transferred or properly
dispatched. As few people as possible should
handle the samples. A sample is considered to be
“in custody” for legal proceedings if it is:

= Inaperson’s actual possession
= In view after being in physical possession

= Locked up so that no one can tamper with it
after having been in physical custody

= |nasecured area, restricted to authorized
personnel only.

If any one of these is not in place at all times, the
COC is broken.

The Program Manager or designee shall review
all field activities to determine whether proper
custody procedures were followed during the
fieldwork and whether additional samples are
required. The sampler or Sample Custodian shall
notify the Program Manager of any breach or
irregularity of COC procedures described in the
SAP.
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Figure 3-2. Field Form
Sheet _1__of _1_ MICROPURGE/LOW-FLOW SAMPLING LOG
PROJECT: WELL ID:
EPAID NO:
Proj./Task No. Well Condition:
Date: Well Riser Dia. (ID):
Weather: Screened Interval:
Samplers: S.W.L. Measuring Pnt:
Well Bottom Depth:
Purge Method: Micropurge
Sample Collection Method:
Sampling Device: STATIC WATER LEVEL:
Tubing: Pump Intake Depth: Initial Purge Volume:
Total Recovered Purge Water This Well: Approximate Pump Throttle Setting:
Groundwater Sample Data:
Sample ID Analysis Primary QC MS/MSD [ Blank Sample ID _|Analysis [Primary  [QC MS/MSD
Instrumentation/Equipment Data: Calibration Date:
Field Test Results:
| Hach Kit Tests:
D.O. mg/L
Total Iron: mg/L
Ferr. Iron: mg/L
CO2: mg/L
Comments:
Observations: Clarity: Odor: Floating Product: Sheen:
PURGE WATER DATA TABLES
Stabilization
Parameters Units Minutes | Minutes | Minutes | Minutes | Minutes Minutes | Minutes | Minutes
Temperature C
Sp. Cond. ms/cm
D.O. ppm
pH
ORP (Eh) mV
Turbidity NTU
Clock Time
Static W.L.
Flow Rate ml/min.
Stabilization - - - - - - - -
Parameters Units Minutes | Minutes | Minutes | Minutes | Minutes Minutes | Minutes | Minutes
Temperature C
Sp. Cond. ms/cm
D.O. ppm
pH
ORP (Eh) mV
Turbidity NTU
Clock Time
Static W.L.
Flow Rate
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3.5.5.2. COC Records

From time of collection through final sample
disposal, there are many transfers of custody
during the course of a sampling program. All
sample containers must be accompanied by a
COC record to document these transfers. A
separate COC record shall be prepared by the
Field Sample Custodian or sampler for each
sampling event. In some programs, a COC
record accompanies each shipping container and
includes a pre-numbered COC record. This
record lists the sample containers that are in the
shipping container, and serves as the packing list
for the container. The serial number on the form
becomes the identifying number for the shipping
package.

Figures 4-3 provides an examples of a sample
COC record. The example has been used for a
wide variety of regulatory programs and meets
legal COC requirements. It tracks the samples
from sample collection to disposal. All sampling,
preservative, and test information is included.
The SAP will indicate the individual responsible
for completing each section. The following
information relates to the numbered blocks:

COC Record-Figure 3-3.

(1) The company/command name and code for
the source of the funding.

(2) The contact name for the Program Manager
or designee indicated in the SAP.

(3) The job order number (J.O. #) is entered
to trace the information to the specific job.

(4) The signature of the Program Manager or
designee authorizing the funds.

(5) The permit number (No.), if applicable, for
the samples collected. The number is issued
by the regulatory agency for specific com-
pliance reporting.

(6) The sample ID/location based on permit
designations or actual site location name.

(7) The sample taken date and time are rec-
orded for grabs on the start line only and for

DoD Environmental Field Sampling Handbook
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composites on the start date and time and
stop date and time.

(8) The code for sample type such as grab,
composite flowing and composite time (see
Section 18).

(9) The initials for the person sampled by.

(10) The code for sample matrix such as liquid,
solid, and gas (see Section 18).

(11) The code for preservative (see Section 18).

(12) The # of samples and container type are
entered as “4-P” for four plastic containers
(See Section 18).

(13) The analysis to be performed - may refer-
ence descriptions in the SAP.

(14) The field reading for pH for the sample
containers indicated.

(15) The field reading for temperature with the
unit of measure for the sample containers
indicated. The SAP may indicate the tem-
perature to be recorded in the outfall tem-
perature and not the sample temperature.

(16) The field reading for other required mea-
surements may be entered with the unit of
measure. The SOP and name of the test
must be indicated on the custody form.

(17) After the samples are preserved, the preser-
vation is verified. The verification is noted
per the SAP. This verification may be tem-
perature, pH, or if all is correct an indication
IS made as “OK.”

(18) This section of the custody form contains
common codes to be used by the sampler
when completing the custody record. When
situations arise that do not match the code
designations, alternates may be added for
the one time use on the custody form.

(19) The expected turnaround for sample re-
quest is placed in this area. The reason is
presented to determine if the turnaround
time is regulatory, project specific, or based
on holding time requirements.
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(20) Special instructions or comments may be
entered in this space.

(21) The regulation applied to the project is
checked.

(22) The sample collection/charge, possible
sample hazard and other comments relate
to the command in charge of sampling, spe-
cial sample hazards, or to other sample
comments. Reference may be made to code
or specific sections of the SAP.

(23) The delivery order number is entered.

(24) The contract lab and contract number
(No.) are entered for testing work performed
by a designated contract laboratory.

(25) The sample disposal method and the date
completed.

(26) The signature and company/command of
the person relinquishing custody (relin-
quished by).

(27) The signature of the person custody is re-
ceived (rec’d) by.

(28) The date/time custody is transferred.

DoD Environmental Field Sampling Handbook
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Figure 3-3. COC Record

CHAIN-OF-CUSTODY RECORD

CLIENT INFORMATION

& ANALYSIS REQUEST FORM |comeanvicommano: [ ) CODE:
PWC ENVIRONMENTAL LABORATORY —nOz;o._... _ b _
CODE 930 BLDG 2-140 _E._oZm_ EXT: Fax:
9142 MARYLAND A VENUE
NORFOLK. VA 23511-3095 _.h.o. # _ 3 |
PH: {004)4450851 FAX: (004)4450852 SIGNATURE.
ENVIRONMENTAL | - 14
[FERMIT NG Ts ]
LAB USEONLY SAMPLE on ar SAMPLED # OF SAMPLEA FELD READINGS RESERVAT
LINE ITEM # SAMPLE NO SAMPLE IDAOCATION TAREN DATE T™E BY MATROC | PRESERVATIVE| /CONTANERE ANALYEIS oH  [Temeerarure| othen | verFED BY
......... © 0O 0o W)W W@
A i maIm)]
uuuuuuuuu e ]
leTOP “
||||||||| Brarr - | L]
FTOP "
||||||||| ETART l S
leTor _
sTART h
||||||||| } b ]
i
]
......... b ]
ETOF "
||||||||| o ]
k1o "
||||||||| ) I
[TOP n
TYPE MATARIX CONTAINER PRESERYATIVE
G - GRAB L - Liquip SW - SWIPE P.PLASTIC B-BAG A - AMBER(ghass) 1-COOLTO4C  §-HOL pHe<2
CF - COMPQOSITE, FLOW @ S- SOLID GL - GLASS G - CARTRIDGE 2 - HND3, pH<2 6 - 0.008% Na2S203, 4C
CT - COMPCSITE. TIME GS - GAS T - TEFLON TL - TEFLON LINED LIE 3 - H2504, pH<2 7 -FIELD FILTER
5S - SEMI SOLID V- VOA M- HEXANE RINSED 4 - NaCH, pH=12 8- NONE

TURNAROUND: @ (FOR RUSH TURNARCGUND STATE REASON BELOW)

SPECIAL INSTRUCTIONS: — REGULATION APPLIED:
[20) RCRA ( RSD [ }

SDWA ( SCA { )

CWA ()  PHOTO{ }

CAA () OTHER{ )

m>_$v_.@8m>_|_ ( JRETURN TO CLIENT ({ )DISPOSAL BY LAB

1. CUSTOMER IS RESPONSIBLE FOR ALL CHARGES NECESSARY FOR THE PROCESSING AND ANAL YSIS OF SAMPLE(S).*
“ALL AUSH SAMPLES ARE SUBJECT TO SURCHARGE
2. SAMPLES RECEIVED AFTER 3:00PM MON. ~ THURS. AND 2:00PM ON FRIDAY WILL REPROCESSED THE NEXT BUSINESS DAY (7:30 AM=- 4:00 PM).

SAMPLINGICOLLECTION CHARGE:

POSSIBLE SAMPLE HAZARDS: ~ mm -

(COMMENTS:

D.0. NUMBER: a
CONTRACT LAB: _ m m -
CONTRACT NO.(S)

L INGUISHED BY: 126} COMPANY/COMMAND: FECD BY: 127] parerme: | 28]
FELINGUISHED BY: COMPANY/COMMAND: Feco by: DATETME:
FELINQUISHED BY: COMPANY/COMMAND: RECTEY: DATETIME:
FIELINGUISHED BY: COMPANY COMMAND: RecDBY: DATETIME:
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The COC record identifies which pairs of sample
containers were collected for the same analysis,
and identifies the sample containers that were
filled with sample for use as the MS/MSD QC
samples. Based on the needs and data use, the
COC record may not list any information as to the
exact sample location or whether a sample is a
field duplicate, field blank, trip blank or an
equipment decontamination blank. This informa-
tion is kept as blind information from the labora-
tory to ensure objective reporting. When this
process is used, records must be maintained that
trace the sample collected in the field with the
sample as identified to the laboratory. Com-
pliance data for drinking water or wastewater
testing do not require blind submissions. The QC
sample information is provided to the laboratory
to ensure prompt notification when the QC data
does not meet the SAP specifications.

Whenever samples are split with a second labora-
tory or government agency, a separate COC
record may be prepared for the second set of
samples. The additional set of COC records must
be noted. Copies of the original may be sent with
the split samples noted, or a separate form may be
prepared by copying the appropriate information
for the samples onto the additional form. In all
cases, the use and need of the additional form
should be noted.

Upon completion of the packing of each shipping
container, the Field Sample Custodian shall con-
firm the completeness of the COC record by
signing the COC record. If a multiple-part form
IS used:

= The original copy is put into the shipping
container

= The first copy is sent immediately (preferably
by fax) to the Program Manager or designee

= The second copy is kept with the FLB/FN or
copy of the field form.

If a single part form is used, photo copies should
be made for the Program Manager and the FLB.

After the COC record is completed and all sam-
ples are packaged and shipped to the appropriate
locations, the person relinquishing the samples to
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the laboratory or agency shall request the repre-
sentative’s signature acknowledging sample
receipt. If the representative is unavailable or
refuses to sign, this is noted in the “received by”
space.

Field COC terminates upon laboratory receipt of
the samples. The laboratory should complete the
“received by” sections and if appropriate, the
“preservative checks” sections on the COC record
and return the original signed record to the Pro-
gram Manager. If there are any discrepancies
between the COC record, the contents of the
shipping container, and the SAP or contract
requirements provided to the laboratory, the
samples in question shall be segregated from
normal sample storage, and the laboratory shall
immediately notify the Program Manager. In
some cases, the laboratory checks the sample
submittal and recordkeeping to ensure adherence
to the SAP. This added check is often used in
drinking water and wastewater testing programs
for compliance monitoring. Recordkeeping and
information checks should be performed by the
laboratory to ensure the samples received meet
the requirements of the SAP.

3.5.5.3. Custody Seals (Optional)

Custody seals are narrow strips of adhesive paper
used to indicate whether a shipping container has
been opened during shipment. The seals are
placed along the edges of the most exterior con-
tainer in which samples are enclosed. It is not
always necessary to place seals on individual
sample containers in the shipping container.

Paper custody seals should be signed and applied
before the shipping container is shipped to the
laboratory. The preferred procedure includes use
of a custody seal attached to the front-right and
back-left of the container. Custody seals are
covered with clear plastic tape. Another way to
use custody seals, is to put all sample containers
with packing and ice in a large garbage bag and
seal the garbage bag with a signed custody seal.

3.5.5.4. Custody Transfer

Transfer of custody and shipment procedures are
as follows.
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= Each sample shipping container shall be
accompanied by a properly completed COC
record. The original of the record shall be
included in the container. The Field Sample
Custodian shall keep a copy of the completed
form as part of permanent documentation and
will send a copy of the COC record to the
Program Manager.

= When transferring possession of samples,
individuals relinquishing and receiving shall
sign, date, and note the time of the transfer.
This record documents custody transfer from
the Field Sample Custodian to another person,
to a mobile laboratory, to the permanent
laboratory, or to a secure storage area.

= |If the sample container is sent by common
carrier, a bill of lading shall be used. Bill of
lading receipts shall be sent to the Program
Manager for permanent retention. If sent by
mail, the package shall be registered with
return receipt requested. Commercial carriers
and the U.S Postal Service are not required to
sign off on the COC record as long as it is
sealed inside the package with the sample
container and the custody seals remain intact
(if used).

3.5.6. Request for Analysis

The Request for Analysis form is often incorpo-
rated into the COC record since the chain must
accompany the samples. In more complex sam-
pling programs, an additional form may be used
to request testing.

When contracting for laboratory services and
prior to submitting the samples, the laboratory
should be contacted and the following informa-
tion presented. The Request for Analysis form
can be used as a preliminary contact mechanism
to ensure that the scope of work is understood.
This form:

= Specifies the analyses, procedures, and QC
data to be performed on each sample container
and the compliance protocols to be followed

= Specifies the laboratory accreditation/
certification required to be maintained during
the period of the contract
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= Authorizes the payment for the analyses

= Alerts the laboratory to any anticipated
hazards associated with the samples and
custody procedures to be followed while the
samples are in the possession of the laboratory

= Specifies the reporting requirements and
content for the final report from the laboratory

= Instructs the laboratory as to the disposition of
the samples after the completion of the
analyses.

3.6. Sample Packaging, Handling, and
Transportation

The Field Sample Custodian is responsible for the
proper field storage, security, packing, and ship-
ping of the samples from the field to the laborato-
ry or designated holding location. The packag-
ing, labeling, and shipment of samples by com-
mon carrier are regulated by the DOT and the
International Civil Aviation Organization
(ICAO)/International Air Transport Association
(IATA), when appropriate. Instructions for clas-
sification, labeling, and packaging of hazardous
materials are contained in DOT regulations

(49 CFR 172 and 173, and subsequent Parts).
Overnight couriers generally accept materials
shipped under these regulations. However, some
couriers have additional restrictions for hazardous
shipments. EPA also regulates the shipment of
hazardous waste and hazardous material by re-
quiring labeling on certain packages.

The procedure for determining whether a sample
is hazardous under DOT regulations is complex,
as is the determination of the proper shipping
name, packaging requirements, and labeling
requirements for DOT hazardous materials. A
summary of specific requirements are addressed
below. Should questions arise, assistance is avail-
able from the DOT (1-202-366-4000) and Federal
Aviation Administration (FAA)
(1-866-835-5322) hotlines.

Samples obtained at sites are classified for ship-
ping purposes as either environmental (non-
hazardous) samples or hazardous samples. If a
material is being shipped for testing to determine
its hazards, a tentative hazard class assignment
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should be made based on knowledge of the ma-
terial. Samples requiring special packaging or
labeling are those containing chemicals that are
listed as hazardous materials in:

= 49 CFR 172.101
= CERCLA RQ Hazardous Substances

= DOT CLASS 9 listed in 49 CFR 172.101
Appendix A, Poison DOT Class 6.1 and
Flammable Liquids.

Environmental (non-hazardous) samples are those
that are not classified as Hazardous Materials
under DOT regulations, are packaged in quanti-
ties less than the CERCLA RQ, and for which a
Hazardous Waste Manifest is not required by
EPA. These samples require careful packing, but
no special shipping procedures. In general, sam-
ples of groundwater, surface water (other than
leachate or lagoons), and soil may be shipped as
environmental samples (non-hazardous) to an
analytical laboratory for testing if each of the
sample containers contains less than 1 pound of
soil or 1 gallon of water, and the entire shipping
package weighs less than 66 pounds. Eventual
analysis for a hazardous constituent does not
necessarily classify a sample as a DOT hazardous
material, nor does the classification of a material
as a hazardous waste under EPA regulations.
DOT regulations forbid the shipping of non-
hazardous materials as hazardous. However, if
any doubt exists as to whether the sample might
be classified as a hazardous material, the sample
should be treated as hazardous.

Note: For details on the shipping of non-hazardous waste,
refer to ASTM D6911-03: Standard Guide for Packaging
and Shipping Environmental Samples for Laboratory
Analysis. This standard provides guidance in determining
the most appropriate procedures for packaging and shipping
environmental samples.

The storage and disposal of hazardous waste is
regulated by the EPA. Hazardous waste, as
specified in 40 CFR 262, is not exempted from
EPA manifesting requirements. However, EPA
RCRA regulations exempt samples collected for
analysis or treatability testing from the RCRA
requirements that otherwise apply to hazardous
waste (including the requirement for a Hazardous
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Waste Manifest). The definitions for these ex-
emptions are:

= Samples for Analysis. 40 CFR 261.4(d):
Samples of solid waste, water, soil, or air,
which are collected for the sole purpose of
testing to determine their characteristics or
composition, when samples are being sent to
the laboratory for testing or are being returned
to the collector after testing.

= Samples for Treatability Testing.
40 CFR 261.4(e): Samples collected for the
purpose of conducting treatability studies
when they are being transported to the testing
facility provided they meet criteria for the
quantity of material, packaging, and permit
status of the receiving facility.

3.6.1. Sample Packaging Requirements

The Field Sample Custodian is responsible for the
packing and shipping of the samples from the
field to the laboratory. Samples shall be properly
packaged for shipment and dispatched to the
laboratory for analysis with a signed custody
record enclosed in the shipping container box or
cooler. Shipping containers shall be locked or
secured with strapping tape in at least two loca-
tions. Shipments that are sent to an on-site labor-
atory or one in close proximity that does not
require the use of a common carrier shall be
transferred in accordance with local regulations.
Table 3-1 below lists sample packaging proce-
dures that will ensure samples arrive at the labor-
atory with the COC record intact.

The following major issues must be addressed in
preparing environmental samples for shipment to
the laboratory by common carrier:

= Compliance with EPA regulations, so the
samples are not classified as hazardous waste

= Compliance with transportation regulations,
including use of the proper shipping
containers, use of warning labels, and
completion of the required paper work

= Packing, to assure that the samples do not
break or leak during shipping. This includes:
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- Using approved containers meeting
DOT drop test specification

- Lining coolers or containers with
plastic bags

- For glass containers, wrapping each in
bubble wrap and placing in a clear
plastic resealable food bag

- For plastic containers, placing each in
a clear plastic resealable food bag

- Never stacking glass containers or
laying glass on its side.

3.6.1.1. Samples Classified as Flammable
Liquid
Table 3-2 Column 1 lists packaging procedures
that apply to those flammable and combustible
liquids that do not meet the definitions of another
hazard class except DOT Class 9, and for which
exceptions under 49 CFR 173.150 are allowed.
This includes Flammable Liquids Not Otherwise
Specified (NOS), toluene, gasoline, and many of
the other flammable liquids that are commonly
encountered on hazardous waste sites.

Note: The DOT definition of “liquid” is different from that
used by EPA. For purposes of transportation, liquid means
a material that has a vertical flow of over 2 inches (50 mm)
within a 3-minute period, or a material having 1 gram or
more liquid separation, when determined in accordance
with the procedures specified in ASTM D4359-90, Standard
Test Procedure for Determining whether a Material is a
Liquid or Solid, (49 CFR 171.8).

3.6.1.2. Samples Classified as Poison —
DOT Class 6

Table 3-2 Column 2 lists packaging procedures

that apply to those poisonous liquids and solids

for which exceptions under 49 CFR 173.153 are

allowed. This includes 1,1,1-trichloroethane,
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trichloroethylene, trichlorobenzene, PCB trans-
former oil, and many of the other poisonous
materials commonly encountered.

3.6.1.3. CERCLA Reportable Quantities —
DOT Class 9

Table 3-2 Column 3 lists packaging procedures
for substances (liquids and solids) where the
waste material is not otherwise classified as a
DOT Hazardous Material because of hazardous
properties and for which the entry in Column 8a
of 49 CFR 172.101 Table is 155. For the ship-
ment of larger quantities of EPA hazardous waste
and DOT Class 9 hazardous substances where the
quantity of material in each container exceeds the
CERCLA RQ and no other DOT Hazardous
Material classification applies, the following
packaging requirements apply:

= Label each container with a separate container
number

= Seal each drum or pail with a Security Seal

= Prepare one COC record for each group of
containers that is being shipped at the same
time to the same destination. List the
container numbers on the COC record.

These shipments may include EPA Hazardous
Waste in 5-gallon cans and 55-gallon drums. Most
DOT containers are approved. The list of ap-
proved containers for packing Groups Il and 111
Class 9 Hazardous Substances are listed in
§173.203 for liquids and §173.213 for solids.
These lists include steel, aluminum, plastic and
fiber drums (solids only). Quantity limitations are
shown in 49 CFR 172.101, Column 9.

Chapter 3 « Common Sampling Procedures

Page 3-18



DoD Environmental Field Sampling Handbook

Table 3-1. Packaging by Common Carrier

Revision 1

By Common Carrier

Instructions

Non-
hazardous
Samples

Hazardous

Samples

Secure sample container lids with strapping tape.

*

1

Mark the level of material in each sample container with a grease
pencil.

2

Place each container in a clear plastic resealable food bag so that
the sample container label can be read.

Place about %2 inch of inorganic cushioning material such as
vermiculite in the bottom of a metal can.

Place each container in a separate can and fill the remaining
volume of the can with an inorganic cushioning material such as
vermiculite (do not use plastic foam cushioning material as it
could dissolve if the sample container were to leak).

Close the can using three clips to secure the lid.

Write the sample number on the can lid. Indicate “This Side Up”
by drawing an arrow on the can.

Put about 1 inch of cushioning material (e.g., vermiculite or
plastic foam) in the bottom of a watertight metal or equivalent
strength plastic shipping container. If the container is a cooler,
seal the drain plug on the inside of the cooler with tape. Also line
the inside of the container with a plastic bag.

Wrap glass bottles and jars in plastic bubble wrap.

Place cans in the container and fill the remaining volume of the
shipping container with packing material. Add ice bags if
required.

Place the sample containers top-up in the shipping container.
Arrange the sample containers so that glass containers are
surrounded by plastic containers.

Fill the void space around and on top of the sample containers
with plastic bags filled with ice cubes or ice chips.

Seal the COC record in a clear plastic resealable food bag and
tape it securely to the inside of the shipping container lid.

10

Close and lock or latch the shipping container.

11
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By Common Carrier
Instructions Non- Hazardous
hazardous Samples
Samples
If the shipping container used is a picnic cooler, use tape to seal 9 12
the drain plug.
After acceptance by the shipper, tape the shipping container 13
completely around with strapping tape at two locations. Secure
the lid with tape. Do not cover any labels.
Place the laboratory address on the top of the shipping container. 14
For all hazardous shipments, complete shipper's hazardous 15
material certification form.
Place a “This End Up” label on the lid and on all four sides of the 10 16
shipping container.
Affix the signed and dated custody seals on the front right and 11 17
back left of the shipping container. Cover the seals with wide,
clear tape.

*Numbers indicate the instructions that must be followed.
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Table 3-2. Packaging Not by Common Carrier
Instructions Flammable Poison DOT DOT Class 9
Liquid Class 6.1
Quantity limitations shipped by cargo | 66 pounds 66 pounds 66 pounds
aircraft
Gross weight of package:
49 CFR
Total quantity of flammable liquid: 172.101 Table,
Column 6b
Liquids — Liquids —
Maximum sample container size: 49 CFR 4 liters (1 gallon) | 4 liters (1 gallon)
172.101 Table, | Solids — Solids —
Column 5 or 5 kilograms (11 5 kilograms (11
The flash point | pounds) pounds)
of the liquid
Check the caps of all sample containers 1 1 1
to assure that they are secure. Tape
caps.
Place each sample container in an 2 2 2
individual 6-mL plastic bag and secure
with a twist tie. The sample
identification tag should be positioned
to enable it to be read through the bag.
Place sample containers in paint cans in 3 Liquids: 3
a manner that will prevent bottle
breakage.
Place vermiculite in the paint can 4
around the samples. The amount of
vermiculite used should be sufficient to
absorb the sample if a sample container
should break.
Secure the lid to the paint can with can 5
clips and label the outside of the can
with the sample ID numbers and
quantity.
Wrap bubble wrap around each glass Solids: 4 3
sample container and fix with tape.
Package the paint cans in DOT boxes or 6
cooler. Use additional packaging to
secure cans.
Seal the drain plug with tape on the 5 4

inside and outside of the cooler and line
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Instructions

Flammable
Liquid

Poison DOT
Class 6.1

DOT Class 9

the cooler with a plastic bag. Place the
canned or bagged sample containers in
the cooler. If plastic bottles are being
used, alternate them with any glass
container.

Fill any voids in the cooler with
additional packing material.

Place ice contained in bags on top of all
sample containers within the cooler.
Use as much ice as space will allow.

Place the COC record in a clear plastic
resealable food bag and tape to the inside
of the cooler lid. Label the outside of the
cooler as containing the COC record.

Seal the cooler lid with clear tape or
strapping tape. Affix security seals.

10

*Numbers indicate the instructions that must be followed.
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3.6.2. Marking and Labeling

All samples must be labeled to prevent misidenti-
fication and should include the following infor-
mation:

= Sample #or ID

= Date of collection

= Collector

= Analysis requested

= Preservative

= Sample location.

Sample labels must clearly link the sample to the
field sheet or the COC record and must be written
legibly and in permanent ink. In addition, all
containers must be labeled and listed on the COC
record.

Note: If a three-bottle set is used for VOAs, all three bottles
must be labeled and listed on the COC record.

EPA TSCA regulations [40 CFR 761.40(e)]
require that a PCB label be put on all containers
whose surfaces are in direct contact with material
that is over 50 parts per million (ppm) PCBs.
This requirement applies to sample containers as
well as pails, drums, and other containers that are
in direct contact with the PCB material. The
labeling requirement does not apply to containers
in which PCB sample containers are shipped.
Although the sample containers must be individual-
ly labeled, this requirement is not affected by the
quantity of sample or whether the sample is classi-
fied as hazardous under RCRA or DOT regulations.
For DOT Class 9 and EPA Hazardous Waste the
following labeling requirements apply:

= |f EPA Hazardous Waste Manifest is
required:
- Hazardous waste
= liquid, NOS, NA3082
= solid, NOS, NA3077

= |f EPA Hazardous Waste Manifest is not
required:
- Environmentally hazardous substances
= liquid, NOS, UN3082
= solid, NOS, UN3077
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OSHA'’s Hazard Communication Standard re-
quires all containers of hazardous materials com-
ing in or out of a workplace to be labeled with the
contents, appropriate hazard warnings, and the
name and address of the manufacturer. OSHA
does not specify a standard labeling method, but
some commonly used ones are provided by Na-
tional Fire Protection Association (NFPA), Ha-
zardous Materials Identification System (HMIS),
ANSI, and DOT.

3.6.3.  Shipping Papers

Ship high hazard samples via overnight courier
following the courier’s documentation require-
ments. A special airbill must be completed for
each shipment. An EPA manifest must be pre-
pared if the shipping container contains hazard-
ous waste unless the samples are exempt. The
Hazardous Waste Manifest must bear the
handwritten signatures of the generator, transpor-
ter, and designated facility. A copy of the manif-
est must be kept for 3 years by the shipper. The
shipping papers must contain the name, address,
and handwritten signature of the shipper.

The shipping papers (and Hazardous Waste Ma-
nifest if used) must contain a 24-hour emergency
response telephone number. This phone number
must be monitored at all times while the hazard-
ous material is in transportation, including storage
incidental to transportation. The phone must be
monitored by a person who is either knowledgea-
ble of the hazards and characteristics of the ha-
zardous material being shipped and has compre-
hensive emergency response and incident mitiga-
tion information for that material, or who has
immediate access to a person who possesses such
knowledge and information. The emergency
response phone number must be entered on the
shipping paper immediately following the de-
scription of the hazardous material or entered
once on a shipping paper if the number applies to
all of the hazardous materials and is indicated for
emergency response information.

3.7. QA/QC Protocol

QC is a normal part of good field and laboratory
practice. QC includes all of the procedures ap-
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plied to data collection and generation activities
to achieve and maintain the level of pre-
established data quality. The desired level of data
quality should be based on the intended use of the
data. Therefore, the QC protocol should include
all technical controls (e.g., sampling and analyti-
cal methods, use of field blanks, field duplicate
samples, inclusion of performance testing or
reference samples, statistical analysis, etc.). The
controls start with the regulatory requirements of
the data acquisition project and carry through to
the ultimate data reporting and completion of all
of the documentation of the use of these controls.

QA refers to the procedures used by management
to assure that the QC is what is required and that
it is being adhered to at any point in the project.
QA constitutes the overview and monitoring
processes designed to ensure that the quality of
the data generated meets the desired levels as
established by management. These controls
include establishing DQOs based on the intended
use of the data, the institution of procedures for
formalizing planning documents prior to the
initiation of data collection activities, and the use
of audits to identify problems in both QC and

QA.

The QA/QC protocol is specified in the SAP for
each job that involves field sampling. QA/QC
requirements are based on the level of data quali-
ty required for the project, and may address spe-
cific regulatory requirements. The purpose of a
QA/QC protocol is to ensure the following:

= The laboratory receives samples that
accurately represent the conditions existing at
the sample site

= The results of the analysis are traceable to the
specific sample location

= Compliance requirements are met.

The methods used to attain this protocol include
training of personnel, providing detailed proce-
dures for preparation, collection, marking and
handling, packaging, packing, transfer of sam-
ples, and validation and verification of the admin-
istrative process and sampling techniques.

DoD Environmental Field Sampling Handbook
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3.7.1. Decontamination of Sampling
Equipment

The SAP should address the extent of decontami-
nation and specify the procedures to prevent
sample contamination. Sampling may be per-
formed using separate laboratory cleaned equip-
ment for each sample location. Procedure effec-
tiveness should be checked for each matrix by
submitting equipment decontamination blank
samples to the laboratory for analysis.

Note: For specific information regarding the decontamina-
tion of field equipment, refer to ASTM D5088-02, Standard
Practices for Decontamination of Field Equipment Used at
Waste Sites. This standard describes the decontamination
process for field equipment used in the sampling of soils,
soil gas, sludges, surface water, and groundwater at waste
sites. According to this standard, these practices are appli-
cable only at sites where chemical (organic and inorganic)
wastes are a concern, not for radiological, mixed (chemical
and radiological), or biohazard sites.

3.7.2. Sample Container Cleanliness

Requirements

Sample containers are a possible source of sample
contamination. The SAP should specify the level
of QC for sample containers. Pre-cleaned con-
tainers meeting EPA CERCLA cleanliness endur-
ance criteria are available from several suppliers.
If these containers are used, the serial number and
QA batch number of each one should be recorded
in the FLB/FN or on the field form. A review of
the cleanliness should be made to ensure all
parameters are checked to be below the detection
limit of the contaminants to be tested for com-
pliance. Some SDWA and CWA parameters may
require laboratory cleaned containers proven to
be below the limit of detection for the method.

Note: In no case should an effort be made in the field to
decontaminate a sample container. If a container becomes
contaminated, it should be replaced, with a note to that
effect recorded in the FLB/FN.

3.7.3.  Sample Container Type and Size

Requirements

The types and sizes of sample containers to be
filled for each sample will depend on method
requirements and on QC requirements of the
SAP. General sample container requirements are
shown in Appendix B for different matrices and
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analytical parameters. Compliance with specific
instructions in the SAP is mandatory. If specified
sample containers are not available, permission
must be obtained from the Program Manager in
writing for the use of other sizes and types of
sample containers.

3.7.4. Sample Preservation and Storage

Requirements

Special preservation and storage requirements
should be specified in the SAP to ensure that
samples do not undergo chemical changes from
the time they were collected until their analysis
by the laboratory. General requirements are
specified in Appendix B. The specific require-
ments of the SAP will govern.

The quality of the reagents, water and materials
used for preservation should be verified to ensure
these items do not invalidate the reported results.
Chemicals used as preservatives may be traced by
lot number and quality by maintaining a reagent
record keeping system. The water and acid pre-
servatives used for trip and field blanks may be
checked prior to use in the field and lot controlled
to ensure no contamination is present prior to the
material leaving the laboratory.

3.7.5. Sample Holding Time Limits

Even with preservation and special storage pro-
cedures, the composition of samples can change
over time. The holding time for samples is the
time from collection to laboratory preparation or
analysis. Holding time limits summarized in
Appendix B are method and program require-
ments. Site-specific holding times specified in
the SAP take precedence.

3.7.6. Laboratory and Field Analytical

Procedures

Laboratory analytical procedures for each para-
meter are specified based on the compliance
limits, permit limits and data needs stated in the
SAP. The SAP or COC record indicates to the
laboratory which sample containers are to be
analyzed for what parameters and specifies the
analytical methods. Based on the DQOs, field
testing may require the same level of QC as
laboratory testing, and the procedures specified in
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the field sampling or test plan must be followed
exactly. Any deviations from established test
procedures must be entered in the FLB/FN or on
the field form and the Program Manager must be
informed immediately of sample numbers af-
fected.

3.7.7. QC Samples

Field QC samples are prepared and analyzed to
determine whether test samples have become
accidentally contaminated, check on the repeata-
bility of the method, and ensure the samples are
representative of the site or matrix sampled. A
number of different QC samples may be speci-
fied. Each of the QC samples checks for a poten-
tial problem that can affect data reliability. The
recommended frequency for each type of QC
sample is summarized in Appendix C.

3.7.7.1. Test Sample

The test sample consists of one or more sample
containers filled with material collected at one
sampling point within a stated time. Several
sampling containers may be required if material
collected for analysis for different parameters
must be preserved differently or sent to different
laboratories. For a specific test sample, all con-
tainers are designated by the same sample loca-
tion number, but may have different sample
container numbers or designations to indicate
variations made to the samples.

3.7.7.2. Field Duplicates and Split Samples
Field duplicate samples are two separate samples
taken from the same source and are used to de-
termine data repeatability based on field sampling
and laboratory analysis procedures. Field dupli-
cate samples are as follows:

= Assigned different container numbers

= Specified in the FLB/FN or on the field form

= Distinguished from the test samples on the
COC record or field records

= Often submitted blind as to designation so the
laboratory data assures objectivity.

Exception: Each test sample collected for a specific organ-
ic analysis may consist of two or more containers filled
with the same material; these may be given different
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container numbers but are designated as the same sample
on the COC record. Only one sample container will be
analyzed; the other being saved as a backup in case the
laboratory must repeat the extraction and/or analysis.
Duplicate samples for analysis consist of sets of two con-
tainers, with each pair of containers being designated on the
COC record.

Field duplicate samples may be submitted to one
laboratory for analysis for the same parameters.
The comparability of the results provides infor-
mation on the repeatability of the field sampling
and laboratory analysis procedures.

The containers may be submitted to different
laboratories for identical analyses to obtain in-
formation on inter-laboratory repeatability of
field sampling and laboratory analysis proce-
dures. This is a split sample.

Sample heterogeneity may cause major problems
with the representativeness of field duplicate or
split samples of soil/sediment matrices. Proper
sample homogenization in the field will signifi-
cantly improve the repeatability of the field sam-
pling procedure. (Gy P. 1993, Sampling for
Analytical Purposes, Wiley, West Sussex. Pitard
F. F. 1993, Pierre Gy’s Sampling Theory and
Sampling Practice: Heterogeneity, Sample Cor-
rectness and Statistical Process Control, Books
Britain, London.)

Typically, both field duplicates and split samples
will be collected at a rate of 10% of field samples
or at a minimum of one, per analyte, matrix, and
sampling technique. More duplicates and split
samples may be collected depending on the data
quality needs.

3.7.7.3. Equipment Decontamination Blanks

Equipment decontamination blanks, or rinsate
blanks, provide information on the levels of
cross-contamination resulting from field or labor-
atory sample preparation actions. These blanks
are specified in the SAP and on field sampling
forms, and are prepared in the field. An equip-
ment decontamination blank is usually reagent or
deionized water that is free of the analyte of
interest and is transported to the site, opened in
the field, and poured over or through the sample
collection device, collected in a sample container,
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and returned to the laboratory and analyzed. This
serves as a check on sampling device cleanliness.
For example:

= Field Groundwater Equipment Decontam-
ination Blank for Metals Analysis. Handled
by the bailer, use ASTM Type Il water, or
better. Filter, place in a sample container, and
preserve using the same procedures as for the
test and duplicate samples.

= Soil Sampling Equipment Decontamination
Blank for Semivolatile Organics. Rinse the
field equipment prior to its use and collect the
rinsate for analysis.

= PCB Wipe Sample Equipment Decontamin-
ation Blank. Use a wipe pad to wipe the
sampling template in the same way the pad is
handled during the actual wipe sampling of a
surface.

One equipment decontamination blank is col-
lected for each type of equipment used during the
day or sampling event. Equipment decontamina-
tion blanks are assigned container numbers from
the same sequence as the test samples, and may
not be distinguished from the test samples on the
COC record. More blanks may be collected
depending on the data quality needs.

3.7.7.4. Field Blanks

Field blanks are prepared and analyzed to check
cleanliness of sample containers, environmental
contamination, and purity of reagents or solvents
used in the field. A sample container is filled
with laboratory ASTM Type | or Il water, pre-
served, shipped to the field with clean sample
containers, opened in the field to exposure to
ambient field air for a time compatible to field
sampling process, and is closed and submitted for
analysis using the same parameters as the test
sample. The reported results will indicate the
presence of contamination. Field blanks are most
often used when measuring for volatile analytes.

3.7.7.5. Trip Blanks

A trip blank is used with VOA analysis of water.
A blank may consist of two 40-milliliter VOA
vials filled at the laboratory with laboratory
ASTM Type | or Il water, transported to the
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sampling site and returned to the laboratory with-
out being opened. This serves as a check on
sample contamination during sample transport
and shipping.

Note: The caps used on VOA vials have Teflon®-lined
septa. The Teflon® side of the silicone septum should face
the sample. Prior to closing a vial, make sure there is no
soil particle or dirt on the sealing surface of the VOA vial to
prevent leaks. If a high concentration of volatile chemicals
is present in the air in a shipping container, these chemicals
can pass through the septum and contaminate the sample.

A trip blank is included in each shipping contain-
er used to ship VOA water samples. One VOA
trip blank (two vials) is submitted to the laborato-
ry in each cooler or per sampling event. The
frequency of collection for trip blanks is specified
in the SAP and is based on the data quality needs.
Trip blanks are assigned container numbers from
the same sequence used for the test samples, and
are not designated as blanks on the COC record.

3.7.7.6. Matrix Spike (MS)/Matrix Spike
Duplicate (MSD)

Project or compliance QC procedures require that
the laboratory spike a portion of the matrix with a
predetermined quantity of analyte(s) prior to
sample extraction/digestion and analysis. The
frequency of performing an MS is dependent on
the data quality needs and method requirements.

A spiked sample is processed and analyzed in the
same manner as the sample. The result of the
analysis of the spike compared with the non-spike
sample indicates the ability of the test procedures
to recover the analyte from the matrix, and pro-
vides a measure of the performance of the analyt-
ical method executed by the laboratory.

For an MSD, a second portion of the matrix is
spiked, and the recovery of the MSD can be
compared with the recovery of the MS.

Depending on the matrix and analysis, additional
sample containers may be specified to provide
enough material for this laboratory procedure.
These sample containers are assigned container
numbers from the same sequence as the test
samples and are designated MS/MSD materials
on the COC record.
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The MS/MSD samples are commonly used in
CERCLA testing, but are not commonly used in
CWA or SDWA testing. MSs are routinely per-
formed by the laboratory as part of its internal QC
on randomly chosen samples. If MS data is
required for SDWA or CWA reporting require-
ments, a request must be made to the laboratory
to ensure the MS is performed and reported on
the appropriate sample. The sample selected for
MSs should have the same or similar matrix as
the field samples’ but without high levels of
target analytes.

3.7.8. Field Audits

The SAP will specify who will conduct field
audits, along with their frequency and procedures.
QA/QC procedures of the sample collection effort
must identify and determine the magnitude of
error associated with the contamination intro-
duced through the sample collection effort.
Audits are perhaps the most effective tool to
ensure that the sampling is done correctly. The
two factors most likely to influence the magni-
tude of the sample collection error are collection
methods and frequency of sampling.

In general, a field sampling audit provides an
independent outside check on the following:

= Field Records

- COC records

- Sample container labels

- FLBs or field forms

- Personnel training records

= Sampling Procedures

- Equipment

- Sample containers

- Accuracy of sample location
descriptions

- Comparability of field sampling
techniques

- Collection and preparation of QC
samples

- Sample preservation

- Equipment decontamination

- Contaminated waste storage and
disposal
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- Sample packing, storage, security, and
transportation

- Shipping containers, including use of
custody seals (if applicable).

3.8. Generic Sampling Equipment List

Equipment specific to each type of media is
found at the end of the related chapters. The
following is a generic sampling equipment list:

= Map of sampling location(s)
= Sampling SOP

= FLB or field form

= Pens

= Containers

= Preservatives

= Labels
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Markers

Coolers

Ice

Packing material

Packaging tape

COC form

Custody seals (if required)
Decontamination storage containers,
equipment, and materials

Personal safety equipment, safety test
equipment

Field screening or testing equipment,
standards, reagents, and SOP

Testing field forms or logbooks
Laboratory instructions (if different from
custody form).
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QAPP, Volume | 0U2 Landfills
Appendix D, Revision 7 Former Fort Ord, California

Attachment B

Analytical Laboratory Information

1. Certificate of Accreditation, ISO/IEC 17025:2017 and DoD ELAP, Certificate Number ADE-1451
(Eurofins)

2. ORELAP Approval to Perform Analyses on Environmental Samples in Air, Certificate Number
CA300005-017 (Eurofins).

3. South Coast Air Quality Management District, Reference #03LA0606 (Atmospheric Analysis and
Consulting)

4, State of California, California Air Resources Board, Approved Independent Contractor

Certification (Best Environmental)

SOP No. SOP Title Author Organization
6 EPA Method TO-14A/TO-15 Volatile Organic Compounds Eurofins
(Standard/Quad)
54 ASTM D1945 — Fixed Gases & C1-C6 Eurofins

Standard Operating Procedure, Determination of Sulfur
Compounds in Natural Gas and Gaseous Fuels by Gas

A.5504.06  chromatography and Chemiluminescence Atmospheric
3/15/2021
Source Test Protocol, Former Fort Ord, Monterey, CA. Thermal .

ST-1 Best Environmental

Treatment Unit (TTU). May 26, 2021

Ahtna Global, LLC



CERTIFICATE OF ACCREDITATION

The ANSI National Accreditation Board

Hereby attests that

Eurofins Air Toxics

180 Blue Ravine Road, Suite B
Folsom, CA 95630

Fulfills the requirements of

ISO/IEC 17025:2017

and

U.S. Department of Defense (DoD) Quality Systems Manual
for Environmental Laboratories (DoD QSM V5.4)

In the field of
TESTING

This certificate is valid only when accompanied by a current scope of accreditation document.
The current scope of accreditation can be verified at www.anab.org.

TR

R. Douglas Leonard Jr., VP, PILR SBU

Expiry Date: 27 April 2024
Certificate Number: ADE-1451

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017.
This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory
quality management system (refer to joint ISO-ILAC-IAF Communiqué dated April 2017).


http://www.anab.org/

SCOPE OF ACCREDITATION TO ISO/IEC 17025:2017
and

U.S. Department of Defense (DoD) Quality Systems Manual for
Environmental Laboratories (DoD QSM V5.4)

Eurofins Air Toxics
180 Blue Ravine Road, Suite B
Folsom, CA 95630
Melanie Levesque
(916) 605-3396

TESTING

Valid to: April 27, 2024 Certificate Number: ADE-1451

Environmental

Air and Emissions
Technology Method Analyte
GC/FID/dual TCD ASTM D1945 Mod Acetylene
GC/FID/dual TCD ASTM D1945 Mod Carbon Dioxide
GC/FID/dual TCD ASTM D1945 Mod Carbon Monoxide
GC/FID/dual TCD ASTM D1945 Mod Ethane
GC/FID/dual TCD ASTM D1945 Mod Ethylene
GC/FID/dual TCD ASTM D1945 Mod Helium
GC/FID/dual TCD ASTM D1945 Mod Hydrogen
GC/FID/dual TCD ASTM D1945 Mod Isobutane
GC/FID/dual TCD ASTM D1945 Mod Isopentane
GC/FID/dual TCD ASTM D1945 Mod Methane
Version 012 Issued: April 18, 2022 www.anab.org
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Air and Emissions
Technology Method Analyte
GC/FID/dual TCD ASTM D1945 Mod n-Butane
GC/FID/dual TCD ASTM D1945 Mod Neopentane
GC/FID/dual TCD ASTM D1945 Mod Nitrogen
GC/FID/dual TCD ASTM D1945 Mod n-Pentane
GC/FID/dual TCD ASTM D1945 Mod Oxygen
GC/FID/dual TCD ASTM D1945 Mod Propane
GC/FID/dual TCD ASTM D1946 Mod Carbon Dioxide
GC/FID/dual TCD ASTM D1946 Mod Carbon Monoxide
GC/FID/dual TCD ASTM D1946 Mod Ethane
GC/FID/dual TCD ASTM D1946 Mod Ethylene
GC/FID/dual TCD ASTM D1946 Mod Helium
GC/FID/dual TCD ASTM D1946 Mod Hydrogen
GC/FID/dual TCD ASTM D1946 Mod Methane
GC/FID/dual TCD ASTM D1946 Mod Nitrogen
GC/FID/dual TCD ASTM D1946 Mod Oxygen
GC/FID/PID TO-3 Mod TPH(GRO)
GC/FID/PID TO-3 Mod TPH(JP4)
GC/MS TO-15 (Full Scan/SIM) 1,1,1-Trichloroethane
GC/MS TO-15 (Full Scan/SIM) 1,1,2,2-Tetrachloroethane
GC/MS TO-15 (Full Scan/SIM) 1,1,2-Trichloroethane
GC/MS TO-15 (Full Scan/SIM) 1,1-Dichloroethane
GC/MS TO-15 (Full Scan/SIM) 1,1-Dichloroethene
GC/MS TO-15 (Full Scan) 1,2,4-Trichlorobenzene

Version 012 Issued: April 18, 2022

www.anab.org
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Air and Emissions
Technology Method Analyte
GC/MS TO-15 (Full Scan) 1,2,4-Trimethylbenzene
GC/MS TO-15 (Full Scan/SIM) 1,2-Dibromoethane (EDB)
GC/MS TO-15 (Full Scan/SIM) 1,2-Dichlorobenzene
GC/MS TO-15 (Full Scan/SIM) 1,2-Dichloroethane
GC/MS TO-15 (Full Scan) 1,2-Dichloropropane
GC/MS TO-15 (Full Scan/SIM) 1,2-Dichlorotetrafluoroethane (Freon 114)
GC/MS TO-15 (Full Scan) 1,3,5-Trimethylbenzene
GC/MS TO-15 (Full Scan) 1,3-Butadiene
GC/MS TO-15 (Full Scan/SIM) 1,3-Dichlorobenzene
GC/MS TO-15 (Full Scan/SIM) 1,4-Dichlorobenzene
GC/MS TO-15 (Full Scan) 1,4-Dioxane
GC/MS TO-15 (Full Scan) 2,2,4-Trimethylpentane
GC/MS TO-15 (Full Scan) 2-Butanone (MEK)
GC/MS TO-15 (Full Scan) 2-Chlorotoluene
GC/MS TO-15 (Full Scan) 2-Hexanone
GC/MS TO-15 (Full Scan) 2-Propanol
GC/MS TO-15 (Full Scan) 3-Chloropropene
GC/MS TO-15 (Full Scan) 4-Methyl-2-pentanone (MIBK)
GC/MS TO-15 (Full Scan) Acetone
GC/MS TO-15 (Full Scan) alpha-Chlorotoluene
GC/MS TO-15 (Full Scan/SIM) Benzene
GC/MS TO-15 (Full Scan) Bromodichloromethane
GC/MS TO-15 (Full Scan) Bromoform
Version 012 Issued: April 18, 2022 www.anab.org
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Air and Emissions
Technology Method Analyte
GC/MS TO-15 (Full Scan) Bromomethane
GC/MS TO-15 (Full Scan) Butane
GC/MS TO-15 (Full Scan) Butyl Benzene
GC/MS TO-15 (Full Scan) Carbon disulfide
GC/MS TO-15 (Full Scan/SIM) Carbon tetrachloride
GC/MS TO-15 (Full Scan/SIM) Chlorobenzene
GC/MS TO-15 (Full Scan) Chlorodibromomethane
GC/MS TO-15 (Full Scan/SIM) Chloroethane
GC/MS TO-15 (Full Scan/SIM) Chloroform
GC/MS TO-15 (Full Scan/SIM) Chloromethane
GC/MS TO-15 (Full Scan/SIM) cis-1,2-Dichloroethene
GC/MS TO-15 (Full Scan) cis-1,3-Dichloropropene
GC/MS TO-15 (Full Scan) Cyclohexane
GC/MS TO-15 (Full Scan) Cumene
GC/MS TO-15 (Full Scan/SIM) Dichlorodifluoromethane (Freon 12)
GC/MS TO-15 (Full Scan) Ethanol
GC/MS TO-15 (Full Scan/SIM) Ethylbenzene
GC/MS TO-15 (Full Scan) Hexachlorobutadiene
GC/MS TO-15 (Full Scan) Methylene Chloride
GC/MS TO-15 (Full Scan/SIM) m,p-Xylene
GC/MS TO-15 (Full Scan/SIM) Naphthalene
GC/MS TO-15 (Full Scan) n-Butanol (1-Butanol)
GC/MS TO-15 (Full Scan) n-Heptane
Version 012 Issued: April 18, 2022 www.anab.org
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Air and Emissions
Technology Method Analyte
GC/MS TO-15 (Full Scan) n-Hexane
GC/MS TO-15 (Full Scan) Nonane
GC/MS TO-15 (Full Scan) n-Pentane
GC/MS TO-15 (Full Scan) n-Propylbenzene
GC/MS TO-15 (Full Scan) Octane
GC/MS TO-15 (Full Scan/SIM) 0-Xylene
GC/MS TO-15 (Full Scan) p-Ethyltoluene
GC/MS TO-15 (Full Scan) Propylene
GC/MS TO-15 (Full Scan) sec-Butylbenzene
GC/MS TO-15 (Full Scan) Styrene
GC/MS TO-15 (Full Scan) tert-Butyl Alcohol
GC/MS TO-15 (Full Scan) tert-Butyl Benzene
GC/MS TO-15 (Full Scan/SIM) tert-Butyl methyl ether (MTBE)
GC/MS TO-15 (Full Scan/SIM) Tetrachloroethylene
GC/MS TO-15 (Full Scan) Tetrahydrofuran
GC/MS TO-15 (Full Scan/SIM) Toluene
GC/MS TO-15 (Full Scan/SIM) trans-1,2-Dichloroethene
GC/MS TO-15 (Full Scan/SIM) trans-1,3-Dichloropropene
GC/MS TO-15 (Full Scan/SIM) Trichloroethene
GC/MS TO-15 (Full Scan/SIM) Trichlorofluoromethane (Freon 11)
GC/MS TO-15 (Full Scan/SIM) Trichlorotrifluoroethane (Freon 113)
GC/MS TO-15 (Full Scan) Tetrahydrofuran
GC/MS TO-15 (Full Scan/SIM) Vinyl chloride
Version 012 Issued: April 18, 2022 www.anab.org
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Air and Emissions
Technology Method Analyte
GC/MS TO-17 (WMS/RADI130) Mod | 1,1,1-Trichloroethane
GC/MS TO-17 (WMS/RADI130) Mod | 1,1,2,2-Tetrachloroethane
GC/MS TO-17 (WMS/RAD130) Mod | 1,1,2-Trichloroethane
GC/MS TO-17 (WMS/RAD130) Mod | 1,1-Dichloroethane
GC/MS TO-17 (WMS/RAD130) Mod | 1,1-Dichloroethene
GC/MS TO-17 (WMS/RAD130) Mod | 1,2,4-Trimethylbenzene
GC/MS TO-17 (WMS/RAD130) Mod | 1,2-Dichlorobenzene
GC/MS TO-17 (WMS/RAD130) Mod | 1,2-Dichloroethane
GC/MS TO-17 (WMS/RAD130) Mod | 1,3,5-Trimethylbenzene
GC/MS TO-17 (WMS/RAD130) Mod | 1,3-Dichlorobenzene
GC/MS TO-17 (WMS/RAD130) Mod | 1,4-Dichlorobenzene
GC/MS TO-17 (WMS/RAD130) Mod | 2-Butanone (MEK)
GC/MS TO-17 (WMS/RAD130) Mod | 4-Methyl-2-pentanone (MIBK)
GC/MS TO-17 (WMS/RAD130) Mod | Benzene
GC/MS TO-17 (WMS/RAD130) Mod | Carbon tetrachloride
GC/MS TO-17 (WMS/RAD130) Mod | Chlorobenzene
GC/MS TO-17 (WMS/RAD130) Mod | Chloroform
GC/MS TO-17 (WMS/RAD130) Mod | cis-1,2-Dichloroethene
GC/MS TO-17 (WMS/RAD130) Mod | Cyclohexane
GC/MS TO-17 (WMS/RAD130) Mod | Ethanol
GC/MS TO-17 (WMS/RAD130) Mod | Ethyl Acetate
GC/MS TO-17 (WMS/RAD130) Mod | Ethylbenzene
GC/MS TO-17 (WMS/RAD130) Mod | m,p-Xylene
GC/MS TO-17 (WMS/RADI130) Mod | n-Heptane
Version 012 Issued: April 18, 2022 www.anab.org
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Air and Emissions
Technology Method Analyte
GC/MS TO-17 (WMS/RAD130) Mod | n-Hexane
GC/MS TO-17 (WMS/RADI130) Mod | o-Xylene
GC/MS TO-17 (WMS/RAD130) Mod | Propylbenzene
GC/MS TO-17 (WMS/RAD130) Mod | tert-Butyl methyl ether (MTBE)
GC/MS TO-17 (WMS/RAD130) Mod | Tetrachloroethylene
GC/MS TO-17 (WMS/RAD130) Mod | Toluene
GC/MS TO-17 (WMS/RAD130) Mod | trans-1,2-Dichloroethene
GC/MS TO-17 (WMS/RAD130) Mod | Trichloroethene
GC/MS TO-17 (WMS) Mod Vinyl chloride
Preparation Method Type
Extraction of sorbent media | Eurofins Air Toxics SOP # 100 | Solvent Extraction

Note:

1. This scope is formatted as part of a single document including Certificate of Accreditation No. ADE-1451.

Version 012 Issued: April 18, 2022

www.anab.org
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Oregon
Environmental Laboratory
Accreditation Program

Eurofins Air Toxics

CA300005
180 Blue Ravine Road, Ste. B
Folsom, CA 95630

IS GRANTED APPROVAL BY ORELAP UNDER THE 2016 TNI STANDARDS, TO PERFORM
ANALYSES ON ENVIRONMENTAL SAMPLES IN MATRICES AS LISTED BELOW :

Air Drinking Water Non-Potable Water Solids and Chemical Waste

Chemistry

<A K

ACAUAL

NELAP Recognized

Tissue

AND AS RECORDED IN THE LIST OF APPROVED ANALYTES, METHODS, ANALYTICAL TECHNIQUES, AND
FIELDS OF TESTING ISSUED CONCURRENTLY WITH THIS CERTIFICATE AND REVISED AS NECESSARY.

ACCREDITED STATUS DEPENDS ON SUCCESSFUL ONGOING PARTICIPATION IN THE PROGRAM AND

CONTINUED COMPLIANCE WITH THE STANDARDS.

CUSTOMERS ARE URGED TO VERIFY THE LABORATORY'S CURRENT ACCREDITATION STATUS IN

OREGON.

Travis Bartholomew

Oregon State Public Health Laboratory
ORELAP Program Manager

7202 NE Evergreen Parkway, Suite 100
Hillshoro, OR 97124

EFFECTIVE DATE : 10/18/2022
EXPIRATION DATE : 10/17/2023
Certificate No : CA300005 - 017

o=




OREGON sy

Je }‘E
Environmental Laboratory Accreditation Program i% ;
. s Code®
- ORELAP Fields of Accreditation -
Eurofins Air Toxics ORELAP ID: CA300005
180 Blue Ravine Road, Ste. B EPA CODE: CA00933

Folsom, CA 95630 Certificate: CA300005 - 017

Issue Date: 10/18/2022 Expiration Date: 10/17/2023
As of 10/18/2022 this list supersedes all previous lists for this certificate number.

Analyte Method
Matrix Reference Code Analyte Code Description
Air
40 CFR Part 50 10000507 Reference Method for the Determination of Particulate Matter as PM10 in
Appendix J the Atmosphere
3950 Particulates <10 um
ASTM D1945 03 30024443 Natural Gas by Gas Chromatography
4938 2-Methylbutane
(Isopentane)
4942 2-methylpropane
(Isobutane)
4323 Acetylene
3755 Carbon dioxide
3780 Carbon monoxide
4747 Ethane
4752 Ethene
1767 Helium
1772 Hydrogen
4926 Methane
3853 Natural Gas
5007 n-Butane
9511 Neopentane
1843 Nitrogen
5028 n-Pentane
5029 n-Propane
3895 Oxygen
ASTM D1946-90 30024465 Reformed Gas by Gas Chromatography

3755 Carbon dioxide
3780 Carbon monoxide
4747 Ethane

4752 Ethene

1767 Helium

1772 Hydrogen

Department of Agriculture, Laboratory Division
Department of Environmental Quality, Laboratory Division
Oregon Health Authority, Public Health Division
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Eurofins Air Toxics

180 Blue Ravine Road, Ste. B

Folsom, CA 95630

OREGON

Environmental Laboratory Accreditation Program W
ORELAP Fields of Accreditation |

ORELAP ID: CA300005
EPA CODE: CA00933
Certificate: CA300005 - 017

Issue Date: 10/18/2022 Expiration Date: 10/17/2023

As of 10/18/2022 this list supersedes all previous lists for this certificate number.

Analyte Method
Matrix Reference Code Analyte Code Description

4926 Methane
1843 Nitrogen
3895 Oxygen

EPA 325B 2013 10277437 Sorbent Tubes Coupled with Thermal Desorption and GC/MS
9318 1,3-Butadiene
4375 Benzene
4765 Ethylbenzene
5240 m+p-xylene
5005 Naphthalene
4855 n-Hexane
5250 o-Xylene
5100 Styrene
5140 Toluene
5170 Trichloroethene

(Trichloroethylene)

EPATO-12 10248201 Non-Methane Organic Compounds by GC/FID
3860 Non-methane organics

EPA TO-13A 10248405 Polycyclic Aromatic Hydrocarbons in Ambient Air by GC/MS
5795 2-Chloronaphthalene
6385 2-Methylnaphthalene
5500 Acenaphthene
5505 Acenaphthylene
5555 Anthracene
5575 Benzo(a)anthracene
5580 Benzo(a)pyrene
5590 Benzo(g,h,i)perylene
5600 Benzo(k)fluoranthene
5585 Benzol[b]fluoranthene
5855 Chrysene
5895 Dibenz(a,h) anthracene
6265 Fluoranthene
6270 Fluorene

Department of Agriculture, Laboratory Division
Department of Environmental Quality, Laboratory Division
Oregon Health Authority, Public Health Division
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Eurofins Air Toxics

180 Blue Ravine Road, Ste. B

Folsom, CA 95630

OREGON

ORELAP Fields of Accreditation

iigg’:‘:&a%
Environmental Laboratory Accreditation Program i % ;:

ORELAP ID: CA300005
EPA CODE: CA00933
Certificate: CA300005 - 017

Issue Date: 10/18/2022 Expiration Date: 10/17/2023

As of 10/18/2022 this list supersedes all previous lists for this certificate number.

Analyte Method
Matrix Reference Code Analyte Code Description
6315 Indeno(1,2,3-cd) pyrene
5005 Naphthalene
6615 Phenanthrene
6665 Pyrene
EPA TO-13A SIM 10248449 Polycyclic Aromatic Hydrocarbons in Ambient Air by GC/MS SIM
5795 2-Chloronaphthalene
6385 2-Methylnaphthalene
5500 Acenaphthene
5505 Acenaphthylene
5555 Anthracene
5575 Benzo(a)anthracene
5580 Benzo(a)pyrene
5590 Benzo(g,h,i)perylene
5600 Benzo(k)fluoranthene
5585 Benzo[b]fluoranthene
5855 Chrysene
5895 Dibenz(a,h) anthracene
6265 Fluoranthene
6270 Fluorene
6315 Indeno(1,2,3-cd) pyrene
5005 Naphthalene
6615 Phenanthrene
6665 Pyrene
EPA TO-14A 10248609 Volatile Organic Compounds with SUMMA canister and GC/MS
5160 1,1,1-Trichloroethane
5110 1,1,2,2-
Tetrachloroethane
5195 1,1,2-Trichloro-1,2,2-
trifluoroethane (Freon
113)
5165 1,1,2-Trichloroethane
4630 1,1-Dichloroethane
4640 1,1-Dichloroethylene

Department of Agriculture, Laboratory Division
Department of Environmental Quality, Laboratory Division
Oregon Health Authority, Public Health Division
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ORELAP Fields of Accreditation

Eurofins Air Toxics

180 Blue Ravine Road, Ste. B
Folsom, CA 95630

OREGON S
Environmental Laboratory Accreditation Program i % ;:
Fee®

ORELAP ID: CA300005
EPA CODE: CA00933
Certificate: CA300005 - 017

Issue Date: 10/18/2022 Expiration Date: 10/17/2023

As of 10/18/2022 this list supersedes all previous lists for this certificate number.

Analyte Method
Matrix Reference Code Analyte Code Description

5155 1,2,4-Trichlorobenzene
5210 1,2,4-Trimethylbenzene

4585 1,2-Dibromoethane
(EDB, Ethylene
dibromide)

4695 1,2-Dichloro-1,1,2,2-
tetrafluoroethane
(Freon-114)

4610 1,2-Dichlorobenzene

4635 1,2-Dichloroethane
(Ethylene dichloride)

4655 1,2-Dichloropropane
5215 1,3,5-Trimethylbenzene
9318 1,3-Butadiene

4615 1,3-Dichlorobenzene
4620 1,4-Dichlorobenzene

4735 1,4-Dioxane (1,4-
Diethyleneoxide)

4836 1-Propene (Propylene)

4410 2-Butanone (Methyl ethyl
ketone, MEK)

4860 2-Hexanone (MBK)
4542 4-Ethyltoluene

4995 4-Methyl-2-pentanone
(MIBK)

4315 Acetone

4375 Benzene

5635 Benzyl chloride

4395 Bromodichloromethane
4400 Bromoform

4450 Carbon disulfide

4455 Carbon tetrachloride
4475 Chlorobenzene

4575 Chlorodibromomethane
4485 Chloroethane (Ethyl

Department of Agriculture, Laboratory Division
Department of Environmental Quality, Laboratory Division
Oregon Health Authority, Public Health Division
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ORELAP Fields of Accreditation

Eurofins Air Toxics

180 Blue Ravine Road, Ste. B
Folsom, CA 95630

iigg’:‘:&a%
Environmental Laboratory Accreditation Program i % ;:

ORELAP ID: CA300005
EPA CODE: CA00933
Certificate: CA300005 - 017

Issue Date: 10/18/2022 Expiration Date: 10/17/2023

As of 10/18/2022 this list supersedes all previous lists for this certificate number.

Analyte Method
Matrix Reference Code Analyte Code Description

chloride)
4505 Chloroform

4705 cis & trans-1,2-
Dichloroethene

4680 cis-1,3-Dichloropropene
4555 Cyclohexane

4625 Dichlorodifluoromethane
(Freon-12)

4750 Ethanol
4765 Ethylbenzene
4835 Hexachlorobutadiene

4895 Isopropyl alcohol (2-
Propanol, Isopropanol)

4900 Isopropylbenzene
(Cumene)

5240 m+p-xylene

4950 Methyl bromide
(Bromomethane)

4960 Methyl chloride
(Chloromethane)

5000 Methyl tert-butyl ether
(MTBE)

4975 Methylene chloride
(Dichloromethane)

5005 Naphthalene
4825 n-Heptane

4855 n-Hexane

5090 n-Propylbenzene
5250 o-Xylene

5100 Styrene

5115 Tetrachloroethylene
(Perchloroethylene)

5120 Tetrahydrofuran (THF)
5140 Toluene
4685 trans-1,3-

Department of Agriculture, Laboratory Division
Department of Environmental Quality, Laboratory Division
Oregon Health Authority, Public Health Division
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Eurofins Air Toxics

180 Blue Ravine Road, Ste. B

Folsom, CA 95630

OREGON

Environmental Laboratory Accreditation Program %
ORELAP Fields of Accreditation

ORELAP ID: CA300005
EPA CODE: CA00933
Certificate: CA300005 - 017

Issue Date: 10/18/2022 Expiration Date: 10/17/2023

As of 10/18/2022 this list supersedes all previous lists for this certificate number.

Matrix Reference

Analyte
Code

Analyte

Code

Method
Description

EPATO-15

5170

5175

5235
5260

5160
5110

Sill95

5165
4630
4640
5180
5182
5158
5210
4585

4695

4610
4635

4655
5215
9318
4615
4676

Dichloropropylene

Trichloroethene
(Trichloroethylene)

Trichlorofluoromethane
(Fluorotrichloromethane,
Freon 11)

Vinyl chloride
Xylene (total)

1,1,1-Trichloroethane

1,1,2,2-
Tetrachloroethane

1,1,2-Trichloro-1,2,2-
trifluoroethane (Freon
113)

1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2,3-Trichloropropane
1,2,3-Trimethylbenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene

1,2-Dibromoethane
(EDB, Ethylene
dibromide)

1,2-Dichloro-1,1,2,2-
tetrafluoroethane
(Freon-114)

1,2-Dichlorobenzene

1,2-Dichloroethane
(Ethylene dichloride)

1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Butadiene
1,3-Dichlorobenzene

1,3-Diethylbenzene

10248803 VOCs collected in Canisters by GC/MS

Department of Agriculture, Laboratory Division
Department of Environmental Quality, Laboratory Division
Oregon Health Authority, Public Health Division
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ORELAP Fields of Accreditation

Eurofins Air Toxics

180 Blue Ravine Road, Ste. B
Folsom, CA 95630

iigg’:‘:&a%
Environmental Laboratory Accreditation Program i % ;:

ORELAP ID: CA300005
EPA CODE: CA00933
Certificate: CA300005 - 017

Issue Date: 10/18/2022 Expiration Date: 10/17/2023

As of 10/18/2022 this list supersedes all previous lists for this certificate number.

Analyte Method
Matrix Reference Code Analyte Code Description

4620 1,4-Dichlorobenzene

4735 1,4-Dioxane (1,4-
Diethyleneoxide)

4917 1-Butene

4833 1-Pentene

4836 1-Propene (Propylene)
5220 2,2,4-Trimethylpentane
4666 2,2-Dimethylbutane
4667 2,3,4-Trimethylpentane
4669 2,3-Dimethylbutane
4671 2,3-Dimethylpentane
4672 2,4-Dimethylpentane

4410 2-Butanone (Methyl ethyl
ketone, MEK)

4535  2-Chlorotoluene
4538 2-Ethyltoluene
4860 2-Hexanone (MBK)
4934 2-Methyl-2-Butene

4937 2-Methylbutadiene
(Isoprene)

4938 2-Methylbutane
(Isopentane)

4939 2-Methylheptane
4946 2-Methylhexane

4941 2-Methylpentane
(Isohexane)

4942 2-methylpropane
(Isobutane)

4531 3-Ethyltoluene (1-Methyl-
3-ethylbenzene)

4529 3-Methyl-1-Butene
4532 3-Methylheptane
4533 3-Methylhexane
4534 3-Methylpentane

Department of Agriculture, Laboratory Division
Department of Environmental Quality, Laboratory Division
Oregon Health Authority, Public Health Division
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ORELAP Fields of Accreditation

Eurofins Air Toxics

180 Blue Ravine Road, Ste. B
Folsom, CA 95630

iigg’:‘:&a%
Environmental Laboratory Accreditation Program i % ;:

ORELAP ID: CA300005
EPA CODE: CA00933
Certificate: CA300005 - 017

Issue Date: 10/18/2022 Expiration Date: 10/17/2023

As of 10/18/2022 this list supersedes all previous lists for this certificate number.

Analyte Method
Matrix Reference Code Analyte Code Description

4542 4-Ethyltoluene

4910 4-Isopropyltoluene (p-
Cymene)

4913 4-Methyl-1-Pentene

4995 4-Methyl-2-pentanone
(MIBK)

4300 Acetaldehyde
4315 Acetone

4320 Acetonitrile

4323 Acetylene

4325 Acrolein (Propenal)
4340 Acrylonitrile

4355 Allyl chloride (3-
Chloropropene)

4357 alpha-Methylstyrene
4375 Benzene

5635 Benzyl chloride

4390 Bromochloromethane
4395 Bromodichloromethane
4400 Bromoform

4450 Carbon disulfide

4455 Carbon tetrachloride
4475 Chlorobenzene

4575 Chlorodibromomethane

4577 Chlorodifluoromethane
(Freon-22)

4485 Chloroethane (Ethyl
chloride)

4505 Chloroform

4525 Chloroprene (2-Chloro-
1,3-butadiene)

4705 cis & trans-1,2-
Dichloroethene

4680 cis-1,3-Dichloropropene

Department of Agriculture, Laboratory Division
Department of Environmental Quality, Laboratory Division
Oregon Health Authority, Public Health Division
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Issue Date: 10/18/2022 Expiration Date: 10/17/2023

As of 10/18/2022 this list supersedes all previous lists for this certificate number.

Analyte Method
Matrix Reference Code Analyte Code Description

4602 cis-2-Butene
4604 cis-2-Hexene
4603 cis-2-pentene
4555 Cyclohexane
4562 Cyclopentane
4563 Cyclopentene

4595 Dibromomethane
(Methylene bromide)

4625 Dichlorodifluoromethane
(Freon-12)

4627 Dichlorofluoromethane
(Freon 21)

4725 Diethyl ether

4747 Ethane

4750 Ethanol

4752 Ethene

4755 Ethyl acetate

4765 Ethylbenzene

4835 Hexachlorobutadiene

4895 Isopropyl alcohol (2-
Propanol, Isopropanol)

4900 Isopropylbenzene
(Cumene)

5240 m+p-xylene

4950 Methyl bromide
(Bromomethane)

4960 Methyl chloride
(Chloromethane)

4990 Methyl methacrylate

5000 Methyl tert-butyl ether
(MTBE)

4965 Methylcyclohexane
4966 Methylcyclopentane

4975 Methylene chloride
(Dichloromethane)

Department of Agriculture, Laboratory Division
Department of Environmental Quality, Laboratory Division
Oregon Health Authority, Public Health Division
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Analyte Method
Matrix Reference Code Analyte Code Description

5005 Naphthalene

5007 n-Butane

4435 n-Butylbenzene

5875 n-Decane

4825 n-Heptane

4855 n-Hexane

5026 n-Nonane

5027 n-Octane

5028 n-Pentane

5029 n-Propane

5090 n-Propylbenzene

6747 n-Undecane

5250 o-Xylene

5253 p-Diethylbenzene

4440 sec-Butylbenzene

5100 Styrene

4420 tert-Butyl alcohol

4445 tert-Butylbenzene

5115 Tetrachloroethylene
(Perchloroethylene)

5120 Tetrahydrofuran (THF)

5140 Toluene

4685 trans-1,3-
Dichloropropylene

4607 trans-2-Butene

4606 trans-2-Hexene

4608 trans-2-pentene

5170 Trichloroethene
(Trichloroethylene)

5175 Trichlorofluoromethane
(Fluorotrichloromethane,
Freon 11)

5225 Vinyl acetate

5230 Vinyl bromide

Department of Agriculture, Laboratory Division
Department of Environmental Quality, Laboratory Division
Oregon Health Authority, Public Health Division
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Analyte Method
Matrix Reference Code Analyte Code Description

(Bromoethane)
5235 Vinyl chloride
5260 Xylene (total)

EPATO-15 10248858 VOCs collected'in Canisters by GC/MS SIM
GC/MS SIM

5160 1,1,1-Trichloroethane

5110 1,1,2,2-
Tetrachloroethane

5185 1,1,2-Trichloro-1,2,2-
trifluoroethane (Freon
113)

5165 1,1,2-Trichloroethane
4630 1,1-Dichloroethane
4640 1,1-Dichloroethylene

4585 1,2-Dibromoethane
(EDB, Ethylene
dibromide)

4695 1,2-Dichloro-1,1,2,2-
tetrafluoroethane
(Freon-114)

4610 1,2-Dichlorobenzene

4635 1,2-Dichloroethane
(Ethylene dichloride)

4615 1,3-Dichlorobenzene
4620 1,4-Dichlorobenzene
4375 Benzene

4455 Carbon tetrachloride
4475 Chlorobenzene

4485 Chloroethane (Ethyl
chloride)

4505 Chloroform
4645 cis-1,2-Dichloroethylene

4625 Dichlorodifluoromethane
(Freon-12)

4765 Ethylbenzene
4795 Ethylene oxide

Department of Agriculture, Laboratory Division 11of16
Department of Environmental Quality, Laboratory Division 0
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Eurofins Air Toxics
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ORELAP ID: CA300005
EPA CODE: CA00933
Certificate: CA300005 - 017

Issue Date: 10/18/2022 Expiration Date: 10/17/2023

As of 10/18/2022 this list supersedes all previous lists for this certificate number.

Analyte Method
Matrix Reference Code Analyte Code Description
5240 m+p-xylene
4960 Methyl chloride
(Chloromethane)
5000 Methy! tert-butyl ether
(MTBE)
5005 Naphthalene
5250 o-Xylene
5115 Tetrachloroethylene
(Perchloroethylene)
5140 Toluene
4700 trans-1,2-
Dichloroethylene
4685 trans-1,3-
Dichloropropylene
5170 Trichloroethene
(Trichloroethylene)
5175 Trichlorofluoromethane
(Fluorotrichloromethane,
Freon 11)
5235 Vinyl chloride
EPATO-17 10312206 Determination of Volatile Organic Compounds in Ambient Air Using
Active Sampling Onto Sorbent Tubes
4640 1,1-Dichloroethylene
4735 1,4-Dioxane (1,4-
Diethyleneoxide)
6380 1-Methylnaphthalene
6385 2-Methylnaphthalene
5500 Acenaphthene
5505 Acenaphthylene
5555 Anthracene
4375 Benzene
4505 Chloroform
4645 cis-1,2-Dichloroethylene
4765 Ethylbenzene
6265 Fluoranthene

Department of Agriculture, Laboratory Division
Department of Environmental Quality, Laboratory Division
Oregon Health Authority, Public Health Division
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Issue Date: 10/18/2022 Expiration Date: 10/17/2023

As of 10/18/2022 this list supersedes all previous lists for this certificate number.

Analyte Method
Matrix Reference Code Analyte Code Description

6270 Fluorene

4895 Isopropyl alcohol (2-
Propanol, Isopropanol)

5240 m-+p-xylene

5005 Naphthalene

5250 o-Xylene

6615 Phenanthrene

6665 Pyrene

5115 Tetrachloroethylene
(Perchloroethylene)

5140 Toluene

4700 trans-1,2-
Dichloroethylene

5170 Trichloroethene
(Trichloroethylene)

5235 Vinyl chloride

5260 Xylene (total)

EPATO-17 10312217 Hydrocarbons in Ambient Air Using WMS Passive Sampling Tubes
Modified 2

5160 1,1,1-Trichloroethane

5110 1,1,2,2-
Tetrachloroethane

5165 1,1,2-Trichloroethane

4630 1,1-Dichloroethane

4640 1,1-Dichloroethylene

5150 1,2,3-Trichlorobenzene

5155 1,2,4-Trichlorobenzene

5210 1,2,4-Trimethylbenzene

4610 1,2-Dichlorobenzene

4635 1,2-Dichloroethane
(Ethylene dichloride)

5215 1,3,5-Trimethylbenzene

4615 1,3-Dichlorobenzene

4620 1,4-Dichlorobenzene

Department of Agriculture, Laboratory Division
Department of Environmental Quality, Laboratory Division
Oregon Health Authority, Public Health Division

13 0f 16



OREGON

ORELAP Fields of Accreditation
Eurofins Air Toxics

180 Blue Ravine Road, Ste. B
Folsom, CA 95630

iigg’:‘:&a%
Environmental Laboratory Accreditation Program i % ;:

ORELAP ID: CA300005
EPA CODE: CA00933
Certificate: CA300005 - 017

Issue Date: 10/18/2022 Expiration Date: 10/17/2023
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Analyte Method
Matrix Reference Code Analyte Code Description

9546 1,4-Dithiane

4410 2-Butanone (Methyl ethyl
ketone, MEK)

4995 4-Methyl-2-pentanone
(MIBK)

6698 alpha-Pinene

4375 Benzene

4455 Carbon tetrachloride
4475 Chlorobenzene
4505 Chloroform

4645 cis-1,2-Dichloroethylene
4555 Cyclohexane

6208 d-Limonene

4750 Ethanol

4755 Ethyl acetate

4765 Ethylbenzene

6774 Halothane (2-Bromo-2-
chloro-1,1,1-
trifluoroethane)

5240 m+p-xylene

4960 Methyl chloride
(Chloromethane)

4990 Methyl methacrylate

5000 Methyl tert-butyl ether
(MTBE)

5005 Naphthalene
4825 n-Heptane

4855 n-Hexane

5090 n-Propylbenzene
5250 o-Xylene

5100 Styrene

5115 Tetrachloroethylene
(Perchloroethylene)

5140 Toluene

Department of Agriculture, Laboratory Division
Department of Environmental Quality, Laboratory Division
Oregon Health Authority, Public Health Division
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Analyte Method
Matrix Reference Code Analyte Code Description

4700 trans-1,2-
Dichloroethylene

5170 Trichloroethene
(Trichloroethylene)

5235 Vinyl chloride

EPA TO-3 10312400 Method for the Determination of Volatile Organic Compounds in Ambient
Air Using Cryogenic Preconcentration Techniques and Gas
Chromatography With Flame lonization and Electron Capture Detection

9408 Gasoline range
organics (GRO)

Modified EPA TO- 60032351 The Determination of Hydrocarbons in Air Via RAD130 RADIELLO
17 Passive Passive Sample Tubes
RAD130 Tube 2

5160 1,1,1-Trichloroethane

5110 1,1,2,2-
Tetrachloroethane

5165 1,1,2-Trichloroethane
4630 1,1-Dichloroethane
4640 1,1-Dichloroethylene
5210 1,2,4-Trimethylbenzene
4610 1,2-Dichlorobenzene

4635 1,2-Dichloroethane
(Ethylene dichloride)

92{l5 1,3,5-Trimethylbenzene
4615 1,3-Dichlorobenzene
4620 1,4-Dichlorobenzene

4410 2-Butanone (Methyl ethyl
ketone, MEK)

4995 4-Methyl-2-pentanone
(MIBK)

4375 Benzene

4455 Carbon tetrachloride
4475 Chlorobenzene

4505 Chloroform

4645 cis-1,2-Dichloroethylene
4555 Cyclohexane

Department of Agriculture, Laboratory Division
Department of Environmental Quality, Laboratory Division
Oregon Health Authority, Public Health Division
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Analyte Method
Matrix Reference Code Analyte Code Description

4750 Ethanol

4755 Ethyl acetate
4765 Ethylbenzene
5240 m+p-xylene

5000 Methyl tert-butyl ether
(MTBE)

5005 Naphthalene
4825 n-Heptane

4855 n-Hexane

5090 n-Propylbenzene
5250 o-Xylene

5100 Styrene

5115 Tetrachloroethylene
(Perchloroethylene)

5140 Toluene

4700 trans-1,2-
Dichloroethylene

5170 Trichloroethene
(Trichloroethylene)

5235 Vinyl chloride

Department of Agriculture, Laboratory Division
Department of Environmental Quality, Laboratory Division
Oregon Health Authority, Public Health Division
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@ South Coast
4 Air Quality Management District
21865 Copley Drive, Diamond Bar, CA 91765-4178

(909) 396-2000 * www.aqmd.gov

November 3, 2022

Dr. Sucha S. Parmar

Atmospheric Analysis & Consulting
2225 Sperry Ave.

Ventura, CA 93003

Subject:  LAP Approval Notice
Reference # 03LA0606

Dear Dr. Parmar:

We completed our review of the renewal application you submitted for approval under the South Coast

Air Quality Management District's Laboratory Approval Program (LAP). We are pleased to inform you
that your firm is approved for the period beginning November 30, 2022, and ending November 30, 2023
for the following methods, subject to the requirements in the LAP Conditions For Approval Agreement:

South Coast AQMD Method 307-91
South Coast AQMD Method 25.1 (Analysis)
South Coast AQMD Method 25.3 (Analysis)

Thank you for participating in the LAP. Your cooperation helps us to achieve the goal of the LAP: to
maintain high standards of quality in the sampling and analysis of source emissions. You may direct any
guestions or information to LAP Coordinator, Colin Eckerle. He may be reached by telephone at (909)
396-2476, or via e-mail at ceckerle@agmd.gov.

Sincerely,

Dipankar Sarkar
Program Supervisor
Source Test Engineering

DS:CE

221103 LapRenewal.doc









Eurofins Air Toxics
SOP #6 Rev 45
Effective March 10, 2022

Eurofins Air Toxics
STANDARD OPERATING PROCEDURE

ANALYSIS OF VOLATILE ORGANIC COMPOUNDS IN
SUMMA™ POLISHED CANISTERS

EPA METHOD TO-15 and MODIFIED EPA METHOD TO-14A

SOP #6

The information contained herein is of a highly confidential and proprietary nature. Eurofins Air Toxics specifically
prohibits the dissemination, copy, disclosure, transfer, or modification of this information without the express written
approval of Eurofins Air Toxics.
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Eurofins Air Toxics
SOP #6 Rev. 45
Effective March 10, 2022

1.0 SCOPE AND APPLICATION

The procedures in this SOP describe the use of EPA Methods TO-14A and TO-15 to
determine the concentration of volatile organic compounds in ambient air using an
evacuated specially treated stainless steel canister or a Tedlar bag. Tedlar bags are not
recommended for this method. This SOP details the analytical procedures and the
required QC protocols. A list of target compounds can be found in Appendix A.

2.0 METHOD SUMMARY

2.1 Description

EPA Methods TO-14A and TO-15 describe techniques for the analysis of airborne
VOC:s collected as whole air samples in evacuated, specially treated stainless steel
canisters. An aliquot of up to 0.5 liters of air is withdrawn from the canister
utilizing a volumetric loop, or mass flow controller. This volume is loaded onto a
hydrophobic multibed sorbent trap to remove water and carbon dioxide and to
concentrate the vapor sample. The focused sample is then flash heated to sweep
adsorbed VOCs onto a secondary trap for further concentration and/or directly
onto a GC/MS for separation and detection. A summary of the method QC can be
found in Appendix A.

2.2 Deviations

Eurofins Air Toxics takes no modifications of technical significance to Method
TO-15. Since Eurofins Air Toxics applies TO-15 methodology to all Summa
canisters regardless of whether TO-14A or TO-15 is specified by the project,
Eurofins Air Toxics performs a modified version of method TO-14A as detailed
in Table 1. Please note that Methods TO-14A and TO-15 were validated for
specially treated canisters. As such, the use of Tedlar bags for sample collection
is outside the scope of the method and not recommended for ambient or indoor air
samples. It is the responsibility of the data user to determine the usability of TO-
14A and TO-15 results generated from Tedlar bags.

Table 1. Summary of Method TO-14A Modifications

Requirement TO-14A EATL Modifications
Sample Drying System Nafion Drier Multibed hydrophobic sorbent
Blank acceptance criteria  |< 0.2 ppbv <RL

BFB ion abundance criteria |lon abundance criteria listed|Follow abundance criteria listed in TO-15.
in Table 4 of TO-14A

BFB absolute abundance Within 10% when CCV internal standard area counts are compared to ICAL,
criteria comparing to the previous |Corrective action when recovery is less than 60%.
daily BFB.
Initial Calibration < 30% RSD for listed 39 Follow TO-15 requirements of < 30% RSD with 2 of
VOCs EATL’s 62 standard compounds allowed out to < 40%
RSD.

CONFIDENTIAL
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Eurofins Air Toxics
SOP #6 Rev. 45
Effective March 10, 2022

HEALTH AND SAFETY

3.1

3.2

3.3

3.4

Normal laboratory safety precautions must be used when handling samples,
preparing standards from neat materials, and analyzing samples. Appropriate eye
wear, gloves, and lab coat must be worn when handling any chemical used in this
method. All manipulation of standards, solvents, and solutions should be done with
the utmost care in the hood. SDS for each chemical should be consulted for
specific dangers and precautions.

Personnel must handle high pressure cylinders safely. This includes transport of
cylinders fully secured on a cart. During storage, the cylinders must be secured at
all times with a chain. When installing a pressure regulator, stand to the side of the
cylinder.

Care must also be taken when handling syringes to ensure that a needle stick does
not occur. All personnel installing or performing maintenance on a capillary
column must wear eye protection.

For information regarding pollution prevention and waste disposal, see Eurofins Air
Toxics SOP #24: Storage and Disposal of Hazardous Wastes.

SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE

4.1

4.2

4.3

Sample Containers

An air sample is collected in an evacuated stainless steel Summa™ / canister or
Tedlar bag. Tedlar bags are not included as acceptable media in either
Compendium Method TO-14A or TO-15, but are accepted for analysis per client
request. Upon receipt, the canisters will be approximately in the range of 2.5 - 10”
Hg vacuum.

Sample Handling
Prior to analysis, the canister is pressurized per project specific requirements.

By client request some samples are pressurized with Helium to allow for
additional analyses by the laboratory (i.e. ASTM D-1946). However, the flow
controllers used in the laboratory are calibrated for Nitrogen. Helium pressurized
samples typically have a higher flow rate than Nitrogen pressurized samples.

Sample Storage

Samples are stored in the sample cage in the main laboratory. Analysis must
occur within 30 days for canisters. Some projects may require a 14 day hold for
canisters. The project profile must be reviewed prior to analysis to verify holding
time requirements.

CONFIDENTIAL
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Eurofins Air Toxics
SOP #6 Rev. 45
Effective March 10, 2022

Holding time in the case of Tedlar bags is limited to a maximum of 3 days as
losses of VOCs are observed specifically for compounds with low vapor pressure.
Holding time may be extended to a maximum of 30 days by transferring the
sample from a Tedlar bag to a clean, evacuated Summa™ canister prior to the
expiration of the 3 day hold.

INTERFERENCES AND POTENTIAL PROBLEMS

5.1

5.2

5.3

Interferences to this method generally include high concentrations of water. Very
high levels of moisture in the samples may cause low internal standard and
surrogate responses which will interfere with accurate compound quantification.
In these situations, dry lab blanks may be required between samples to maintain
internal standard recoveries. In extreme cases, sample dilution may be required.

When a sample has high levels of acidic gases such as HCI and SO> and/or high
levels of non-target compounds, the analyst may have to dilute the sample more
than the target compound level requires. This ensures that internal standard
recoveries meet QC requirements and/or that the system is not contaminated from
carryover or damaged by high levels of acidic gases.

Tedlar bags are not appropriate sample collection media for low vapor pressure
compounds such as naphthalene due to severe adsorption and subsequent losses
on the Tedlar surface. A sample discrepancy report (SDR) must be submitted
when naphthalene measurements are requested from a Tedlar bag. All
naphthalene results are flagged as estimated values.

EQUIPMENT/APPARATUS

6.1

List of Equipment

e TO-15 Air Concentrator Systems

e Column: RTX-624

Gas Chromatograph: Agilent 7890 or equivalent equipped with Electronic
Pressure Control and a split/splitless injection port

Mass Spectrometer: Agilent 5973, 5975 or equivalent
Agilent Chemstation Software for Data Acquisition
Thru-Put Target Software for Data Analysis

NISTO8.1 or NIST11.l Library Search Software

Certified NIST Traceable VOC cylinder blends

Certified Working Class Internal Standard cylinder blends
High Purity Neat Chemicals

Zero-Air

Tedlar Bags (1-20 L) SKC or equivalent

CONFIDENTIAL
Page 4 of 34



7.0

Eurofins Air Toxics
SOP #6 Rev. 45
Effective March 10, 2022

e Ultra High Purity Helium (Local Supplier). Ultra High Purity Nitrogen (Local
Supplier).

e Liquid Nitrogen certified VOC free by TO-15 analysis

e Heated Dynamic Gas Dilution Manifold Commercially purchased dilution
system to blend working standards from stock cylinder standards

e Commercially Purchased Autosampler

6.2 Operating Parameters for Air Concentrator and GC/MS

Since analytical equipment varies in configuration and as a function of intended
specific target analytes, operating parameters are optimized on an instrument-by-
instrument basis. Instrument specific operating parameters are recorded in the
respective Instrument Maintenance Logbook.

Note: Only trained and qualified laboratory staff are authorized to vary the
operating parameters under special circumstances. Any time a change is
made, it is documented in the instrument maintenance logbook.

STANDARD PREPARATION

The formula used to calculate the volume required for the preparation of primary and
second source standards for gas blends is the following:

Cl*V1=C2*V2,
Where, C1 is the concentration of the gas blend, V1 is the volume of standard to be used
in the preparation, C2 is the desired concentration for the resulting standard and V2 is the

final volume (at pressure*) of the newly blended standard.

*At 15 psi the final volume for a 6L canister is 12L and for a 1L canister it is 2L (volume
reflects a twofold dilution as a function of pressurization).

7.1  Stock Standards

7.1.1 The TO-15 analytes are purchased from a qualified vendor at a
concentration of 1-5 ppmv in a high pressure cylinder blend. The standard
expires according to the manufacturer’s expiration date on the certificate
of analysis.

7.1.2  Analytes not present in the commercially available blends are purchased in
neat form from a commercial vendor. These compounds are then blended
into the gas phase. Once the neat compound exceeds the manufacturer’s
expiration date, these standards must be purity-checked by the laboratory
annually.

CONFIDENTIAL
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Eurofins Air Toxics
SOP #6 Rev. 45
Effective March 10, 2022

7.2 Working Standards

7.2.1

7.2.2

Starting with a clean evacuated canister, a volume of 100 microliters of
purged deionized water is injected to humidify the standard prior to
preparation.

Precision Diluter

The Precision Diluter is used to prepare primary and secondary standards for VOC
analysis. The diluter prepares dilution of stock standards by monitoring small pressure
changes digitally. There are a total of four positions on the diluter that can accommodate
high pressure standard cylinders. There is an additional inlet to allow for secondary
dilutions of working standards.

7.2.3

724

7.25

7.2.6

Working standards prepared from source standards originating from neat
or liquid mixes are prepared by injecting appropriate amounts of standard
into an evacuated canister that contains 100 uL of water. These working
standards typically contain ‘non-routine’ compounds which are blended in
canisters separate from the routine TO-15 VOC working calibration
standard.

All working standards are pressurized to 15 psi with Zero Air. Two
concentrations of working standard canisters are prepared: 50 ppbv and
200 ppbv. (Some compounds may be blended at concentrations 10x
lower, e.g. Naphthalene.)

Working standards can be re-pressurized with zero air when pressure
becomes near ambient. This re-pressurization step is recorded in the
standard preparation logbook. The concentration of the working standard
is then adjusted to reflect the addition of zero air.

Working standards may be used for up to 3 months from the date of
preparation. The TO-15 working standard may not be used past the
expiration date of the NIST-traceable high pressure cylinder.

Note: Tedlar bags are used for the static dilution medium due to their inherent
inertness to polar analytes vs. glass dilution jars. Standards made using a Tedlar
bag should not, however, be stored in the Tedlar bags beyond one day. Fresh
calibration standards are prepared and then transferred to Summa™ canisters for
storage. The standards prepared from neat materials are stable in Summa™
canisters for 6 months.

CONFIDENTIAL
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Eurofins Air Toxics
SOP #6 Rev. 45
Effective March 10, 2022

7.3 BFB Check Mix

A 10 ppmv NIST-traceable gas cylinder containing BFB is used to make a diluted
working standard at Sppmv. See section 7.2.6 for information regarding expiration

dates.

7.4 Internal Standard/Surrogate (1S/S) Mix

The IS/S blend is an internal reference material which may be prepared from a
Certified Working Class standard purchased from an available vendor. The nominal
requested concentration is 10 ppmv and expires based on the manufacturer’s date on
the certificate of analysis. A working standard is prepared by taking a known aliquot
of the standard and diluting it to achieve a concentration of 5.0 ppmv.

CALIBRATION AND QUALITY CONTROL PROCEDURES

The following sections outline the laboratory’s routine calibration and quality control
procedures. Specific programs such as DoD QSM and projects may require additional
QC samples and/or tighter QC criteria.

8.1 Tuning Criteria

8.2

8.1.1

8.1.2

At the start of every 24 hours, a tune check with 4-Bromofluorobenzene
(BFB) is performed by scheduling the instrument to perform a minimum
of a 50ml load from a Laboratory Blank. During this analytical sequence,
the instrument loads IS/S from the 5ppmv IS/S working standard onto the
TO-15 air concentrator 1ml IS/S loop. The volume loaded from the
Laboratory Blank is utilized to establish flow. The loop volume and BFB
cylinder concentration are selected such that a mass of 36 ng of BFB is
introduced.

The relative abundances of selected ions are tabulated and reported as
outlined in Appendix B. Analysis cannot proceed unless all criteria of the
tune check are met. The acceptance criteria are based on TO-15 which are
wider than tuning criteria outlined in TO-14A.

Initial Calibration Procedures

Initial Calibration of the GC/MS is achieved via the internal standard technique.
The concentrations used for standard analysis typically range from 0.5 to 200 ppbv.
Other levels may be added to the calibration per specific client/project request.

CONFIDENTIAL
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8.2.2

8.2.3

Eurofins Air Toxics
SOP #6 Rev. 45
Effective March 10, 2022

Standard Compound criteria

Standard (routine) and extended TO-14A/TO-15 compounds are listed in
Tables A-1 and A-1b. Initial Calibration is performed using a minimum of
five levels for standard TO14A/TO-15 compounds. The low-level
standard must be less than or equal to the reporting limit (Limit of
Quantitation) and must be verified on a quarterly basis.

The percent relative standard deviations (%RSD) must be < 30% for all
standard compounds, with two exceptions not to exceed < 40%.

Non-Standard Compound criteria

Compounds that are not included in Tables A-1 and A-1b. are defined as
non-standard compounds. Examples of Non-Standard TO-14A/TO-15
compounds are listed in Table A-1c. While these non-standard compounds
are not routinely calibrated, projects may require a one, three or five point
calibration depending on documented project objectives. Non-standard
compounds which are included on the DoD scope of accreditation must
meet the DoD QSM and project SOW parameters for DoD projects. The
lowest level standard must be less than or equal to the reporting limit. In
general, LOQ (Limit of Quantitation) evaluations are not maintained for
non-standard compounds which are not part of DoD accreditation.

8.2.2.1 Initial calibration criterion for non-standard compounds is < 40%
RSD subject to verification of client requirements in the Project
Requirement Table. It is the responsibility of all analytical
personnel to verify agreed upon Initial Calibration requirements
prior to sample analysis as more stringent criteria than < 40%
RSD may be required.

8.2.2.2 Scientific experience and knowledge must be applied to the
performance evaluation of specially requested compounds. It
may be that a non-standard compound does not perform well due
to its vapor pressure or instability. In these cases, the clients are
notified of this non-conformance to TO-15 performance
requirements, and data qualifiers may be required.

After an Initial Calibration has been evaluated and meets laboratory
criteria, the midpoint is copied by adding an extension onto the file
identifier, and then it is requantified as a Continuing Calibration
Verification. All calibration points are then requantified and the Internal
Standard area counts and Retention Time Windows for each file are
compared to that of the midpoint. Internal Standards in each calibration
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point compared in this manner must meet laboratory criteria (area count +
40% and Retention Time + 0.33 minutes compared to the CCV). If %D
criterion for the CCV (see Section 8.4) is met, analysis of the Initial
Calibration Verification Standard may proceed. On days when an Initial
Calibration is not performed, the Internal Standard area counts and
Retention Time Windows in all subsequent samples and QC must meet
laboratory criteria (area count + 40% and Retention Time * 0.33 minutes
compared to the CCV analyzed at the beginning of the analytical
sequence).

The multipoint calibration is constructed by loading varying amounts of
the combined calibration blend (Section 7.2) directly onto the canister
interface. The standard volume of air withdrawn is 0.2 liters or.
Consequently, lesser volumes than the standard volume result in an
effective dilution.

The average relative response factor (RRF) from the Initial Calibration
Curve is used to quantitate results.

All initial calibrations needing re-analysis of a calibration level require
explanation in the Initial Calibration Case Narrative Template. One (1)
calibration level is allowed for re-analysis per Initial Calibration Curve
due to anomalous unacceptable linearity for compound(s). A bad load or
unopened can does not count towards a re-analysis. If more than one
standard is used for curving an instrument (i.e. 2 or more), and it is
obvious that the RF is not linear relative to the other points of the curve,
then all the points ran from that standard must be re-analyzed. The reason
for the reanalysis must be narrated and included with the ICAL raw data.

The reporting limit (Limit of Quantitation — LOQ) must be verified
quarterly on each instrument that performs the methods the lab is
accredited for by DoD (Refer to DoD scope at O:\QA\Certifications). The
LOQ is verified by evaluating the point of the initial calibration that
corresponds to the LOQ. The concentration recovered is used to calculate
the precision and bias of each compound. A minimum of three points is
required to perform the calculations. If there are insufficient points, a
primary source standard is analyzed at the LOQ. Precision and bias is
determined by calculating the % relative standard deviation (% RSD) and
the % bias of the mean concentration recovered. The acceptance criterion
for the LOQ verification is <30% RSD and <50% bias for each compound.
If more than 10% of the compound list exceeds the acceptance criteria, the
instrument and standard used will evaluated to determine the source of the
error.  Quarterly LOQ verifications are evaluated by the QA Department
and the values are maintained on a secure network drive.
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All current Initial Calibrations and Method Detection Limit (MDL) studies
are kept in a folder near the instrument.

Initial calibration curves are generated in accordance to appropriate
laboratory practices.

8.2.9.1 The lowest or highest calibration levels of an analyte may be
dropped from the curve to achieve linearity. This will affect the
analyte’s reporting limit and/or calibration range. The minimum
number of calibration levels must still be used for the curve.

8.2.9.2 An additional mid-range calibration level may be added to achieve
linearity.

8.2.9.3 Alternate calibration levels may be used to meet client
requirements.

8.2.9.4 1t is not acceptable to drop a calibration level that is found
somewhere the middle of the curve to achieve linearity (i.e.
dropping the 50ppbv or the 25ppbv calibration level). The
calibration level that is in question may be re-analyzed and re-
quanted into the curve.

The indicated flow on the instruments must be measured and the units
must be calibrated with a NIST flow meter to provide a true indication of
the actual flow through the unit before each time an Initial Calibration is
performed and/or on a quarterly basis, whichever is more frequent.

8.3 Initial Calibration Verification. (ICV)

8.3.1

8.3.2

Standard Compound criteria

An independently prepared (i.e., same vendor, different lot number or
second vendor) standard containing all target compounds is analyzed after
each Initial Calibration Curve, to verify that the standards are correct and
the calibration is accurate. The acceptance criterion for the ICV recoveries
is as follows: For the compounds listed in Tables A-1 and A-1b.,
recoveries for 85% of the compounds must meet the listed acceptance
criteria with no recoveries <50%.

Recoveries of any compound that is found to exceed these criteria, but are
within 50-150%, are narrated on the ICAL Narrative sheet that is attached
to the ICAL packet. However, exceeding the acceptance criterion of 50-
150% recovery permits for a reanalysis of an ICV.
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Recovery of any compound in the ICV that is < 50% of the expected value
will result in standard re-preparation, system maintenance if needed and
re-calibration, or sample analysis on a different instrument. Recovery of
any compound that is > 150% of expected value, analysis may continue
with manager approval after evaluation of whether the data meets client
project needs. However, the system and/or standard preparation should be
evaluated. If the problem is determined to be systematic (i.e. occurs on
more than three consecutive days), corrective action outlined above should
be conducted to resolve the issue.

Non-Standard Compound criteria

An Initial Calibration Verification will be performed for non-standard
compounds only when prior arrangements with the client have been made
and are documented in the Project Requirement Table. Initial calibration
verification criterion for these analytes is 60 - 140% Recovery and is
subject to verification of client requirements in the Project Requirement
Table. It is the responsibility of all analytical personnel to verify the agreed
upon ICV requirements prior to sample analysis as more stringent criteria
than 60 - 140 % may be required. If the non-standard ICV does not comply
with the client requirements in the Project Requirements table, then refer
to section 8.2.2.2 and discuss with the manager.

8.4 Continuing Calibration Verification (CCV)

A Continuing Calibration Verification (CCV) is performed at the start of each day
after the BFB Tune Check. This is an analysis of the primary source at a
concentration between the low point and the midpoint of the initial calibration.

8.4.1

Standard Compound criteria

The acceptance criteria for the percent Difference (%D) between the daily
CCV response and average response from the Calibration Curve is as
follows: All standard CCV compounds must be < 30% D. Any
compounds exceeding this criterion will be flagged and associated data
likewise flagged and narrated. If more than two compounds from the
standard list recover outside of 70-130%, corrective action will be taken.
Corrective action may include instrument maintenance, re-calibration,
and/or re-preparation of the calibration standards (See 8.4.3). If any
compounds exceed 60-140%, samples are not analyzed unless data meets
project needs. The QA Manager or Lab Director may approve exceedance
of a compound under special circumstances after reviewing the impact to
the data quality. Regardless, associated data will be flagged and narrated.
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8.4.1.1 If alist of <20 target compounds is requested, no more than 10%
of the compounds may be outside 70-130% criteria. For example, if a
client is requesting 6 compounds then 0 compounds are allowed out; or if
15 compounds are requested then only 1 compound may be outside
acceptance criteria.

8.4.2 Non-Standard Compound criteria

Compounds that are not included in Tables A-1 and A-1b. are defined as
non-standard compounds. Examples of Non-Standard TO-14A/TO-15
compounds are listed in Table A-1c. CCV criterion for these analytes is <
40 %D subject to verification of client requirements in the Project
Requirement Table. It is the responsibility of all analytical personnel to
verify agreed upon CCV requirements prior to sample analysis as more
stringent criteria than <40 %D may be required.

8.4.3 If the CCV fails to meet the performance criteria the CCV is reanalyzed
and/or another standard is analyzed. If the CCV check fails, system
maintenance should be performed and the test repeated. If the system still
fails the calibration check, a new Calibration Curve is performed. If the
CCV passes following maintenance to the instrument, then the LCS must
also pass before samples can be analyzed.

8.4.3.1 Certain projects have different CCV acceptance criteria (e.g.,
<25%D for a set list of compounds). A specific list of target
analytes is required when the CCV acceptance criteria required
differ from the EATL standard criteria noted above.

8.5 Laboratory Control Standard (LCS)

8.5.1 A Laboratory Control Spike is analyzed daily prior to sample analysis.
Recovery limits are listed in Tables A-1 and A-1b. Recoveries for 85% of
standard compounds must be 70-130% with no recovery at <50%. If
specified by the project in-house generated control limits or DoD QSM
limits may be used.

If the stated criteria are not met, the system is checked and the same
standard or different standards are re-analyzed. In the event that the
criteria cannot be met for the full TO-14A/TO-15 list of compounds, a
review of the data will be done by a QA Manager or Lab Manager and
may approve the exceedances of a compound under special circumstances
after reviewing the impact to the data quality. If approved, the data will be
flagged and narrated.
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LCS criterion for Non-Standard analytes is 60 — 140 % recovery subject to
verification of client requirements in the Project Requirement Table. It is
the responsibility of all analytical personnel to verify agreed upon LCS
requirements because in some cases, a commitment has been made to
criteria more stringent than 60 — 140%.

Recovery of any compound in the LCS that is < 50% of the expected value
will result in either re-calibration, or analysis on a different instrument.
Recovery of any compound that is > 150% of expected value, analysis may
continue; however the system and/or standard preparation should be
evaluated. If the problem is determined to be systematic (i.e. occurs on
more than three consecutive days and/or on multiple instruments), the
instrument must be evaluated and recalibrated if needed.

Some projects require the LCS to be evaluated using control limits that are
derived from historical data. Recovery of any compound in the LCS that is
outside of the historically derived control limits but within the default
limits of 70-130%, analysis may continue and the excursions flagged and
narrated.

An LCS is analyzed in duplicate (LCSD) daily prior to sample analysis.
Refer to section 8.9.1 for the RPD acceptance criteria between the LCS
and LCSD.

LCSD % Recovery acceptance criterion must be met for common risk
driver compounds including Benzene, Toluene, Ethyl Benzene, m,p-
xylene, Vinyl Chloride, 1,1-Dichloroethene, cis-1,2-Dichloroethene,
Trichloroethene, Tetrachloroethene or any other client specified risk driver
compounds.

8.6 Internal Standards

8.6.1

8.6.2

Internal standards are loaded for each standard, blank, and sample. The
system utilizes a 1 ml IS loop. When the loop is loaded with IS from the
5ppmv IS working standard, the final on-column concentration is 25 ppbv
for Bromochloromethane, Chlorobenzene-d5, and 1,4-Difluorobenzene.

8.6.1.1. If Bromochloromethane (BCM) is a target compound, a custom
internal standard mix is prepared with only 1,4-Difluorobenzene
and Chlorobenzene-d>5.

Internal Standards Retention Times for the blanks and samples must be
within +0.33 minutes of the Retention Times in the Continuing Calibration
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Check. In addition, the IS area must be within £40% of the CCV’s IS area
for the blanks and samples. The acceptance criteria are not subject to
rounding. If the area count is below the lower limit as established by the
CCV then the IS is deemed to have failed acceptance criteria and the steps
in sections 8.6.2.1 and 8.6.2.2 are followed.

8.6.2.1 If the ISs for the blank do not pass the acceptance criteria, the
system is inspected and the blank reanalyzed. Analysis is
discontinued until the blank meets the IS criteria.

8.6.2.2 If the ISs in a sample do not pass the acceptance criteria, the
sample must be reanalyzed. If the ISs are within limits in the
reanalysis, the second analysis will be reported.

8.7 Surrogates

8.7.1

8.7.2

8.7.3

8.7.4

8.7.5

One mL of the IS/S blend is injected into the canister interface as each
standard, blank, and sample is being loaded. The acceptance limits for
surrogate recoveries are 70 to 130% recovery. Concentrations of
Surrogates are equivalent to internal standard concentrations:

1,2-Dichloroethane-ds
Toluene-ds
4-Bromofluorobenzene

If the surrogate recoveries for the QC samples (i.e. CCV, LCS, or blank)
do not pass the acceptance criteria, the system is inspected and the QC
sample reanalyzed. Analysis is discontinued until the QC sample meets the
surrogate recovery criteria.

If the surrogate recoveries for a sample are outside of these limits, the
sample is reanalyzed unless obvious matrix interference is documented. If
the surrogate recoveries are within limits in the re-analysis, the second
analysis will be reported.

If the surrogate recoveries are out-of-limits a second time, the data from the
first analysis will be reported with a narrative indicating the acceptance
criteria for surrogate recoveries were exceeded. Additionally, the system
must be shown to be in control by the analysis of a blank or sample with
acceptable surrogate recoveries.

Some projects require the Surrogates to be evaluated using control limits
that are derived from historical data.
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8.8 Laboratory Blank

8.8.1

A humidified Zero-Air Blank is analyzed upon completion of all required
QC including calibration standards at the beginning of each day and at
least once in every batch or 24 hour shift. A blank is also analyzed in the
event of saturation or when high concentrations are measured in the
sample. Each system has been evaluated for carryover, and a specific
sample load volume has been determined as the trigger for a Lab Blank.
The acceptance criterion for Laboratory Blanks is a result less than the
laboratory reporting limit (Limit of Quantitation) (see Appendix A).

8.8.1.1 In the event that the Laboratory Blank is contaminated by target
compounds, Tentatively Identified Compounds (TICs), Non-
Methane Organic Hydrocarbons (NMOC), or Petroleum
Hydrocarbons (TPH) the following protocol should be observed:
First, the Laboratory Blank should be reanalyzed to eliminate the
possibility of an anomalous result. If re-analysis is acceptable,
analysis of client samples may continue. Second, client samples
that have analyte sublists that do not include the compound(s) in
question should be substituted for full list samples. As these
samples are analyzed, the operator should monitor the results to
determine if the contamination has been removed from the system.
In the event non-target contamination is present in the Laboratory
Blank, analysis of samples not requiring TIC’s, NMOC, or TPH
calculations can proceed.

8.8.1.2 If there are no samples in-house that meet the criteria described in
8.8.1.1, the nature of the contamination should be evaluated.
Samples that have been analyzed that cannot be re-analyzed will be
flagged to note the non-conforming result.

8.8.1.3 Methylene Chloride, Acetone, Acetonitrile, Tetrahydrofuran, and
2-Butanone are acknowledged as common laboratory
contaminants. Presence of these compounds at a concentration of <
5X the client’s reporting limit (Limit of Quantitation) is acceptable
as long as the associated samples are not being analyzed for these
analytes only. The associated hits for these compounds in samples
will be flagged. If the contamination persists for more than two
analytical batches, the issue should be escalated for evaluation in
order to identify and remove the source of contamination.

8.8.1.4 If other target compounds are present in the Laboratory Blank, the
appropriate Project Manager is notified and, as needed, will
involve affected clients to determine whether flagged data for the
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compound(s) in question will meet their project’s quality
objectives.

8.8.1.5 If the analysis request is for the full list of compounds, laboratory
blanks are not needed to continue running samples for Acetone,
Ethanol, and 2-Propanol above the lab blank ‘trigger’. These
compounds can be present at high levels in air samples and are not
critical risk drivers for client projects. If the sample or samples
following the high level analysis contain these compounds below
5x the reporting limit then a narration must be used describing the
potential for high bias of these results. If the result for these
compounds in the subsequent samples is greater than 5x the
reporting limit then no narration is necessary. If a shortened list of
analytes is requested and contains these compounds, blanks must
be used to demonstrate cleanliness of the system.

Some projects require specific acceptance criteria for Method Blank as
follow:

No analytes detected at > ' the RL. For common laboratory

contaminants, no analytes detected > the RL.

If an analyte in the laboratory blank fails these criteria, a different
Laboratory Blank canister is analyzed to rule out canister contamination. If
the analyte in the Laboratory Blank still fails these criteria, the data is
flagged with the appropriate data qualifying code (B) and the non-
conformance is narrated unless, the analyte resulted in a non-detect in the
samples.

In general, manual integration of target peaks in lab blanks is not permitted
if the manual integration causes the analyte of interest to be below the
reporting limit (Limit of Quantitation), except in the case of baseline
contribution to the total ion current of a TIC or surrogate (usually
Bromofluorobenzene) when calculating NMOC/TPH-G/TVH
concentrations. However, there may be times that integration of
compounds in the Lab Blank is necessary to accurately represent the data.
All manual integrations on Lab Blanks must be signed by either a qualified
Lab Manager or the QA Manager.

8.9 Laboratory Duplicates

8.9.1

Every daily analytical batch must include an LCS and an LCSD to evaluate
instrument precision. The acceptance criteria for the relative percent
difference (RPD) between the LCS and LCSD analyses should meet
<25%. Sample analysis can continue as long as no more than 5% of the
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compound list (3 VOCs for a 62 compound list) exceeds the 25% RPD
criterion.  No compound should exceed 40%RPD. Any compound
exceeding 25% RPD is narrated in the lab report. If a compound exceeds
40%RPD, the LCS is analyzed a 3 time. If the limit is exceeded again,
the system is evaluated. This evaluation includes verification of LCS
canister pressure and instrument flow rates.

A duplicate sample analysis is performed only when specifically required
by the Project Profile and/or Project Requirement Table associated with
the workorder. The Relative Percent Difference (RPD) between the two
analyses must be <25% for all compounds detected at greater than 5 times
the reporting limit (Limit of Quantitation). If this limit is exceeded, the
sample is re-analyzed a third time, or analyzed on a different analytical
system. If the limit is exceeded again, the cause is investigated and the
system brought back to working order. If no problem is found on the
system, the data is flagged to note the non-conforming event.

8.9.2.1 When three analyses do not result in acceptable precision (< 25%
RPD for all compounds > 5X LOQ), the instrument shall be
eliminated as a potential source of the failure. This may be
accomplished by choosing another sample and performing a
duplicate analysis to determine if precision is possible in that
instance. To whatever extent is possible, the original analytical
conditions should be duplicated as well. This would imply use of
the same syringe if relevant etc. Details to ensure duplication of
original analytical conditions are left to the judgment of a scientist,
Lab Manager, or the QA Manager. Do not dispose of the sample
until the issue is resolved.

8.10 Field OC Samples

8.10.1

8.10.2

Neither TO-14A nor TO-15 describes field QC sample collection or
acceptance criteria. However, clients may collect Field Blanks, Trip
Blanks, and Field Duplicates. While there is no acceptance criteria
established, analysts must monitor performance and note anomalies. For
example, a positive result in the Field or Trip Blank requires closer
inspection to ensure the anomaly wasn’t incurred during sample handling
and loading. Inspection may include verification of the canister analyzed
and verification that the analytical system was clean.

Likewise, a field duplicate sample which shows an inconsistent
chromatographic pattern as compared to the paired sample or
concentrations differing by more than 40%RPD for many of the detections
requires further investigation at the time of sample loading. Verification
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of the canisters identification and load volume and comparison of the
screens are all appropriate to verify results.

8.10.3 Notate on the data checklist the anomaly and the items verified. If an
anomaly was uncovered, then the field QC should be reanalyzed. If there
are no findings then an SDR is generated informing the appropriate project
manager following a note on the Data Review Checklist indicating the non
conformance. Narrate the presence of a detection in the Trip Blank and
Field Blank.

CALCULATIONS

9.1 Response Factor

Relative Response Factor (RRF) = Area of Compound % Conc. Int. Standard (ppbv)
Area of Int. Standard ~ Conc. of Compound (ppbv)

9.2 Sample Results

Results Calculation = Area of Compound in Sample x Conc. Int. Standard (ppbv)
(ppbv on-column) Avrea of Int. Standard in Sample ICAL RRF*

* The average RRF from the Initial Calibration Curve is used to quantitate results.

ppbv in sample = ppbv on-column X Dilution Factor

Dilution Factor = Pressurization Factor* x Analytical Dilution Factor

Analytical Dilution Factor= Max load volume of unit (ml) x (Off-line dilution factor)
Sample volume loaded (ml)

* The pressurization factor is determined by the lab measured canister receipt vacuum and
final pressure. .

SAMPLE ANALYSIS

10.1 Analytical Batch

The analytical batch is defined as all samples* up to 20 analyzed within 24 hours on
one instrument. All QC and samples must be processed with the method associated
with the daily analytical batch.

*Samples per batch are reportable analytical runs excluding QC samples, dilutions,
duplicate analysis and confirmation analysis.
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10.2 Analvtical Sequence

Initial 24-hour period: Subsequent 24-hour period:
BFB Tune Check BFB Tune Check

Initial Calibration CCVv

LCS/LCSD LCS/LCSD

Laboratory Blank Laboratory Blank

Samples (up to 20) Samples (up to 20)

The “Subsequent 24-hour” sequence is followed every 24 hour period during which
samples are analyzed until the system fails quality control acceptance limits.

Additional QC samples may be required by the program or project to be analyzed
within the analytical batch. These details are included in the project PRT.

10.3 Validation of Reporting Limit (Limit of Quantitation)

10.3.1

10.3.2

10.3.3

10.3.4

10.3.5

Method Detection Limit (MDL) studies are analyzed for all standard TO-
14A/TO-15 compounds following procedures described in 40 CFR Pt. 136
App. B and Eurofins Air Toxics SOP #39.

The reporting limit (Limit of Quantitation) must be greater than the MDL
before sample analysis can occur. If this is not achieved, corrective action,
including raising the reporting limit is taken prior to continuing with
sample analysis. See Appendix A for the TO-14A/TO-15 Reporting
Limits.

In general, the reporting limit (Limit of Quantitation) is typically up to 10
times greater than the MDL but may be up to 50 times greater. If the
reporting limit (Limit of Quantitation) exceeds this range, the Lab
Manager and/or the QA Department will evaluate the reporting limit to
determine the reason and its approval.

The MDL verification sample must be analyzed on a quarterly basis.
Refer to SOP #39 MDL Procedure for the acceptance criterion.

A Method Detection Limit study will be performed for non-standard
compounds only when prior arrangements with the client have been made
are documented in the Project Requirement Table. The reporting limit
must be greater than the MDL before sample analysis can occur.

10.4 Quantitative Analysis

Quantitation is based on the integrated abundance of the primary quantitation ion
for each analyte. See Table A-6. If the response for any primary quantitation ion
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exceeds the Initial Calibration range of the GC/MS system, the sample is diluted
and re-analyzed, excluding detections of the compounds noted in Section 10.5. If
the response for any primary quantitation ion results in a value that rounds to the
equivalent of the upper calibration range when expressing the result with 2
significant figures, re-analysis is not necessary.

104.1

When interference with the primary quantitation ion occurs, either the
result is flagged with an “M” indicating matrix and a probable high bias or
quantitation using the secondary ion is carried out after a new response
factor (using the secondary ion) is generated from the initial calibration.
Therefore, the same ion used to establish the Response Factor is used to
quantify target analytes in the sample. This is noted in the laboratory
narrative included in the report.

The criterion for using the secondary ion for quantitation is a difference in
the reported result of 50% or more. Discussion with the project manager
and/or QA Manager may determine that quantitation using the secondary
ion is not necessary given the objectives of the project and flagging will
suffice. In the case when the difference is less than 50% and/or there is
interference with the primary and secondary ion, the possibility of high
bias is notated on the Data Review Checklist and in the final report.

10.5 Detections Outside of the Calibrated Range

10.6

105.1

10.5.2

Per client request only, compounds detected between current instrument
MDL and the Limit of Quantitation are reported and given “J” flags
(Estimated Concentration).

Unless specifically directed otherwise by a client, detections of the
following non-critical risk driver compounds: Acetone, Cyclohexane,
Ethanol, Heptane, Hexane, 2-Butanone, 2-Propanol, Propylene, 2,2,4-
Trimethylpentane, and Tetrahydrofuran above the high level of the curve
are reported with an “E” flag and do not result in further dilution.

Tentatively Identified Compounds (TICs)

10.6.1

10.6.2

By client request, based on computer generated searches, the identification
of the ten highest non-target unknown peaks is reported. The spectra of
these peaks are searched against the NIST library of greater than 50,000
compounds.

The total ion current is used for quantitation and calculation of TIC results.
A TIC is determined to be present when the quantitated concentration is
found to be greater than 2.5 ppbv which represents one tenth the
concentration of the spiked Internal Standard.
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The total ion current of the closest (by retention time, RT) non-interfered
Internal Standard is used to calculate results (per SW-846 protocol). If all
Internal Standards have interference, the Internal Standards in the Lab
Blank are used to calculate results. A relative response factor of “1” is
assumed. Match quality is useful in determining whether or not a tentative
identification should be reported, but is not the only criteria.

There are cases in which the NIST library match contains masses for a
compound that are not within the conventional scan range. In this instance
match quality may appear to be poor when that is not the case. Eurofins
Air Toxics protocol is to defer to the analyst’s judgment and experience
with regard to identification.

If a tentative identification is made for a peak in one sample in a work
order and a peak demonstrating similar spectra and elution time is present
in another sample contained within the set, identification should remain
consistent between the two samples. Peaks that exhibit obvious resolution
but are integrated as a single compound should be split manually to
evaluate concentration as accurately as possible.

Compound Identification

10.7.1

There are three criteria that must be satisfied to justify positive
identification of a given compound.

1. The retention time must match the daily standard within a factor of less
than 0.1 minutes for all characteristic ions (quantitation and qualifier
ions) present in the spectrum. Shifts in target compound retention
times that exceed this limit must be accompanied by a corresponding
shift in retention time for the corresponding Internal Standard.

2. The peak shape should be Gaussian for all monitored ions of interest
with the exception of those at or near the reporting limit.

3. The mass ion fragmentation pattern should match the reference
spectrum unless obvious interference is noted. There are two tools in
the Target data processing software to determine a match — the
compound’s spectral pattern (relative ion intensities) and the
characteristic ion peak area ratios. In general, the visual assessment of
the spectral pattern is sufficient to proceed with the identification;
however, the ion area ratios can provide quantitative confirmation
when interference is not present and qualifier ions are properly
integrated.
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10.7.2 To evaluate interferences and aid in comparison of the peak spectra to the
reference spectral pattern, background subtraction can be used by the
laboratory staff as a data evaluation tool to remove interfering ion masses
from co-eluting compounds that may be masking the target compound. If
background subtraction is needed in order to make a decision regarding the
presence of a target compound then the subtraction should be included in
the data package. The background subtraction of the spectra should be
within £ 20 scans of the target peak. If the decision can be made without
the use of background subtraction (i.e. retention time, ion abundance or
area ratio match, and Gaussian peak shape) then it is not required to be
included in the data package. Some ions in the reference spectra are not
within the scan range (35-350 amu) and as such are not considered to be
relevant to a positive identification.

10.7.3 If the above criteria are met then the compound has been positively
identified. However, matrix interference may make it impossible to satisfy
one or all of the above conditions. In these instances the chemist must
evaluate the available data and determine whether the compound should be
positively identified on the basis of the chemist’s “best judgment”.
Advanced data analysis tools are available in the data processing software
to aid in this evaluation as needed.

10.8 Manual Integrations

At times performing manual integrations on Initial Calibrations standards, QC,
Laboratory Blanks and samples may be necessary. To accurately document ion area
ratios on the Target report page, if manual peak integration for the quantitation ion
is needed in the ICAL or QC samples, then the qualifier ion peak shape is evaluated
as well and properly integrated if needed.

10.9 Analvtical Procedures

The sample containers are connected directly to the inlet line of the TO-15
concentrator. Following the work instructions for the specific system, the sample
connection is checked for leaks, and the sample is loaded onto the system. During
the loading step, a 1 mL gas sample loop filled with IS/S is swept onto the sorbent
trap. Analysis is accomplished by flash heating the trap and transferring the
adsorbed chemicals onto the GC/MS for separation and analysis.

10.10 Sample Dilutions

10.10.1 To obtain analyte concentrations within the calibrated range of the
detectors and prevent contamination of the system, samples are typically
screened prior to analysis on a GC/MS.  Occasionally, a GC/FID unit
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may be used specifically when high petroleum concentrations are
expected. Dilutions are determined based on estimated concentrations of
the highest target and/or non-target compounds.

10.10.1.1  Following the screening process, if the sample or samples is
deemed to require a dilution factor of more than 10, the sample(s)
can be analyzed via TO-14A/TO-15 (5&20 ppbv) following SOP
#91 with the following stipulations:

=  5&20 instrumentation must be validated via Initial Calibration,
MDL and daily CCV/LCS/Lab Blank for all of the target
compounds associated with the Project Profile and workorder
in question.

= The reporting limit for this analysis will be 10x the RL’s
defined in SOP #6.

10.10.2 Other necessary changes may be made on a project by project basis in
order to make the transition from SOP #6 to SOP #91 analytically
consistent.

10.10.3 An undiluted analysis involved loading the standard load volume as
identified by the ICAL. In general, this standard load volume is 200 mL.
The dilution factor is obtained by dividing the full load volume by the
sample loaded.

10.10.4 Alternatively, samples that contain high concentrations of target and non-
target can be diluted off-line using either canister or bag dilutions. The
procedure for canister dilution is described in Work Instructions WI-
Dilutions. Bag dilutions cannot be used to dilute samples requiring
naphthalene measurements due to poor recovery from the bag.

10.10.5 In the event the Project Profile requires that all analytical runs be reported,
the analytical runs must be evaluated at the time of analysis to ensure that
the RPD for compounds within linear range and greater than 5 times the
RL do not exceed 25%. Re-analysis or system inspection/maintenance may
be required to resolve any discrepancies.

10.10.6 Standard level TO-14A/TO-15 samples may be analyzed on a Low Level
instrument. Acceptance criteria for the CCV, LCS and Lab Blank will be
obtained from SOP #6.
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11.0 CORRECTIVE ACTION PROCEDURES

A Request for Corrective Action (CAR) is initiated any time either the EATL SOPs or
client-prescribed QC protocol are not followed, or in any other instance that sample
results are adversely affected. The corrective action procedure is documented in EATL
SOP #61.

12.0 DATA REVIEW

121

12.2

Analvtical/Write-Up Data Review

As the analytical sequence is run / reviewed, the data is reviewed by both the
bench chemist and the data reduction chemist using the following nine steps:

12.1.1 Check for any project-specific requirements.
12.1.2 Verify holding time.
12.1.3 Verify the BFB Tune check, CCV, LCS, (LCSD if required)
12.1.4 Verify that the Method Blank has no hits above the reporting limit (with
the exceptions outlined in 8.8.1.1-8.8.1.5).
12.1.5 Verify sample results:
a) Verify the retention time.
b) Verify that correct amount of sample was analyzed.
c) Verify the automated peak integration.
d) Verify that result concentrations are within linear range of Calibration
Curve (upper 60% for dilutions.)
12.1.6 Initial and date raw data and/or logbook entry to indicate that the data is
acceptable.
12.1.7 Apply appropriate data flags.
12.1.8 Describe unusual events on Data Review Checklist.
12.1.9 Verify results of the data validation report from Lumen, make corrections
to the raw data as needed to remove errors identified by Lumen.

Notes:

e A secondary review of the analytical runs is required when the bench chemist
IS not signed off on the analysis.

e Preparation and review of Laboratory Narratives are carried out.

Technical Data Review

The Scientist or designated personnel performs a Technical Data Review on 100%
reports if the write-up review analyst is not signed-off for the method. This
review follows all the steps mentioned in the Analytical /Write-Up Data Review
(Section 12.1).
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12.3 Report Review

The Scientist or designated personnel performs a final data review on 100%
reports prior to submitting to the client. The review consists of an overall
verification of QC/data results and compliance to project specific requirements.
Sample trends including Field and Trip Blanks are also verified.

* Unless the write-up review analyst is not signed-off in the method or if the
project has specific data review requirements (i.e. DoD and client specific) the
write-up review and report review are performed by the same individual.

12.4 QA Data Review

A thorough QA data review is performed by the QA Department on final data
packages requesting 100% review. The QA Review entails verification that
project and QC requirements are met. Failure to meet QC and/or project
requirements results in a Corrective Action Request (CAR) and documentation.
Dilution factors, analyte retention times, peak integration areas, concentration
calculations, unit conversions, and Limit of Quantitation (reporting limits) are also
checked. Field and Trip Blanks are checked and trends are observed.

13.0 INSTRUMENT MAINTENANCE

13.1 Instruments are monitored on a daily basis by the bench analyst for any potential
failure. The analysis of blanks and control standards at the start of the day and as
analysis continues helps to provide real-time feedback to the analyst on the
condition of the instruments. Routine maintenance includes: mass spectrometers,
sample introduction system and gas chromatograph.

13.1.1 The bench analyst will document any routine or major maintenance in the
bound instrument maintenance logbook assigned to each instrument. The
date of the maintenance, what work was performed, analyst initials and
evidence of return to services are included.

13.2 Mass Spectrometers

e Periodic check of vacuum ion gauge (Increase in ion count indicates a
potential leak)
Daily (every 24 hours) tune check with BFB.
Cleaning of ion source as needed.
The oil level and quality is visually checked approximately once a month and
at the time of source cleaning to ensure proper vacuum pump function, and oil
is changed as needed.
A sensitivity check must follow a routine maintenance to ensure that a standard
representing the reporting limit or lower meets criteria.
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13.3 Sample Introduction System

To ensure a clean sample introduction system the lines and trap are “steam-
cleaned” by analyzing a humidified Zero Air system blank. This takes place every
day following standard and laboratory control spike analysis. Humidified System
blanks are also analyzed after saturation-level detections in samples.

13.4 Gas Chromatograph

Routine maintenance includes the following:

13.4.1 As needed, clip approx. 3 feet off the front end of the capillary column,
and if necessary, the back end as well.

13.4.2 Replace the injection port liner as needed.

13.4.3 Visually inspect the septum on the valve syringe injection port and replace
as needed.

13.4.4 The column is replaced when chromatography peak shape or resolution

degrades. Similarly, if the column bleed profile rises with age then the
column needs replacing.

14.0 DELIVERABLES

Data reporting packages are prepared as described in SOP #78 — Generation of Eurofins
Air Toxics Data Deliverables, Electronic Conversion, and Archival.

15.0 REFERENCES/DEFINITIONS
EPA Method TO-14A

Compendium of Methods for Determination of Toxic Organic Compounds in Air, EPA
Methods, Second Edition, January 1997. EPA/625/R-96/010b

EPA Method TO-15
Compendium of Methods for Determination of Toxic Organic Compounds in Air, EPA
Methods, Second Edition, January 1997. EPA/625/R-96/010b

SW-846 Method 8000B
Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Final Update IlI,
Revision 1, December 1996.
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Volatile Organic Analysis of Ambient Air in Canisters - Draft Method USEPA Contract
Laboratory Program, Revision VCAAO01.0, December 1991

Refer to the Eurofins Air Toxics Laboratory Quality Assurance Manual (LOQAM)
Definitions and Terms, Appendix A.

http://www.air-dispersion.com/formulas.html. Author Milton R. Beychok (accessed
October 29, 2009).
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Table A-3. Surrogates

Table A-4.  Summary of Calibration and QC Procedures for Methods TO-14A/TO-15 for
Volatile Organic Compounds

Appendix B. BFB Tune Criteria
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Reporting and QC Limits
Table A-1. Method TO-14A/TO-15 Standard Compounds

QC Acceptance Criteria
RL/LOQ Precision
Analyte (ppbv) (O'A)CFQ"D) CCV (%R) | ICV/LCS* Limits
(%R) (Max. RPD)
1,1,2,2-Tetrachloroethane 0.5 <30% 70 - 130 70 -130 + 25
1,1,2-Trichloroethane 0.5 <30% 70 - 130 70 -130 +25
1,1-Dichloroethane 0.5 <30% 70-130 70-130 +25
1,1-Dichloroethene 0.5 <30% 70-130 70-130 + 25
1,2,4-Trichlorobenzene 2.0 <30% 70 - 130 70 - 130 +25
1,2,4-Trimethylbenzene 0.5 <30% 70 - 130 70-130 +25
1,2-Dibromoethane (EDB) 0.5 <30% 70 - 130 70-130 +25
1,2-Dichlorobenzene 0.5 <30% 70 - 130 70 - 130 +25
1,2-Dichloroethane 0.5 <30% 70 - 130 70 -130 +25
1,2-Dichloropropane 0.5 <30% 70 -130 70 - 130 +25
1,3,5-Trimethylbenzene 0.5 <30% 70 -130 70 -130 +25
1,3-Dichlorobenzene 0.5 <30% 70-130 70-130 +25
1,4-Dichlorobenzene 0.5 <30% 70 - 130 70 -130 +25
Benzene 0.5 <30% 70 - 130 70 -130 +25
Bromomethane 5.0 <30% 70-130 70-130 +25
Carbon Tetrachloride 0.5 <30% 70-130 70-130 +25
Chlorobenzene 0.5 <30% 70-130 70-130 +25
Chloroethane 2.0 <30% 70-130 70-130 + 25
Chloroform 0.5 <30% 70-130 70-130 + 25
Chloromethane 5.0 <30% 70-130 70-130 +25
Chlorotoluene (Benzyl Chloride) 0.5 <30% 70 - 130 70 - 130 +25
cis-1,2-Dichloroethene 0.5 <30% 70-130 70-130 +25
cis-1,3-Dichloropropene 0.5 <30% 70 - 130 70 - 130 +25
Dichloromethane (Methylene Chloride) 5.0 <30% 70 - 130 70 - 130 +25
Ethylbenzene 0.5 <30% 70-130 70-130 +25
Freon 11 (Trichlorofluoromethane) 0.5 <30% 70 - 130 70 - 130 +25
Freon 113 (Trichlorotrifluoroethane) 0.5 <30% 70 - 130 70 - 130 +25
Freon 114 0.5 <30% 70-130 70-130 + 25
Freon 12 (Dichlorodifluoromethane) 0.5 <30% 70 - 130 70 - 130 +25
Hexachlorobutadiene 2.0 <30% 70-130 70-130 +25
m,p-Xylene 0.5 <30% 70 - 130 70 -130 +25
Methyl Chloroform (1,1,1-Trichloroethane) 0.5 <30% 70 - 130 70 - 130 +25
0-Xylene 0.5 <30% 70-130 70-130 +25
Styrene 0.5 <30% 70 - 130 70 -130 +25
Tetrachloroethene 0.5 <30% 70-130 70-130 +25
Toluene 0.5 <30% 70-130 70-130 +25
trans-1,3-Dichloropropene 0.5 <30% 70 - 130 70 - 130 +25
Trichloroethene 0.5 <30% 70-130 70-130 +25
Vinyl Chloride 0.5 <30% 70-130 70-130 + 25
1,3-Butadiene 0.5 <30% 70-130 70-130 +25
1,4-Dioxane 2.0 <30% 70 - 130 70 -130 + 25
2-Butanone (Methyl Ethyl Ketone) 2.0 <30% 70 - 130 70 - 130 +25
2-Hexanone 2.0 <30% 70 - 130 70 -130 + 25
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Reporting and QC Limits

Table A-1. Method TO-14A/TO-15 Standard Compounds
QC Acceptance Criteria
RL/LOQ Precision
Analyte (ppbv) ((JA)CFQ'B) ccV (wR) | IcviLCs* Limits
(%R) (Max. RPD)
4-Ethyltoluene 0.5 <30% 70 - 130 70 - 130 + 25
4-Methyl-2-Pentanone (MIBK) 0.5 <30% 70 - 130 70 - 130 +25
Acetone 5.0 <30% 70 - 130 70 - 130 + 25
Bromodichloromethane 0.5 <30% 70 -130 70-130 +25
Bromoform 0.5 <30% 70 - 130 70 - 130 + 25
Carbon Disulfide 2.0 <30% 70 - 130 70 - 130 + 25
Cyclohexane 0.5 <30% 70 - 130 70 - 130 +25
Dibromochloromethane 0.5 <30% 70 -130 70-130 +25
Ethanol 5.0 <30% 70 - 130 70 - 130 + 25
Heptane 0.5 <30% 70 - 130 70 -130 + 25
Hexane 0.5 <30% 70 -130 70 - 130 + 25
Isopropanol 2.0 <30% 70-130 70 -130 +25
Methyl t-Butyl Ether (MTBE) 2.0 <30% 70— 130 70 - 130 + 25
Tetrahydrofuran 0.5 <30% 70 - 130 70 -130 +25
trans-1,2-Dichloroethene 0.5 <30% 70 -130 70 -130 +25
2,2,4-Trimethylpentane 0.5 <30% 70-130 70-130 +25
Cumene 0.5 <30% 70 - 130 70 - 130 + 25
Propylbenzene 0.5 <30% 70-130 70-130 +25
3-Chloroprene 2.0 <30% 70 -130 70 -130 +25
* In-house generated or DoD specified control limits may be used per project requirement.
Table A-1b. Method TO-14A/TO-15 Extended Compounds
QA Acceptance Criteria
RL/LOQ Precision
Analyte (ppbv) (()'/OCRAS"D) CCV (%R) 'C(},;/)'F-;):S Limits
(Max. RPD
1,2,3-Trichloropropane 0.4 <30% 70-130 70-130 +25
1,2,3-Trichlorobenzene 0.8 <30% 70-130 70-130 +25
2-Chlorotoluene 0.4 <30% 70-130 70-130 +25
4-1sopropyltoluene (p-Cymene) 0.8 <30% 70-130 70-130 +25
Butane 2.0 <30% 70-130 70-130 + 25
Butyl Benzene 0.4 <30% 70-130 70-130 +25
Dibromomethane 0.4 <30% 70-130 70-130 +25
Ethyl Acetate 2.0 <30% 70-130 70-130 + 25
Ethyl Ether 0.8 <30% 70-130 70-130 + 25
Freon 22 (Chlorodifluoromethane) 0.8 <30% 70-130 70-130 +25
Methyl Methacrylate 0.8 <30% 70-130 70-130 +25
n-Butanol (1-Butanol) 0.8 <30% 70-130 70-130 +25
Nonane 0.8 <30% 70-130 70-130 +25
n-Pentane 0.8 <30% 70-130 70-130 +25
Octane 0.4 <30% 70-130 70-130 +25
sec-Butylbenzene 0.8 <30% 70-130 70 -130 +25
tert-Butyl Alcohol 2.0 <30% 70-130 70-130 +25
tert-Butyl Benzene 0.8 <30% 70-130 70-130 +25

CONFIDENTIAL
Page 29 of 34




Eurofins Air Toxics
SOP #6 Rev. 45
Effective March 10, 2022

Vinyl Acetate 0.8 <30% 70-130 70-130 +25
Vinyl Bromide 0.8 <30% 70-130 70-130 +25
Table A-1c. Method TO-14A/TO-15 Example Non-Standard Compounds
QA Acceptance Criteria
RL/LOQ Precision
Analyte
Y (PpbV) (O'A)CRAS'E)) CCV (%R) 'C(},Z'Egs Limits
(Max. RPD
Ethyl tert-Butyl Ether 2.0 <40 60-140 60 — 140 +25
Isopentane 2.0 <40 60-140 60 — 140 +25
Isopropyl Ether 2.0 <40 60-140 60 — 140 +25
Methylcyclohexane 2.0 <40 60-140 60— 140 +25
Naphthalene 1.0 <40 60-140 60 — 140 +25
Propylene 2.0 <40 60-140 60 — 140 +25
tert-Amyl Methyl Ether 2.0 <40 60-140 60 — 140 +25
. 1- Point NA ICV only:
TPH (Gasoline) 50 Calibration 60 — 140 25
1- Point NA
NMOC (Hexane/Heptane) 10 Calibration NA +25

Table A-2. Internal Standards

Analyte Recovery Limits (%R)
Bromochloromethane? 60 — 140
1,4-Difluorobenzene 60 — 140
Chlorobenzene-ds 60 — 140

Table A-3. Surrogates

Analyte Recovery Limits (%R)?
1,2-Dichloroethane-d, 70 -130
Toluene-ds 70 - 130
4-Bromofluorobenzene 70-130

1. Notincluded in internal standard mix if BCM is a target compound
2. In-house generated control limits may be used per project specific requirements

Table A-4. Summary of Calibration and QC Procedures for Methods TO-14A/TO-15
(Volatile Organic Compounds)

QC Check

Minimum
Frequency

Acceptance
Criteria

Corrective
Action

Tuning Criteria

Every 24 hours.

TO-15 ion abundance criteria

Correct problem then repeat tune.

Minimum 5-Point
Initial Calibration
(ICAL)

Prior to sample
analysis.

% RSD < 30 with two compounds

allowed out to < 40% RSD.

Correct problem then repeat Initial
Calibration Curve.
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Table A-4. Summary of Calibration and QC Procedures for Methods TO-14A/TO-15

(Volatile Organic Compounds)

QC Check

Minimum
Frequency

Acceptance
Criteria

Corrective
Action

Initial Calibration
Verification and
Laboratory Control
Spike (ICV and
LCS)

After each initial
calibration curve,
and daily, prior to
sample analysis.

Recoveries for 85% of Standard
compounds must be 70-130%. No
recovery may be <50%.

ICV evaluated on a full list basis at
time of calibration.

* If specified by the project, in-house
generated control limits or DoD
QSM limits may be used for the
LCS.

Check the system and reanalyze the
standard. Re-prepare the standard if
necessary to determine the source of error.
Re-calibrate the instrument if the primary
standard is found to be in error.

Initial Calibration
Verification and
Laboratory Control
Spike (ICV and
LCS) for Non-

Per client request
or specific project
requirements only.

Recoveries of compounds must be
60-140%. No recovery may be
<50%.

Check the system and reanalyze the
standard. Re-prepare the standard if
necessary to determine the source of error.
Re-calibrate the instrument if the primary
standard is found to be in error.

Standard

Compounds

Continuing At the start of each |70-130%. Compounds exceeding this criterion and
Calibration day after the BFB associated data will be flagged and
Verification (CCV) [tune check. narrated with the exception of high bias

associated with non-detects.

If more than two compounds from the
standard list recover outside of 70-130%
or > 10% of VOC:s if short list is used (20
compounds or less), corrective action will
be taken. If any compound exceeds 60-
140%, samples are not analyzed unless
data meets project needs. Check the
system and reanalyze the standard. Re-
prepare the standard if necessary. Re-
calibrate the instrument if the criteria
cannot be met.

Continuing
Calibration
Verification (CCV
for Non-Standard

Per client request
or specific project
requirements only.

Recoveries of compounds must be
60-140%. No recovery may be
<50%.

Check the system and reanalyze the
standard. Re-prepare the standard if
necessary to determine the source of error.
Re-calibrate the instrument if the primary

Compounds standard is found to be in error.
Laboratory After analysis Results less than the laboratory Inspect the system and
Blank of standards and  [reporting limit (Tables A-1 and A- |Re-analyze the blank. B-flag data for

prior to sample
analysis, or when
contamination is

present.

1b.).

common contaminants.
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Table A-4. Summary of Calibration and QC Procedures for Methods TO-14A/TO-15

(Volatile Organic Compounds)

Minimum Acceptance Corrective
QC Check Frequency Criteria Action
Internal As each standard, |Retention time (RT) for blanks For blanks: inspect the system and
Standard blank, and sample [and samples must be within £0.33  |reanalyze the blank.
(1S) is being loaded. min of the RT in the CCV and within |For samples: re-analyze the sample. If
+40% of the area counts of the daily |the ISs are within limits in the re-analysis,
CCV internal standards. report the second analysis. If I1Ss are out-
of-limits a second time, dilute the sample
until I1Ss are within acceptance limits and
narrate.
Surrogates As each standard, |70 — 130%. For blanks: inspect the system and
blank, and sample reanalyze the blank.
is being loaded. * If specified by the project, in-house |For samples: re-analyze the sample
generated control limits may be used. |unless obvious matrix interference is
documented. If the %Rs are within limits
in the re-analysis, report the second
analysis. If %Rs are out-of-limits a second
time, report data from first analysis and
narrate.
Laboratory One per analytical |RPD <25%. Narrate exceedances. If more than 5% of
Duplicates - batch. compound list outside criteria or if
Laboratory Control compound is >40%RPD, investigate the
Spike Duplicate cause and perform maintenance as
(LCSD) required. If instrument maintenance is
required, calibrate as needed.
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Appendix B
BFB Tune Criteria

4-BROMOFLUOROBENZENE KEY IONS AND ION ABUNDANCE CRITERIA

m/e lon Abundance Criteria
50 8.0 to 40.0% of mass 95

75 30.0 to 66.0% of mass 95

95 Base Peak, 100% Relative Abundance
96 5.0 to 9.0% of mass 95

173 <2.0% of mass 174

174 50.0 to 120.0% of mass 95

175 4.0 t0 9.0% of mass 174

176 93.0% to 101.0% of mass 174

177 5.0 t0 9.0% of mass 176
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SCOPE AND APPLICATION

This is a procedural guide for the application of Modified ASTM Method D1945-14 for the
analysis of Methane and fixed gases in natural gas via GC/FID/Dual TCD. The method has
been modified to apply to a wide range of environmental concentrations measured in landfill
gas, ambient air, soil vapor and stack gas. A list of target compounds and associated reporting
limits can be found in Appendix A.

METHOD SUMMARY
2.1 Description

2.2

211

212

2.1.3

ASTM Method D1945 describes techniques for the analysis of Methane and
fixed gases in natural gas samples by GC/FID/Dual TCD. The approach employs
a gas chromatograph (GC) equipped with a flame ionization detector (FID) and
dual thermal conductivity detectors (TCD). The GC is also equipped with two
10 port gas sampling valves in conjunction with two 6 port column isolation
valves. Samples may be collected in Tedlar bags, Summa™ canisters, or any
container that is demonstrated to be clean and leak free.

The samples are directly connected to the sampling loop. An aliquot is
withdrawn from the container by vacuum, via a syringe injection. Rigid
containers are first filled to positive pressure using UHP Helium or Nitrogen (see
Section 4.2).

Under SW-846 Third Edition, second column confirmation would be required for
any positive GC determinations. It is not possible to find a second set of
columns and valve configuration that would accomplish this for the natural
gases. Porous polymer and molecular sieve technology used in this SOP are very
specific for the gases detected. A variance to this requirement for second column
confirmation is taken in this SOP. A summary of the method QC can be found in
Appendix A.

Deviations

221

Modifications to the ASTM Method D1945-14 used by EATL to carry out the
analyses of air samples are summarized in Table 1.
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Table 1. Summary of Method Modifications

Requirement ASTM D1945-14 EATL Modifications
Sample Injection 0.50 mL to achieve Methane 1.0mL.
Volume linearity.
Calibration A single point calibration is A minimum 5-point calibration
performed using a reference curve is performed. Quantitation is

standard closely matching the  |based on the initial calibration
composition of the unknown. response factor. A single run of a
Standard is analyzed such that 2 |mid-level calibration standard is
consecutive runs meet method |used to verify the initial calibration

repeatability requirements. and may or may not resemble the
composition of the associated
samples.

Sample Analysis Equilibrate samples to 20-50° F. |No heating of samples
above source temperature at is performed.
field sampling.

Sample Calculation |Response factor is calculated Peak areas are used for all
using peak height for C5 target analytes to quantitate
and lighter compounds. concentrations.

Normalization Sum of original values should |Sum of original values may range
not differ from 100.0% by more |between 85-115%; normalization
than 1.0%. of data not performed, unless client

requested.

HEALTH AND SAFETY

3.1  Normal laboratory safety precautions must be used when handling samples, preparing
standards from neat materials, and analyzing samples. Appropriate eye wear, gloves,
and lab coat must be worn when handling any chemical used in this method. All
manipulation of standards, solvents, and solutions should be done with the utmost care
in the hood. SDS for each chemical should be consulted for specific dangers and
precautions.

3.2 Personnel must handle high pressure cylinders safely. This includes transport of
cylinders fully secured on a cart. During storage, the cylinders must be secured at all
times with a chain. When installing a pressure regulator, stand to the side of the
cylinder.

3.3  Care must also be taken when handling syringes to ensure that a needle stick does not
occur. All personnel installing or performing maintenance on a capillary column
must wear eye protection.

3.4 For information regarding pollution prevention and waste disposal, see Eurofins Air

Toxics Inc. SOP #24: Storage and Disposal of Hazardous \Wastes.
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Samples required for ASTM D1945 analysis may contain high levels of sulfur
compounds. If high sulfur is suspected, the bench chemist should notify the safety team
and do not proceed with handling and analysis. The team will determine if samples can
be handled safely, and assign trained and qualified staff as appropriate.

40 SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE

4.1

4.2

4.3

Sample Containers

An air sample is collected in an evacuated stainless steel Summa™ canister or Tedlar
bag. Upon receipt, the canisters will be approximately in the range of 2.5 - 10” Hg
vacuum. Canister receipt vacuum/pressure is reported on the first page of the data
report. If abnormal conditions exist, the project contact is notified by a member of the
Sample Receiving Team or a Project Manager. Depending on the nature of the anomaly,
the sample may be placed on hold until approval from the client.

Sample Handling
Prior to analysis, the canisters are pressurized per project specific requirements.

Samples requiring quantified Nitrogen results must be pressurized with Helium.

Sample Storage

Samples are stored in the sample cage in the main laboratory. Analysis must occur
within 30 days for canisters. Some projects may require a 14 day hold for canisters. The
project profile must be reviewed prior to analysis to verify holding time requirements.

4.3.1 Holding time in the case of Tedlar bags is limited to a maximum of 3 days* as
losses of VOCs are observed specifically for compounds with low vapor
pressure. If Nitrogen and Oxygen are not target compounds, holding time may be
extended to a maximum of 30 days by transferring the sample from a Tedlar bag
to a clean, evacuated Summa™ canister prior to the expiration of the 3 day hold.

* The result of spiking studies conducted by Eurofins Air Toxics indicated a
reduction in Helium recoveries 24 hours after spiking into the SKC Tedlar bags.
When Helium is a requested target compound, every effort must be made to
analyze the Tedlar bag samples as soon as they are received due to potential loss
of He. If only ASTM D1945 analysis is required, Flex-foil bags may be used to
extend the hold time.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

5.1

5.2

Argon co-elutes with Oxygen under this method. If Argon is present in the sample
matrix, it will be reported as total with Oxygen. There are no other known compounds
having the same retention times as the compounds of interest in the method.

Because of the wide range of concentrations of Carbon Dioxide and Methane typical of
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samples submitted for analysis by this method, a potential for carryover contamination
exists for these two compounds. Therefore, when concentrations of Carbon Dioxide and
Methane decrease from one sample to the next by greater than a factor of 1000 and the
detection is above the reporting limit, the sample with the lower concentration is re-
analyzed to ensure the amount reported is not due to carryover.

Canister samples containing > 0.01% TNMOC (based on screen results) must be red-
tagged by the screening analyst. Additionally, if a bag dilution is needed for sample
analysis, the analyst should attach a red tag to the sample canister if it had not previously
been tagged. This is to ensure that the canister goes through a special cleaning cycle
once the canister is released to the Support Services Department.

The analytical system is designed to load sample containers at atmospheric or positive
pressure. If a sample container has a residual vacuum (less than atmospheric pressure) at
the time of loading, the exhaust vent may be pulled into the sample container thereby
compromising the sample. In order to eliminate this possibility, the canister pressure is
always checked prior to analysis as outlined in section 11.7. However, upon review of
the sample run, if the chromatogram shows any sign of contamination from the exhaust
line, the sample pressure and analysis need to be confirmed. If the sample was
compromised during sample loading, the analyst who ran the sample needs to tag the
canister as “contaminated” if shared with other methods. The analyst should also
immediately initiate an SDR for all associated fractions.

STANDARD PREPARATION, REAGENTS, STANDARDS, AND SUPPLIES

6.1

6.2

Stock Standards Purchased

ASTM D1945 vapor phase standards are purchased from a vendor at various
concentrations in percent mole in a high-pressure cylinder blend. These primary
standards are NIST-traceable with a vendor-supplied certificate of analysis. The
standard expires according to the manufacturer’s expiration date. If none is provided,
the standard expires one year after the date opened.

Materials

e Certified Calibration Blends (various concentrations) — These standards have been
certified to a > 95% level of accuracy. Certification reports are attached to each
cylinder of stock standard and a hardcopy is maintained on file.

¢ Individual pure gas or stock standards.

e Two stage regulators, stainless steel high purity (0 to 20 psig).

e Syringes of various volumes.

EQUIPMENT/APPARATUS

7.1

Instrument
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e HP 6890 Gas Chromatograph FID/dual TCD

e Column 1: 4.0 cm length, 0.53mm alumina plot column

e Column 2: 50m length, 0.53mm alumina plot column

e Column 3: 6 feet length, 1/8” hayeSep A 80/100 mesh column

e Column 4: 10 feet length, 1/8” molecular sieve 80/100 mesh pack column
e (Column 5a: 6 feet length, 1/8” hayeSep A 80/100mesh column

e Column 5b: 7 feet length, 1/8” molecular sieve 80/100 mesh pack column
e Column 6: 2 feet length, 1/8” molecular sieve 80/100 mesh pack column
e Column 7: 2feet length, 1/8” molecular sieve 80/100 mesh pack column

e Column 8: 2 feet length, 1/8” molecular sieve 80/100 mesh pack column

7.2 Operating Parameters

Since analytical equipment varies in configuration and as a function of intended specific
target analytes, operating parameters are optimized on an instrument-by-instrument
basis. Instrument specific operating parameters are recorded in the respective Instrument
Maintenance Logbook.

Note:

Only trained and qualified laboratory staff are authorized to vary the operating

parameters under special circumstances. Any time a change is made, it is documented
in the instrument maintenance logbook.

8.0 CALIBRATION AND QUALITY CONTROL PROCEDURES

8.1 Initial Calibration Procedures

8.1.1

8.1.2

8.1.3

Initial Calibration is achieved using an external standard technique and is
performed at least annually. A response factor is generated for each individual
target compound based on the area counts vs. concentration of the calibration
standard. A minimum of five levels of each analyte is analyzed to generate the
initial calibration. The lowest level must be less than or equal to the reporting
limit (Limit of Quantitation). Other levels may be added to the calibration per
specific client/project request. The initial calibration points must be analyzed
from the lowest concentration point to the highest concentration point. If a low
point is analyzed after a higher level, a blank must be analyzed prior to the low
point.

Calibration standards are purchased from commercial gas suppliers or prepared
as bag blend standards in the laboratory. The purchased commercial standards
are certified to > 95% accuracy. Certification reports are attached to each
cylinder of stock standard and a hardcopy is maintained on file.

The percent relative standard deviation (%RSD) for the Initial Calibration must
be less than or equal to 15%. If this cannot be achieved, the Initial Calibration
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must be repeated.

The reporting limit (Limit of Quantitation — LOQ) must be verified quarterly on
each instrument that performs the methods the lab is accredited for by DoD-
ELAP (Refer to DoD scope at O:\QA\Certifications). The LOQ is verified by
evaluating the point of the initial calibration that corresponds to the LOQ. The
concentration recovered is used to calculate the precision and bias of each
compound. A minimum of three points is required to perform the calculations. If
there are insufficient points, a primary source standard is analyzed at the LOQ.
Precision and bias are determined by calculating the % relative standard
deviation (% RSD) and the % bias of the mean concentration recovered. The
acceptance criterion for the LOQ verification is <30% RSD and <50% bias for
each compound. If more than 10% of the compound list exceeds the acceptance
criteria, the instrument and standard used will be evaluated to determine the
source of the error. Quarterly LOQ verifications are evaluated by the QA
Department and the values are maintained on a secure network drive.

Initial Calibration Verification (ICV) and Laboratory Control Sample (LCS)

8.2.1

8.2.2

An independently prepared (i.e. same vendor, different lot number or second
vendor) standard containing all target compounds is analyzed with each Initial
Calibration and with each analytical batch to verify accuracy.

Recovery limits for the ICV and LCS are 85-115%. If this criterion is not met,
the ICV or LCS standard will be re-analyzed. If the problem persists, corrective
action up to and including re-calibration of the instrument will be performed. An
LCS is analyzed in duplicate (LCSD) daily. Evaluation and acceptance criteria
of the LCSD are equivalent to the LCS. Refer to section 8.5 for the RPD
acceptance criteria between the LCS and LCSD. If run at the end of a batch, the
LCSD can serve as an end check.

Continuing Calibration Verification (CCV)

8.3.1

8.3.2

A Continuing Calibration Verification (CCV) standard is analyzed prior to
sample analysis and is repeated after every 20 reportable samples (sample
duplicates do not count). This is an analysis of the primary source at a
concentration between the low point and midpoint of the initial calibration. The
response factor for each analyte should be within £15% compared to the Initial
Calibration for the initial CCV.

If any analyte fails to meet the criteria, the system is checked for problems. If the
system needs maintenance such as cleaning the FID, column re-conditioning etc.,
the CCV standard must be analyzed twice with an acceptable recovery. The
second passing standard serves as confirmation only. The analysis of a passing
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LCS may also serve as the confirmation standard. In the event the criteria still
cannot be met, the corrective action may include re-calibration of the instrument.

The CCV can be repeated at the end of the analytical batch if an LCS was
analyzed earlier in the batch. In this case, the CCV would serve as an end check.

8.4 Laboratory Blanks

8.4.1

8.4.2

Laboratory Blanks containing 100% UHP Helium are analyzed prior to the
analysis of Samples (for Hydrogen and Helium analysis, 100% UHP Nitrogen
will be used as the Lab Blank). The concentration of all analytes in the
Laboratory Blank must be less than the reporting limit (Limit of Quantitation). If
contamination is present, additional Lab Blanks are analyzed until the instrument
is clean or maintenance is preformed. Sample analysis may not proceed if the
Laboratory Blank fails to meet acceptance criteria.

Some projects require an acceptance criteria for the Method Blank as follows

No analytes detected at > % the RL. For common laboratory contaminants, no
analytes detected > the RL.

If an analyte in the laboratory blank fails these criteria the associated samples
must be reprocessed in another analytical batch unless the analyte resulted in a
non-detect. If no sample volume remains for re-analysis, the results will be
reported with the appropriate data qualifying code (B flag).

Note: If the above criteria cannot be met please notify the QA Department.

8.5 Laboratory Duplicates

8.5.1

8.5.2

Every daily analytical batch must include an LCS and an LCSD to evaluate
instrument precision. The acceptance criteria for the relative percent difference
(RPD) between the LCS and LCSD analyses should meet <25%. Exceedances
are narrated in the final report.

A duplicate sample analysis is performed only when specifically required by the
Project Profile and/or Project Requirement Table associated with the workorder.
The Relative Percent Difference (RPD) between duplicates must be < 25% for
detections greater than 5 times the reporting limit, or re-analysis is performed.
Failure to meet this criterion results in a third analysis of the sample. If the
criterion still is not met, the cause is investigated in order to return the system to
working order. If no problem is found on the system, the data is narrated to note
the non-conforming event and a Corrective Action Request (CAR) is initiated to
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ensure all parties are informed of the lack of method reproducibility for the
affected set of samples.

Field OC Samples

8.6.1 ASTM D1945 does not describe field QC sample collection or acceptance
criteria. However, clients may collect Field Blanks, Trip Blanks, and Field
Duplicates. While there is no acceptance criteria established, analysts must
monitor performance and note anomalies. For example, a positive result in the
Field or Trip Blank requires closer inspection to ensure the anomaly wasn’t
incurred during sample handling and loading. Inspection may include verification
of the canister analyzed and verification that the analytical system was clean.

8.6.2 Likewise, a field duplicate sample which shows an inconsistent chromatographic
pattern as compared to the paired sample or concentrations differing by more
than 40%RPD for many of the detections requires further investigation at the
time of sample loading. Verification of the canisters identification and load
volume and comparison of the FID screens are all appropriate to verify results.

8.6.3 Notate on the data checklist the anomaly and the items verified. If an anomaly
was uncovered, then the field QC should be reanalyzed. If there are no findings
then an SDR is generated informing the appropriate project manager following a
note on the Data Review Checklist indicating the non conformance. Narrate the
presence of a detection in the Trip Blank and Field Blank.

9.0 CALCULATIONS

9.1

9.2

9.3

The average response factor (RF) from the Initial Calibration Curve is used to quantitate
samples and QC results.

RF = Area Counts / concentration (%)

Sample amount (%) = (Area Counts Sample) X (Dilution Factor)
ICALRF

For canister samples pressurized with Nitrogen, the concentration of Nitrogen is
calculated by adding all of the sample components and subtracting from 100%.

Normalization is not typically performed for ASTM D1945 samples. However, if the
client requests normalization, it is recommended that Nitrogen not be used to pressurize
the samples. Given the large amount of Nitrogen added to the sample, this step
introduces possible error in the Nitrogen result. Normalization of the results then
propagates this error through to the remaining target concentrations. See Appendix C for
normalization calculations. If EPA rounding causes normalized results to be 99% or
101%, the Nitrogen concentration will be adjusted by +/- to achieve 100%.
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The C6+ Hydrocarbons area is defined as the summation of C8+ peak areas and peak
area following elution of Pentane to the end of the analytical run. The sum of this area is
divided by the response factor of Hexane and Heptane to calculate the C6+ result.

9.4.1 Response Factor for C6+ Hydrocarbons:

RFce+ = (AreaHexane + AreaHeptane)
(Concentration%exane + Heptane)

Unknown hydrocarbons can be quantified for purposes of reporting BTU. To calculate
on-column unknown results, the area of the unknown peak is divided by the response
factor of the nearest straight-chain hydrocarbon eluting after the unknown peak. The on-
column result is then multiplied by the sample dilution factor to obtain a final
concentration. The reporting limit for unknowns is 0.01%.

CALCULATION OF BTU AND SPECIFIC GRAVITY

BTU and specific gravity calculations are based on the ideal gross heating values and specific
gravity constants specific to each compound respectively. The BTU and specific gravity values
for each component are summed to give a total BTU and specific gravity value for the sample
(see Appendix B for BTU and Specific Gravity Calculations).

SAMPLE ANALYSIS

111

11.2

Analytical Batch

The analytical batch* is defined as all samples, up to 20, analyzed within 24 hours on
one instrument. All QC and samples must be processed with the method associated with
the daily analytical batch.

*Samples per batch are reportable analytical runs excluding QC samples, dilutions,
duplicate analysis and confirmation analysis.

Analvtical Sequence

Initial 24-hour period: Subsequent 24-hour period:
Initial Calibration CCVv

LCS LCS

Laboratory Blank Laboratory Blank

Up to 20 reportable samples Up to 20 reportable samples
CCV or LCSD* CCV or LCSD*

* The LCS may be analyzed earlier, and a CCV or LCSD may be analyzed as an end
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The “Subsequent 24-hour” sequence is followed every twenty-four hour period in which
samples are analyzed, until the system fails quality control acceptance limits.

Method Detection Limit (MDL)

1131

11.3.2

11.3.3

11.34

An annual Method Detection Limit (MDL) study is performed in 40 CFR Pt. 136
App. B (see EATL SOP #39 for more details). The MDL must be less than the
reporting limit. If this is not achieved, corrective action, including raising the
reporting limit is taken prior to continuing with sample analysis.

The reporting limit (Limit of Quantitation - LOQ) must be greater than the MDL
before sample analysis can occur. In general, the reporting limit (LOQ) is
typically up to 10 times greater than the MDL but may be up to 50 times greater.
If the reporting limit (LOQ) exceeds this range, the Laboratory Manager and/or
the QA Department will evaluate the reporting limit to determine the reason and
its approval.

The Limit of Detection (LOD) must be analyzed on a quarterly basis. Refer to

SOP #39 for the acceptance criterion.

All current Method Detection Limit (MDL) studies are kept in a
folder near the instrument.

Peak ldentification/Retention Time Windows

1141

11.4.2

Retention Time (RT) windows are crucial to the identification of all target
compounds. At method set up and after major maintenance (e.g., column
change) the elution stability of each analyte is demonstrated by calculating the
standard deviation of the mean absolute retention time over a 72-hour period. To
proceed with sample analysis, the following condition must be met: SD of
0.01min X 3. A copy of RT windows study is kept by each instrument.

After an Initial Calibration has been evaluated and meets laboratory criteria, the
midpoint is copied by adding an extension onto the file identifier, and then it is
requantified as a Continuing Calibration Verification. All calibration points are
then requantified and Retention Time Windows for each file are compared to that
of the midpoint. If %D criterion for the CCV (see Section 8.3.1) is met, analysis
of the Initial Calibration Verification Standard may proceed. On days when an
Initial Calibration is not performed, the Retention Time Windows in all
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subsequent samples and QC must meet laboratory criteria (compared to the CCV
analyzed at the beginning of the analytical sequence).

Quantitative Analysis

Quantitation is based on the response factor generated from the initial calibration. If the
response for any peak exceeds the initial calibration range of the GC system, the sample
is diluted and re-analyzed, with the exception of Oxygen, Nitrogen (see Section 11.8.2)
and C6+ Hydrocarbons (see Section 11.8.3). Sample dilutions should result in the
analyte with the highest concentration to be within the upper 60% of the Calibration
Curve.

Manual Integrations

At times performing manual integrations on Initial Calibrations standards, QC,
Laboratory Blanks and samples may be necessary.

Analytical Procedures

The sample containers are connected to the sampling loop line. Following the QA-
controlled work instructions for the specific system, the sample connection is checked
for leaks, and the sample is loaded onto the system.

Just prior to sample analysis, the pressure on the individual canister sample must be
checked and documented in the run logbook. In the event that the pressure of a
1L canister sample is less than 1psi or 6L canister pressure is below ambient, then the
canister must be re-pressurized. This information is then documented in the run logbook
before proceeding with sample analysis.

Sample Dilutions

11.8.1 Dilutions may be necessary in order to obtain analyte concentrations within the
upper half of the calibrated range of the detectors and to prevent contamination
of the system. Because the sample loop is a fixed volume, the samples are
diluted prior to injection by adding a measured aliquot of the sample to a Tedlar
bag that has a metered volume of UHP Nitrogen (or Helium) added as the diluent
gas (bag dilution) or are diluted by syringe.

11.8.2 When dilution is performed, the Nitrogen and Oxygen results may be
compromised due to the predominance of these two compounds in the
atmosphere.  Consequently, Nitrogen and Oxygen results are reported from
undiluted analyses, even if the results are over the calibrated range.
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11.8.3 Since the Response Factor from two individual peaks (Hexane and Heptane) is
used to quantify C6+ Hydrocarbons as a sum area, the concept of results
exceeding the Initial Calibration Curve is not applicable. Therefore it is not
necessary to dilute samples for C6+ Hydrocarbons.

12.0 CORRECTIVE ACTION PROCEDURES

13.0

A request for corrective action (CAR) is initiated any time either the EATL SOPs or client-
prescribed QC protocol are not followed, or in any other instance that sample results are
adversely affected. The corrective action is documented in EATL’s Corrective Action
Procedures SOP #61.

DATA REVIEW

131

13.2

Analvtical Data Review

As the analytical sequence is analyzed throughout the day, the data is reviewed by the
analyst or scientist using the following steps:

13.1.1 Check for any project-specific requirements.
13.1.2 Verify holding time.
13.1.3 Verify the CCV, LCS, and LCSD

13.1.4 Verify that the Method Blank has no hits above the reporting limit (with the
exceptions outlined in 8.4.1- 8.4.2).
13.1.5 Verify sample results:
a) Verify the retention time.
b) Verify that correct amount of sample was analyzed.
c) Verify the automated peak integration.
d) Verify that result concentrations are within linear range of Calibration Curve
(upper 60% for dilutions.)
13.1.6 Initial and date logbook entry to indicate that the data is acceptable.
13.1.7 Describe unusual events on Data Review Checklist.

Note:
¢ A secondary review of the analytical runs is required when the bench chemist is
not signed off on the analysis.

Write-up and Final Report Review

The analyst or scientist performing the data write-up and final client report reduces the
data by reviewing the Target data files. The peaks in each sample are reviewed for the
correct integration and identification. The integration is modified only when necessary
following guidance in EATL SOP #57. The criteria for compound identification are
described in section 11.4. The data is evaluated for the project required sublist only.
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When the sample Target review is complete, the sample files are transferred to the Atlas
database. The client report is compiled in the Atlas workorder editor following EATL
SOP #78. Check the following when compiling the report:

e Prepare and review narrative (EATL SOP #45), detailing QC non-compliance as

needed.
e  Evaluate data package from a data user perspective. Does the data make sense?

When complete sign and date the ‘Write-up’ field on the Data Review Checklist and
email the report to the client. Update the Atlas database to reflect the ‘date reported”.

Technical Data Review

The Scientist or designated personnel performs a Technical Data Review on 100%
reports if the write-up review analyst or scientist is not signed-off for the method. This
review follows all the steps mentioned in the Analytical and Write-Up Data Review
(Sections 13.1-13.2).

Report Review

The Report Review represents a 3" level of review which is required for DoD and client
specific projects only. Refer to the Data Review Checklist for the specific items
requiring review.

QA Data Review

A thorough QA data review is performed by the QA Department on final data packages
requesting 100% review. The QA Review entails verification that project and QC
requirements are met. Failure to meet QC and/or project requirements results in a
Corrective Action Request (CAR) and documentation. Dilution factors, analyte
retention times, peak integration areas, concentration calculations, unit conversions, and
Limit of Quantitation (reporting limits) are also checked. Field and Trip Blanks are
checked and trends are observed.

INSTRUMENT MAINTENANCE

141

A possible leak in the system may be indicated by retention time shifts.
Maintenance should be performed by trained and qualified laboratory staff. For
more information on problems originating with the Hewlett-Packard 6890 GC,
refer to the instrument operation and reference manual. Customized hardware
and questions about such hardware should be referred to Wasson—ECE
Instrumentation or appropriate vendor.
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14.2  The bench analyst will document any routine or major maintenance in the bound
instrument Maintenance Logbook assigned to each instrument. The date of the
maintenance, what work was performed and analyst initials are included.

15.0 DELIVERABLES

Data reporting packages are prepared as described in EATL SOP #78—Generation of Eurofins
Air Toxics Inc. Data Deliverables, Electronic Conversion and Archival.

16.0 REFERENCES/DEFINITIONS

ASTM Method D1945-14
Standard Method for Analysis of Natural Gas by Gas Chromatography. ASTM Committee D-3
on Gaseous Fuels.

Please refer to the Eurofins Air Toxics Laboratory Quality Assurance Manual (LOAM)
Definitions and Terms, Appendix A.

List of Appendices

Appendix A.  Summary of Method QC
Table A-1 Modified ASTM Method D1945 Analytes, Reporting Limits and QC
Acceptance Criteria
Table A-2 Summary of Calibration and QC Procedures for Modified ASTM Method
D1945
Appendix B. BTU and Specific Gravity Constants and Calculations for Modified ASTM Method D- 1945.
Appendix C.  Normalization Calculations
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Appendix A

Table A-1. Modified ASTM Method D1945

QC Acceptance Criteria
RL/LOQ eI
Analyte CCVI/LCS/IcV Limits
y (ppbv) (%)  |ICAL (9%6RSD) %R) (Max, RPD)
*kk

Carbon Dioxide 0.01 <15% +15% < 25%
Carbon Monoxide 0.017 <15% + 15% < 25%
Ethene 0.001 <15% + 15% < 25%
Ethane 0.001 <15% +15% < 25%
Acetylene 0.001 < 15% +15% < 25%
Isobutane 0.001 <15% + 15% < 25%
Isopentane 0.001 <15% +15% < 25%
Methane 0.0001 <15% + 15% < 25%
n-Butane 0.001 <15% +15% < 25%
Neopentane 0.001 <15% +15% < 25%
n-Pentane 0.001 <15% +15% < 25%
Nitrogen* 0.10 <15% +15% < 25%
NMOC (C6+) 0.01 < 15% +15% < 25%
Oxygen 0.10 <15% +15% < 25%
Propane 0.001 <15% +15% < 25%
Hydrogen** 0.01 <15% + 15% < 25%
Helium 0.05 < 15% +15% < 25%

* For canisters that have been pressurized with Ny, the amount of N in the sample is determined by subtraction.
** For canisters that have been pressurized with Helium, the Reporting Limit is 1.0%.

+ RL is 1.0% when samples contain high methane (approximately 50%) commonly present in Landfill Gas
***For detections at > 5X the Reporting Limit.
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Appendix A (continued)

Table A-2. Summary of Calibration and QC Procedures for Modified ASTM Method D1945

Minimum Acceptance Corrective
QG Ciels Frequency Criteria Action
Initial Calibration |Prior to sample < 15% RSD. Correct problem, then repeat Initial
(ICAL) analysis and Calibration.
annually.

Initial After each initial 85-115 Check the system and re-analyze the
Calibration Calibration/ and once |% Recovery. standard. Re-prepare the standard if
Verification and |per analytical batch. necessary. If the primary standard is
Laboratory * If specified by the found to be in error, re-prepare the

Control Spike
(ICV and LCS)

project, in-house
generated control limits
may be used.

primary and calibrate the instrument.

Continuing

Calibration

Verification
(CCv)

Daily prior to sample
analysis and can be
used as an End
Check.

+ 15 Difference.

Check the system and re-analyze the
standard. Re-prepare the standard if
necessary. Re-calibrate the instrument
if the criteria cannot be met. If the
closing CCV fails, the system is
checked and the standard is re-
analyzed. Re-prepare the standard if
necessary. If the second analysis fails,
identify and correct the problem, then
re-analyze all samples since the last
acceptable CCV.

Laboratory Blank

After analysis

of standards and
prior to sample
analysis, or when
contamination is
present.

Results less than the
laboratory Reporting
Limit.

Inspect the system and re-analyze the
Laboratory Blank.

Laboratory One per analytical RPD <25%. Narrate exceedances. Investigate the
Duplicates- batch. cause and perform maintenance as
Laboratory required and re-calibrate as needed.
Control Spike
Duplicate (LCSD)
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Appendix B

Eurofins Air Toxics

SOP #54 Rev 26

Effective September 23, 2022

BTU and Specific Gravity Constants* and Calculations for Modified ASTM D1945

Analyte

Ideal Gross Heating Value

Ideal Gas Relative Density

(BTU/ft3) (Specific Gravity)

Hydrogen 342.2 0.0696
Oxygen NA 1.1048
Nitrogen NA 0.9672
Carbon Monoxide 320.5 0.9671
Methane 1010 0.55392
Carbon Dioxide NA 1.5196
Ethane 1769.7 1.0382
Propane 2516.1 1.5226
Iso-butane 3251.9 2.0068
Butane 3262.3 2.0068
Neo-pentane 3985 2.4912
Iso-pentane 4000.9 2.4912
n-Pentane 4008.9 2.4912
NMOC C6+ 4747 2.9755
Acetylene 1474 0.899

Ethylene 1600 0.9686

* ASTM D3588/3589 Properties of Natural Gas Compounds at 60° F and 14.696
psia Standard Practice for Calculating Heat VValue Compressibility factor and
Relative Density (Specific Gravity of Gaseous Fuels).

Calculations

e BTU/Mt] = Amount (%) X (Ideal Gross Heating Value) X (0.01)

e Specific Gravity = Amount (%) X (Ideal Gas Relative Density) X (0.01)
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Eurofins Air Toxics
SOP #54 Rev 26
Effective September 23, 2022

Appendix C

Normalization Calculations

For samples pressurized with No:
N2 in sample (%) = (100% - (Sum of all other analytes))

Conversion Factor (CF) = 100/sum of non-normalized Amounts (%)
Normalized Amount = Non-normalized Amount (%) X CF
Normalized BTU/ft* = Non-normalized BTU/ft® X CF

Normalized Specific Gravity = Non-normalized Specific Gravity X CF
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Atmospheric Analysis and Consulting Inc.

STANDARD OPERATING PROCEDURE

DETERMINATION OF SULFUR COMPOUNDS IN NATURAL GAS AND GASEOUS FUELS
BY GAS CHROMATOGRAPHY AND CHEMILUMINESCENCE

Method Number: ASTM D-5504-20
Matrix: Air
Sampling Media: Tedlar Bag or Passivated Canister

APPROVAL
Function Name Signature Date
Laboratory Manager | John Yokoyama %WW 03/15/2021
Technical Director Sucha Parmar, PhD :) i’ (L/‘fy/; < TEAL 03/15/2021

PREFACE
This is a Standard Operating Procedure (SOP). The analyst must read, understand, and follow this

procedure explicitly. Digital and printed versions are available to all laboratory personnel. Any changes in the
SOP need to be approved by the Laboratory Manager and Technical Director.

Revision History

Revision No. Date Author Description of Change

01 Unknown Unknown Initial Release

02 05/29/2002 Vanessa Vera Periodic Review

03 01/04/2007 Marcus Hueppe Periodic Review

04 11/23/2009 Diana Ngo Periodic Review

05 09/11/2018 Zandra Baja Periodic Review

Updated safety, analysis, instrument

06 03/15/2021 Daniel Larson, parameters sections, and MDL; applied

David Beauvais new formatting to document; added

glossary section.
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1. SCOPE AND APPLICATION

1.1. This method applies to the analysis of volatile sulfur-containing compounds in high methane
content gaseous fuels such as natural gas samples utilizing Gas Chromatography (GC) with Sulfur
Chemiluminescence Detection (SCD). This method has also been applied to other types of gaseous
samples including air, digester, landfill, and refinery fuel gas.

1.2. The method suggests a detection range of 0.01 to 1,000 mg/m3 or 7 to 700,000 ppbv for a 1 mL
sample. This SOP covers the low-level instrumentation system used to perform this methodology.

1.2.1. A Limit of Detection (LOD) of 1.086 ppbv was achieved and a Practical Quantitation Limit
(PQL) of 10.5 ppbv was determined for Hydrogen Sulfide (H2S). The Method Reporting
Limit (MRL) was established at 1.12 ppbv for H2S.

1.2.2. A Limit of Detection (LOD) of 1.080 ppbv was achieved and a Practical Quantitation Limit
(PQL) of 10.5 ppbv was determined for Methyl Mercaptan (MeSH). The Method Reporting
Limit (MRL) was established at 1.12 ppbv for MeSH.

1.2.3. A Limit of Detection (LOD) of 1.118 ppbv was achieved and a Practical Quantitation Limit
(PQL) of 11.0 ppbv was determined for Dimethyl Sulfide (DMS). The Method Reporting
Limit (MRL) was established at 1.12 ppbv for DMS.

1.3. For LOD and PQL determinations refer to the LOD and LOQ Determination SOP. Sample Reporting
Limits (SRLs) are calculated as the product of the MRL and all sample dilution factors or
concentration factors.

2. SUMMARY OF METHOD

Air samples are collected using either Tedlar bags or passivated (Silco or Silonite) Canisters. The
individual sulfur components of a gas mixture are separated by GC and quantified using a SCD.

3. SAFETY

3.1. All samples should be treated as hazardous and precautions should be taken when handling.
Personal Protective Equipment (PPE) such as safety glasses, gloves and lab coats should be worn at
all times. Refer to the Safety Data Sheets (SDS) before use if there are any concerns as to the safe
handling and disposal of material.

3.2. All sample canisters should be handled as if they contain hazardous toxic compounds; sample
canisters should never be opened unless attached to the auto-sampler or in a fume hood.

3.3. Any use of solvents and reagents should be handled under a fume hood and properly disposed of
by trained personnel.
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4. SAMPLE HANDLING AND PRESERVATION

4.1.

4.2.

4.3.

Air samples are collected and stored in Tedlar Bags, Silco or Silonite Canisters, non-reactive vessels,
or other approved sampling media.

A minimum of 20 mL of sample is needed to flush the loop.
Air samples should be stored in a cool, dry, dark place and must be analyzed within 24 hours of

sampling time if collected in a Tedlar Bag, and within seven (7) days if collected in a Silco or Silonite
Canister or another passivated container.

5. INTERFERENCES

5.1.

5.2.

5.3.

5.4.

5.5.

Method interferences may be caused by contaminants in solvents, reagents, glassware and/or
other sample processing hardware. All materials used must routinely demonstrate that they are
free from interferences under the conditions of the analysis by running method blanks.

Syringes must be thoroughly cleaned and stored in a clean environment to help minimize
interference problems.

The use of high purity gases, reagents, and solvents helps to minimize interference problems.

Canisters must be thoroughly cleaned and stored in a clean environment to help minimize
interference problems. Refer to the Canister Cleaning SOP for further details.

Contamination by carryover can occur whenever high-level and low-level samples are sequentially
analyzed. Whenever an unusually high sample is encountered, it should be followed by the analysis
of a Method Blank to check for carryover.

6. INSTRUMENTATION AND EQUIPMENT

6.1.

Gas Chromatograph with Sulfur Chemiluminescence Detection

6.1.1. Agilent 6890N GC with Agilent 355 SCD (Low-Level System)
6.1.1.1. Analytical Column — Agilent DB-Sulfur SCD 60 m x 0.320 mm x 4.2 um
6.1.1.2. Data Processing System — Agilent Chemstation

6.1.2. Agilent 7890B with Agilent 8355 SCD
6.1.2.1  Analytical Column — Agilent DB-Sulfur SCD 60 m x 0.320 mm x 4.2 um

6.1.2.1. Data Processing System — Agilent Chemstation
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Digital Pressure Gauge — Ashcroft Model # 2074 (+ 0.25%Full scale)

Silco or Silonite Canisters — 6.0L, 1.4L, or other customer provided sizes.

Graduated Gastight Syringes — various sizes of clean graduated gastight glass syringes equipped
with three-way on/off valves.

7. STANDARDS AND REAGENTS

7.1.

Standards — Certified gas phase standards are purchased from reliable sources. Standards may be
used until their certified expiration date. Prepared standards that are greater than 1,000 ppm are
good for 1 year. Prepared standards that are less than or equal to 1,000 ppm are good for 6
months.

7.1.1.

7.1.2.

8. PROCEDURE

8.1.

8.2.

Sample

8.1.1.

8.1.2.

8.1.3.

Sample

8.2.1.

8.2.2.

Each standard is logged into the AAC Stock Standard / Reagent Logbook and given a unique
identification number (SS####) upon receipt. All standard preparations are logged into the
AAC Standard Preparation Logbook and given a unique identification number (PSmmddyy-
##). This PS # is noted for all QC standards in the sequence.

Our stock standard is approximately 20 ppm of Dimethyl Sulfide, Hydrogen Sulfide, and
Methyl Mercaptan with a balance gas of Nitrogen.

Preparation

Upon receipt, samples are assigned a unique laboratory ID number and stored either on
the canister storage racks or in the bag storage area.

The Canister initial pressure is measured using the certified digital pressure gauge and then
recorded on the canister tag, in the shipping and receiving logbook, and in the canister
pressure log that goes with each project.

The Canister is then pressurized with UHP Helium using the certified digital pressure gauge
to 900mmHgA and the final pressure is recorded on the canister tag, in the shipping and
receiving logbook, and in the canister pressure log that goes with each project.

Analysis
Check that all of the GC operating conditions are properly set and that the sample injection
loop is in the load position.

For Ambient (Trace level) analysis

8.2.2.1. For Canister samples
8.2.2.1.1. Purge the syringe with ~50 to 100 mL of sample.
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8.2.2.1.2. Inject at least 20 mL (preferably 50-100 mL) of sample slowly
through the sampling loop using a 1/8” Teflon line.

8.2.2.1.3. A gastight syringe is used to make any necessary dilutions.
8.2.2.2. For Tedlar Bag samples
8.2.2.2.1. Purge the syringe with ~50 to 100 mL of sample.

8.2.2.2.2. Withdraw ~50 to 100 mL of sample from the Tedlar bag using a
gastight syringe.

8.2.2.2.3. Inject at least 20 mL (preferably 50-100 mL) of sample slowly
through the sampling loop using a gastight syringe.

8.2.2.3. Allow the sample to equilibrate to atmospheric pressure and press the start
button on the GC.

8.2.2.4. All samples should be analyzed in duplicate.

8.2.3. For all non-ambient high sulfur concentration samples including natural gas, refinery fuel
gas, landfill gas, and digester gas, dilute the samples 5 to 100 times with UHP Helium
before analyzing to prevent overloading the detector. Look up historical reports to
determine what dilution levels to start with. Follow the same analysis procedures outlined
in section 8.2.2 for ambient samples.

8.3. Standard Preparation and generation of calibration curve

8.3.1. The method recommends preparing a curve with at least three points but typically the
curve includes the following points: 0, 10, 50, 500, and 2500 ppbv.

8.3.2. The lower calibration points are prepared by first diluting the 20 ppmv stock standards
from section 7.1.2 using UHP Helium in a Silonite Canister or Tedlar Bag. The 10 and 50
ppbv calibration points are prepared by diluting the prepared ppbv standard with UHP
Helium in a gastight glass syringe.

8.3.3. Each calibration point is analyzed in triplicate and the peak areas should be within 5% of
their average. The average area for each point is used to produce a linear regression curve
forced through zero.

8.3.4. All mercaptan compounds are quantified with the MeSH response factor while all sulfide
and disulfide compounds are quantified using the DMS response factor. All other
compounds are quantified with the H2S response factor. Identification is based on
comparing retention times of authentic standards to those in the samples.
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8.4.1. GC6890N with Agilent 355 SCD — “ASTM5504.M” Run Method

GC 6890N Instrument Control Parameters

Injection Source and Location

Oven

Inlet (Back)

Column

Detector (Back)

Signal 2

Agilent 355 SCD

Injection Source = Manual
Injection Location = Back

Initial Temperature = 40°C
Initial Time =12 min

Rate 1 = 10°C/min to 180°C
Final Temperature = 180°C

Final Temperature Hold = 5 min
Total GC Run Time =31 min
Maximum Temperature = 2502C
Equilibration Time = 0.50 min

Initial Temperature = 2002C (On)
Carrier Gas Pressure = 41.27 psi (On)
Gas Type = Helium

Inlet Split Ratio = 6.0:1

Model Number = Agilent G3903-63001
Max Temperature = 2500C

Nominal Length = 60 m

Nominal Diameter = 0.320 mm

Mode = constant flow

Initial Flow = 7.5 mL/min

Outlet Pressure = Ambient

Temperature = 2002C (On)

Data Rate =50 Hz
Save Data =0On
Zero = 0.0 (Off)
Range =0

Hydrogen Pressure = 80 psi
Oxygen Pressure = 12 psi

He Makeup Pressure = 0 psi
Ozone Pressure = ~6.0 psi
Furnace Temperature = 9000
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8.4.2. Agilent GC 7890B with Agilent 8355 SCD - “SCD_Only.M” Run Method

Agilent GC 7890B Instrument Control Parameters

Injection Source and Location

GC Summary

Oven

Front Inlet

Column

Back Detector SCD

Injection Source = Manual
Injection Location = Back

Run Time =31 min
Post Run Time =0 min

Equilibration Time= 0 min
Max Temp = 2602C
Setpoint (Initial) = 402C
Hold Time = 12 min

Rate #1 = 10 2C/min

Final Temp = 1802C

Final time =5 min

Mode = Split

Heater = 2002C (On)

Pressure = 39.664 psi (On)

Total Flow = 47.915 mL/min (On)
Septum Purge Flow = 3 mL/min (On)
Gas Saver = Off

Split Ratio = 5:1

Model Number = Agilent G3903-63001
In = front inlet

Out = Back Detector SCD

Max Temperature = 2500C
Nominal Length =60 m

Nominal Diameter = 0.320 mm
Mode = constant flow

Initial Flow = 7.4859 mL/min
Average Velocity = 68.396 cm/sec
Holdup Time = 1.4621 min

Post Run Flow = 7.5 mL/min
Outlet Pressure = Ambient

Oxidizer Gas = Air

Base Temperature = 2502C (On)
Burner Temperature = 800 C (On)
Upper H2 Flow = 30 mL/min
Lower H2 Flow = 8 mL/min
Oxidizer Flow = 55 mL/min

03 Generator Flow = On

03 Generator Power = On
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Vacuum Pump = On
Nominal Burner Pressure = 413.1 Torr

Thermal Aux 1 Temperature = 1002C

8.5. Analysis Sequence

8.5.1.

8.5.2.

8.5.3.

8.5.4.

8.5.5.

8.5.6.

System Blank — For the first injection of the day on the instrument, and any time that
sample carryover has occurred, the analyst must demonstrate, through the analysis of a
system blank that there are no interferences from the analytical system. The system blank
used in this method is UHP Helium.

Calibration Standards — Each calibration standard must be analyzed in triplicate with a
minimum of three calibration points that bracket the anticipated analyte concentrations
when a new calibration is required.

Continuing Calibration Verification (CCV) — Before analyzing any samples and at the end of
each sequence a CCV should be analyzed to verify that the instrument's calibration is still
valid. The concentration of the standard used should be within the range of the samples
and at least 10 times the detection limit. Generally, the CCV concentration is 500 ppbv. The
opening CCV is analyzed in triplicate.

Method Blank (MB) — For each batch (up to 20 samples), a MB must be analyzed. This blank
should go through all of the stages of sample preparation and measurements that the
samples undergo. The MB used in this method is UHP Helium.

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) — For each batch (up to 20 samples) an
MS and MSD must be analyzed. The MS / MSD are prepared by the addition of a known
amount of the standard to a sample extract. Generally, the MS and MSD concentrations
are prepared with a 1:1 mixture of 500 ppbv H2S/MeSH/DMS standard and a known
volume of sample gas.

Sample Analysis — Every sample should be analyzed in duplicate. When a concentration of a
compound within the sample falls out of linear range for the calibration curve, dilutions of
the sample are made and reanalyzed. Each sample is analyzed and the concentration
calculated. If the concentration of a duplicate run is outside of the range of the +10% from
the initial sample, then the sample must be reanalyzed until that condition is met. Enter

(DF,

the sample dilution factor ) into the data processing software sequence.
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9. QUALITY CONTROL

theoretical value

QC Performed Frequency Acceptance Criteria Corrective Action
1 — Correlation Coefficient of a
Recommended linear least-squares fit R2 >
1 - Rerun curve
every month or 0.990
. . 2 - Prepare new
Calibration Curve whenever 2 — Max range < 5% for three
. . . . standards and rerun
maintenance is consecutive trials curve
performed 3 — Recovery of 100 + 5% of

Continuing
Calibration
Verification (CCV)

After the curve;
Before analyzing any
samples; and At the

end of each
sequence

1 - Max range < 5% for three
consecutive trials

2 — Recovery of 100 + 5% of
theoretical value

1 —Rerun check

2 — Prepare new
standard and rerun
3 — Rerun calibration

Matrix Spike and

1 —Recovery of 100 + 10% of

1 — Rerun check

duplicate

Matrix Spike For each batch —up . 2 —Prepare new
. theoretical value
Duplicate to 20 samples > _ RPD < 10% standard and rerun
(MS / MSD) ? 3 — Flag data
1 —Rerun check
Field Sample Every sample should 2 — Prepare new
. be analyzed in Within 10% of initial analysis
Duplicates sample and rerun

3 - Flag data

For each batch — up

1 - Rerun check
2 — Prepare new blank
and rerun

processing any
samples

Method Blank <RL 3 — Perform blank
to 20 samples .
subtraction for all
samples included in
batch
BEf:S:V?%Z:iLthe 1 —Rerun check
System Blank ’ <RL 2 — Prepare new blank

and rerun

9.1. The QC criteria outlined here is above and beyond what the method requires but is adhered to in
this lab as good laboratory practice.

9.2. ltisthe responsibility of the analyst to perform the analysis according to this SOP and complete the
documentation required for review.

9.3. It is the responsibility of all personnel who work with samples involving this method to note any
anomalies or out-of-control events associated with the analysis of the samples. Any discrepancies
must be noted and corrective action taken and documented.

9.4. Document all maintenance procedures in the instrument logbook assigned to each instrument.
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10. CALCULATIONS

10.1. The data processing software calculates a Response Factor from the curve generated in Section 8.3
for each analyte concentration as follows:

RF: PST _I)O
CST

where:
RF = Response factor for the analyte given as area counts per ppbv
Py = Peak area counts for the analyte standard
0 = Calibration curve intercept; in most cases this is zero

ST = Concentration of analyte in the calibration standard in units of ppbv

10.2. The data processing software calculates the analyte concentration in ppbv for each sample using
the following equation:

C — PSAM — Po
SAM RF
where :
Coam = Concentration of analyte in the sample in units of ppbv
P

S4M = peak area counts for the analyte sample

10.3. For those samples that were diluted in Section 8.5.6 the data processing software calculates the
analyte concentration using the following formula:

— *
CSAM - CSAM,),L DF,

where :

$4Mpi = Concentration of analyte in the diluted sample

DF, _ Sample dilution factor used in Section 8.5.6

10.4. The canister dilution factor is calculated using the following formula:

P
DFC =_£
P,
where:

DF, = Canister Dilution Factor

F = Pressure after canister has been pressurized using UHP He (should be ~900mmHg)

I'= Return initial pressure upon receipt from the field.
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10.5. Calculate the CCV recoveries as follows:

C
%RecC oy = [%J *100

e
where:
CCCV = Measured concentration of the CCV
C

TC = Theoretical concentration of the CCV

10.6. Calculate the Matrix Spike recoveries as follows:

CMS

CSAM + Cspike

%Rec,,; = *100

where:

C

MS = Measured concentration of the Matrix Spike in units of ppbv

10.7. Calculate the Relative Percent Difference (RPD) for the Matrix spike samples using the following

formula:
C -C
RPD, s = ABS =R *100
Average(C MSdup > Cus)
where:
C

MSdup = Measured concentration of the Matrix Spike duplicate in units of ppbv
ABS = pbsolute Value

10.8. Calculate the Relative Percent Difference (RPD) for the duplicate samples using the following

formula:
RPD,,, = ABS{ o = Com }*100
Average(Cyyy,,Cpyp)
where:
C

DUP = Duplicate sample concentration in units of ppbv
11. REPORTING FORMAT
11.1. The samples are reported as the total quantity of analyte (ppbv) in the sample.

11.2. Any samples with analyte values below the Sample Reporting Limit are reported as <SRL for the
specific analyte. If other analytes are present, they are reported as stated in section 11.1.
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13. FIGURES
FIGURE 1 —TYPICAL ASTM D-5504 CCV CHROMATOGRAM
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FIGURE 2 — TYPICAL ASTM D-5504 BLANK CHROMATOGRAM
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14. GLOSSARY

°C Degree Celsius

cm/sec Centimeters per second

ID Identification

L Liter

LOD Limit of Detection

m Meter

MDL Method Detection Limit

min Minute

mL Milliliter

mm Millimeter

mm ID Millimeter inner diameter
mmHgA Millimeter Mercury Absolute
Neat Not diluted or mixed with other substances
PPE Personal Protective Equipment
ppm Parts per Million

PQL Practical Quantitation Limit
PQL Practical Quantitation Limit

psi Pounds per Square Inch

RL Reporting Limit

SCD Sulfur Chemiluminescence Detector
SDS Safety Data Sheets

This document is confidential and an intellectual property of Atmospheric Analysis and Consulting, Inc. (AAC Lab). Neither this
document nor any of the information contained herein may be reproduced or disclosed under any circumstances without the express
written permission of AAC Lab. Printed copies are uncontrolled. It is the responsibility of lab employees to verify that the most current
revision of this document is in use.
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General Information
Source Owner:

Source Location:

Contact:
Phone:

Source Description:

Test Parameters & Limits:

Source Testing Firm:

Phone:
Email:
Web:
Contact:

Proposed Testing Date(s):
Test Start Time:

Analytical Laboratories:

SUMMARY INFORMATION

Source Test Information

US Army

Former Fort Ord
Operable Unit 2 (OU2) Landfill
Monterey Bay, CA

Eric Schmidt, Ahtna Environmental, Inc.
(831) 582-1348

Thermal Treatment Unit

NOx: 0.06 IbssyMMBtu
CO: 0.4 IbssMMBtu
THC: 0.03 IbssMMBtu
NMOC: 98% DRE

SOx: 2000 ppm

Fuel Sulfur: 50 grs/100 scf

BEST ENVIRONMENTAL (BE)
339 Stealth Court

Livermore, CA 94551

(925) 455-9474
bestair@best-enviro.com
www.best-enviro.com

Bobby Asfour

June 9, 2022
~10:00 A.M.

Eurofins/Air Toxics Ltd. (VOC's, Fixed Gases & Sulfur)

180 Blue Ravine Road

Suite B

Folsom, CA 95630

Attn: Brian

Phone: (800) 985-5955 x 1039
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1.0 Introduction:

Annual source testing of the TTU is conducted to demonstrate that the TTU operates efficiently anad
meets air quality regulations for emissions. The TTU remedy is being performed under CERCLA (42
USC 9601 et seq.) as amended by SARA. As such, the MBARD does not have jurisdiction and a
permit for operating the TTU and exhaust stack is not required; however MBUAPCD Rule 207 and
Rule 1000 are identified as applicable or relevant and appropriate requirements in the OU2 Landfills
ROD (Army, 1994) and the substantive permit requirements were met during the reporting period.
Meeting these objectives will require NOx, CO and THC/NMOC emission testing to be performed at
the exhaust outlet of the TTU. The TTU fuel testing is required for NMOC, speciated VOCs, Total
Sulfur as H2S & composition (including fixed gases & BTU/HHV).

2.0 Emission Source Information:

Ahtna Environmental (Ahtna) operates one TTU at the former Fort Ord Landfill. The TTU is used as
a control device for removing the landfill gas created by the underground solid waste. The TTU stack
will be equipped with proper sampling ports that meet and/or exceed the minimum location criteria of
2 stack diameters downstream from the burners and 0.5 diameters upstream from the stack exit. The
sample ports will be accessed using a 40-foot boom-lift.

The TTU inlet gases will be accessed with a sample tap located downstream of the flame arrestor.

The flare will be operated at a flow rate of ~95 SCFM and an operating set point of ~1,650 deg-F
during the testing. The quality of the landfill gas is ~36% (by volume) methane.

Description Limits

NOx 0.06 Ibs/yMMBtu

CO 0.4 Ibs/yMMBtu

Thermal Treatment Unit SO, 2000 ppmv

Inlet total sulfur 50 grains/100scf
THC 0.03 Ibs/MMBtu & DRE > 98%
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3.0 Source Testing Program Description:

Triplicate 40-minute test runs will be performed at the TTU outlet for O, NOx, CO, THC, CHs &
NMOC. Two samples of the TTU inlet gas (landfill gas) will be collected and analyzed for fixed
gases (O2, CO2, N2 & C1-Cs+), BTU/HHV, speciated VOC and Sulfur compounds (AP-42 Table 2.4-
1). A single outlet sample will be collected and analyzed for speciated VOC. For each test run the
stack volumetric flow rate will be calculated from the corrected meter fuel flow, BTU/HHV and stack
oxygen concentration. During each test run all relevant operating data (gas flow and operating
temperature) will be monitored and recorded.

A mass balance calculation will be used to determine the outlet SO> emission rate according to EPA
Method 19.

Overview of Sampling-Flare

Parameter Location Methods Duration | # of Runs
NOx, CO and Oz Exhaust EPA 7E, 10 & 3A 40 mins 3
THC, CHs & NMOC Exhaust EPA 25A 40 mins 3
Speciated VOCs Exhaust EPA Method TO-15 grab 1
Flow Rate Exhaust EPA 19 40 mins 3
Speciated VOCs Inlet EPA Method TO-15 grab 2
Speciated Sulfurs Inlet ASTM D-5504-98 grab 2
E‘;e'cal”é'g’f';(ﬁlﬂ%g) CO2 1 inlet ASTM D-1945-96 grab 2
Fuel Flow Rate Inlet Metering System 40 mins 3

All laboratory gas samples will be shipped by Ahtna personnel.
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4.0 Source Testing Procedures:

This section is intended to provide an overview of the sampling strategy and does not attempt to
summarize the sampling procedures, which are described in detail in the reference methods.

EPA Method 1 (Traverse points), EPA Method 3A, 7E and 10 (O2, NOx, and CO), EPA Method 25A
(THC/NMOC), and EPA Method 19 will be used to determine outlet emission rates. A single sample
of the exhaust will be collected and analyzed using EPA Method TO-15 (speciated organic
compounds). Two LFG samples will be collected and analyzed using ASTM D-1945 (O,, CO2, N,
C:1-Ce+ & BTU/HHV), EPA Method TO-15 (speciated organic compounds) and ASTM D-5504
(speciated inorganic compounds).

Outlet VOC analysis may consist of continuously analyzing total hydrocarbons (THC) at the exhaust
with a FID analyzer. If applicable an integrated outlet sample will be collected at the exhaust and will
be sent to a lab for methane and ethane analysis. The appropriate calibration checks will be performed
prior and throughout the sampling. VOC will be assumed equal to THC or total non-methane/non-
ethane hydrocarbons.

Exhaust SOx emissions will be calculated using mass balance calculations based on the measured
inlet total sulfur content as allowed by EPA Method 19.

EPA Method 1. This method is used to determine the duct or stack area and appropriate traverse
points that represent equal areas of the duct for sampling and velocity measurements. The point
selection is made based on the type of test (particulate or velocity), the stack diameter and port
location distance from flow disturbance.

For the Continuous Emission Monitoring procedures (EPA Methods 7E, 3A, & 10), a sample is
extracted from the exhaust stack conditioned and analyzed by continuous monitoring gas analyzers in
a test van. The sampling system consists of a stainless steel sample probe, heated Teflon sample line,
glass-fiber particulate filter, glass moisture-condensation knockouts, Teflon sample transfer tubing,
diaphragm pump and a stainless steel/Teflon manifold and flow control system. A constant sample
and calibration gas supply pressure of 5 PSI is provided to each analyzer to avoid pressure variable
response errors. The entire sampling system is leak checked before and after the sampling program.
The BE sampling and analytical system is checked for linearity with zero, mid and high span
calibrations, and is checked for system bias at the beginning and end of each test run. System bias is
determined by pulling calibration gas through the entire sampling system. Individual test run
calibrations will use the calibration gas that most closely matches the stack gas effluent. The
calibration gases will be selected to fall approximately within the following instrument ranges; 80 to
90 percent for the high calibration, 40 to 60 percent for the mid range and zero. An additional low
NOXx calibration gas in the 20 to 30 percent range may also be used. Zero and calibration drift values
and system bias will be determined for each test run.
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The reference method system and test results will meet the following criteria:

Parameter Limits

System Criteria

Instrument Linearity + 2% Calibration Span
System Bias + 5% Calibration Span
Calibration Gas + 2% Value

NOy converter efficiency > 90%

Test Criteria

Instrument Zero Drift + 3% Calibration Span

Instrument Span Drift + 3% Calibration Span

A 12-point traverse will be performed through the two available sample ports according to EPA
Method 7E.

EPA 25A (THC by FID) is an accepted method for the determination of THC. A flame ionization
detector (FID) total hydrocarbon continuous monitor is used for the sampling. The sampling and
calibrations are performed through an all heated sample line connected directly to the THC analyzer
without the removal of moisture. The FID in the analyzer is heated to 185 °C. The calibration gases
are selected to fall within the following instrument ranges; 80 to 90 percent for the high calibration,
45 to 55 percent for the mid range calibration, 25 to 35 percent for the low range calibration and zero.
Zero and mid calibration drift values are determined for each test run. A methane cut can be
performed by passing stack gas through activated charcoal to determine stack methane concentration.
Bag samples will be collected through activated charcoal during each run and analyzed at the end of
each run with the THC analyzer.

EPA Method 25A will meet the following QA/QC method requirements:
System Criteria

Instrument Linearity < 5% Calibration Gas Conc.

Test Criteria

Instrument Zero Drift < 3% Span Range
Instrument Span Drift < 3% Span Range

The following continuous monitoring analyzers or equivalents will be used:

Parameter Make Model Principle

NOx CAIl 600CLD Chemiluminescence

02 CAI 100P Paramagnetic

CO TECO 48i GFC/NDIR

THC/CHa4 CAIl 300M Flame lonization Detector
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The following expected concentrations and calibration ranges are proposed. Certain gases and
instrument ranges may be changed depending on availability and stack concentrations at the time of
testing.

Anticipated Emissions & Test Van Measurement Ranges

Expected
NOx 15 ppm Range 0-50 ppm
02 12.5% Range 0-25%
CO <10 ppm Range 0-50 ppm
THC/CHa4 <10 ppm Range 0-100 ppm (as methane)
Anticipated Calibration Gas Concentrations

Low Range Mid Range High Range
NOx N.A. 22.5 ppm 45 ppm
02 N.A. 12.5% 21.0%
CO N.A. 25 ppm 45 ppm
THC/CHg4 25.0 45 85

All calibration gases are EPA Protocol #1 rated or are traceable to the National Institute of Standards
and Technology. Calibration gas certificates will be included in the final test report. The analyzer
data recording system consists of a digital strip chart and a computer Data Acquisition System (DAS).

EPA Method 19 is used to determine stack gas volumetric flow rates using oxygen-based F-factors.
F-factors are ratios of combustion gas volumes generated from heat input. The heating value of the
fuel in BTU per cubic foot is determined from lab analysis of the fuel gas samples using ASTM D-
1945/3588 gas chromatography analytical procedures. Total fuel consumption for the flare is
monitored on the systems control panel. During each test run gas readings and samples were taken
and used for determining the stack flow rate. The total cubic feet per hour of fuel multiplied times the
BTU/cf provides million BTU per hour (MMBtu/hr) heat input. The heat input in MMBtu/hr is
multiplied by the F-factor (DSCF/MMBtu) and adjusted for the measured oxygen content of the
source to determine volumetric flow rate. The flow rates are used to determine stack emission rates.

EPA Method TO-15 & D-5504 analysis is used to determine concentrations of Organic and
inorganic compounds including Non-methane Organic Compounds (NMOC) and sulfurs compounds.
Inlet gases are filled into tedlar bags in triplicate corresponding to the test program. The bags are
labeled respectively then sent to a laboratory and analyzed for NMOC and speciated compounds using
GC/MS (gas chromatography/mass specrometer) within 72 hours and GC/SCD (gas
chromatography/Sulfur Chemiluminescence Detector) within 24 hours for sulfur.

EPA Method ASTM D-1945 & D-3588 analysis is used to determine the composition of gaseous
fuels (e.g. Methane, fixed gases & BTU Content). Inlet gases are filled into a tedlar bag, the bag is

labeled respectively then sent to a laboratory and analyzed for fixed gases, methane and C;-C¢ using
GC/FID (gas chromatography/flame ionization detector). Each compound has calorific values that are
used to calculate the combustion factors.
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5.0 Project organization/key personnel:
The table below lists the positions and responsibilities of the personnel potentially assigned to this
project.

Project Organization

Name Position Responsibilities

Project Overview, Collection of all field data
Bill Johnston Project Manager and operational data, Data reduction and
Report Writing

Burton Kusich Source Test Technician Sample collection, Chain of Custody

Maria Barahas, Eurofins-
Air Toxics Inc.

Receipt of Samples, Sample analysis, Lab

Lab Supervisor report production

The Project Manager is the primary person responsible for the outcome of this project. He leads the
sampling team in the field, interacts with the client during testing and is responsible for gathering all
data necessary for completing the report. Upon the completion of the fieldwork, he completes any
Chain of Custody documentation and submits samples to the laboratory for analysis. He then reduces
the data and prepares the report.

The Source Test Technicians are responsible for performing the actual field emissions tests. They are
responsible for performing the emissions tests as per the approved test methods.

The Laboratory Supervisor is responsible for receipt, analysis and disposition of samples. He is also
responsible for all laboratory method specific QA/QC procedures.

BE is an approved independent contractor for the California Air Resources Board (CARB), which is a
national leader in the development and implementation of progressive emissions monitoring and
documentation programs. BE is also affiliated with the Air and Waste Management Association
(AWMA), Professional Environmental Marketing Association (PEMA), Source Evaluation Society
(SES) and Air Pollution Training Institute (APTI).
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6.0 QA & QC Procedures:

QA/QC Program: All quality assurance and quality control procedures will be followed as prescribed
in the appropriate methods and Ahtna Quality Assurance Project Plan Former Fort Ord, California,
Volume 1 Appendix D, Draft Final Revision 1 Operable Unit 2 Landfills.

Adherence to QA/QC procedures during field test preparation and field sampling will be the
responsibility of the QA/QC Officer and/or Project Manager. This test program would include all
QA/QC procedures specified in the test methods (equipment calibration, field data recording,
contamination control and record keeping). Analytical QA/QC protocol will be the responsibility of
the Analytical Liaison (Ahtna), and the laboratory manager and QA/QC coordinator assigned to this
program by the laboratory Ahtna has subcontracted. Any deviations from stated protocols not
mentioned herein would be discussed with the appropriate individuals prior to implementation.

Chain of Custody: A sample is considered to be under a person's custody if (1) if in a person's
physical possession, (2) in view of the person after he has taken possession, (3) secured by that person
that no one can tamper with the sample, or (4) secured by that person in an area which is restricted to
authorized personnel. The following steps are taken to ensure sample identification and integrity:

1) Sample labels (identity, #, date, time)

2) C.0O.C. seals (with sample #)

3) Field sample log book and field notes

4) C.0.C. record and analysis request sheet

5) Shipping papers (Courier, Fed. EX.)

6) Receiving/Log-in (signed receipt of samples and their condition)

Once the sample has been received in the laboratory and the status of the sample integrity has been
determined, the lab QA/QC supervisor is responsible for care and custody. The lab should be
prepared to testify to the possession and security of the sample until analysis is complete.

In addition to the QA/QC procedures mentioned, BE uses EPA Protocol or 1% NIST Traceable
calibration gases.
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7.0 Source Test Report:

Data reduction/reporting procedures: All data reduction is performed using Excel spreadsheet
programs developed by BE. The report will be written by a senior project manager and will be
reviewed by his peers. All supporting documentation, field data sheets, lab reports, lab and field
QA/QC reports, emission calculations, etc., will be included in the final report. Calculations are
contained in the referenced methods and in the APCD/AQMD source Test Procedure Guidelines
where applicable. The expected date for a final report is approximately two weeks after the analytical
work is completed. The analytical turn around time is approximately two to three weeks.

Tabular results summary will be presented showing the following:
¢ NOXx, ppmvd, Ibs/hr, Ios/yMMBtu
¢ CO, ppmvd, Ibs/hr, IbssyMMBtu
¢\VOC, ppmvd, ppmvd @ 3% O, Ibs/hr, IbssMMBtu, DRE
e THC & CHg, ppmvd, Ibs/hr, Ibs/MMBtu
¢ SOX, ppmvd, Ibs/hr (Calculated from Fuel Sulfur)
e Fuel Total Sulfur, ppmvd, grains/100scf
¢ LFG Flow Rate, scfm, MMBtu/hr
e Stack Flow Rate, DSCFM

All ancillary information will be included with the report; process information, field data sheets, strip
charts, calculations, equipment calibrations, chain of custody information, laboratory analytical
results.

Submitted by,

Bobby Asfour
Sr. Project Manager

Attachments:

Calculations and Nomenclature
Sample System diagrams

Report table of contents-Example
Example Tabulated Data

Stack Images

Site Map and Regional Map

Site Plan
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Standard Abbreviations for Reports

Unit Abbreviation Unit

billion G microgram

Brake horsepower bhp milligram

Brake horsepower hour bhp-hr milliliter

British Thermal Unit Btu million

capture efficiency CE minute

destruction efficiency DE Molecular Weight

Dry Standard Cubic Feet DSCF nanogram

Dry Standard Cubic Feet per Minute DSCFM Parts per Billion

Dry Standard Cubic Meter DSCM Parts per Million

Dry Standard Cubic Meter per Minute DSCMM pennyweight per firkin
grains per dry standard cubic foot gr/DSCF pound

gram g pounds per hour
grams per Brake horsepower hour g/bhp-hr pounds per million Btu
kilowatt kW second

liter | Specific Volume, ft3/lb-mole
Megawatts MW Thousand

meter m watt

Abbreviation
ug

mg

mi

MM

min

M

ng

ppb

ppm
pw/fkn

Ib

Ibs/hr
IbsyMMBtu
sec

sV

k

W

Common Conversions / Calculations / Constants

1 gram = 15.432 grains

1 pound = 7000 grains

grams per pound = 453.6

bhp = 1.411 * Engine kW, (where Engine kW = Generator kW output / 0.95) @ 95% efficiency
g/bhp-hr = 453*ppm*(MW / (385E6))* 0.00848 * f-factor * (20.9/ (20.9-O,)); CARB
g/bhp-hr = lbs/hr * 453.6 / bhp

2.59E-9 = Conversion factor for ppm to Ibs/scf; EPA 40CFR60.45

Correction Multiplier for Standard Temperature = (460 + Tgq. °F) / 528

dscf / MMBTU = 8710 for Natural gas; EPA Method 19

Btu/ft® = 1040 for Natural Gas; EPA Method 19

Ib/hr Part. Emission Rate = 0.00857 * gr/dscf * dscfm; EPA Method 5

Ibs/hr = ppm / SV x dscfm x M * 60; CARB Method 100; where SV =~ 385E° @ 68°F or ~ 379E° @ 60°F or ~ 386E° @ 70°F.

Correction to 12% CO, = gr/dscf * 12% / stack CO,%; EPA Method 5

Correction to 3% O, = ppm* 17.9/(20.9 - stack O, %); CARB Method 100

Correction to 15% O, = ppm * 5.9/(20.9 - stack O, %); CARB Method 100
dscfm = Gas Fd * MMBtu/min * 20.9 / (20.9 - stack O, %); EPA Method 19

Ib/MMBtu = Fd * M * ppm * 2.59E-9 * 20.9/ (20.9 - stack O, %); EPA Method 19

Standard Temperatures by District

EPA 68 °F NSAPCD - Northern Sonoma 68 °F
CARB 68 °F PCAPCD - Placer 68 °F
BAAQMD - Bay Area 70 °F SLOCAPCD - San Luis Obispo 60 °F
SJVUAPCD - San Joaquin 60 °F SMAQMD - Sacramento 68°F de facto
SCAQMD - South Coast 60 °F SCAQMD - Shasta County 68 °F
MBUAPCD - Monterey Bay 68 °F YSAPCD - Yolo-Solano 68 °F
FRAQMD - Feather River 68 °F AADBAPC — Amador County 68 °F
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EPA Method 1
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Figure 1-3. Example showing c¢ircular stack cross

section divided into 12 equal areas, with location of
traverse points.

Figure 1-4. Example showing rectangular stack cross section divided into 12
equal areas, with traverse points at centroid of each area.
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EPA Method 1

LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS
(Percent of stack diameter from inside wall

to traverse point)

Traverse Number of traverse points on a diameter
Point

Number on 2 4 6 8 10 1z 14 le 138 20 22 24
a Diameter

1. .. . 14.6 6.7 4.4 3.2 2.6 2.1 1.8 1.6 1.4 1.3 1.1 1.1
2 . ... 85.4 25.0 14.6 10.5 8.2 6.7 5.7 4.9 4.4 3.9 3.5 3.2
3 75.0 29.6 19.4 14.6 11.8 9.9 8.5 7.5 6.7 6.0 5.5
4 93.3 70.4 32.3 22.6 17.7 14.6 12.5 10.9 9.7 8.7 7.9
5 . . . . 85.4 67.7 34.2 25.0 20.1 16.9 14.6 12.9 11.6 10.5
5 . ... 95.6 80.6 55.8 35.6 26.9 22.0 18.8 16.5 14.6 13.2
T 89.5 7.4 64,4 36.6 28.3 23.6 20.4 18.0 16.1
38 96.8 85.4 75.0 63.4 37.5 29.6 25.0 21.8 19.4
9 91.8 82.3 73.1 62.5 38.2 30.6 26.2 23.0
10 . . . 97.4 88.2 79.9 71.7 61.8 38.8 31.5 27.2
11 . . . 93.3 85.4 78.0 70.4 61.2 39.3 32.3
12 . . . 37.9 50.1 83.1 76.4 69.4 60.7 39.8
13 . . . 94.3 87.5 81.2 75.0 68.5 60.2
14 . . . 98.2 91.5 85.4 79.6 73.8 67.7
15 . . . 95.1 89.1 83.5 78.2 72.8
16 . . . 98,4 92.5 87.1 82.0 77.0
17 ... 95.6 50.3 85.4 80.6
18 . . . 98.6 93.3 88.4 83.9
19 . . . 96.1 91.3 86.5
20 . . . 98.7 94.0 89.5
21 . .. 96.5 92.1
22 . . . 98.9 94.5
23 . . . 96.8
24 . . . 99.9
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EPA Methods 3A, 6C, 7TE & 10
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EPA Method 25A

Organic Concentration Measurement System
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BEST ENVIRONMENTAL Livermore, CA 925-455-9474

TABLE #1
Former Fort Ord
NOx, CO, THC, NMOC & SOx Emissions Results

EX a rm I e Thermal Treatment Unit (TTU)

TEST i 1 2 3 AVERAGE LIMIT
Test Location Outlet Outlet Outlet
Test Date 6/25/18 6/25/18 6/25/18
Test Time 1159-1304 | 1322-1422| 1441-1541
Standard Temp., °F 68 68 68
Flare Temp., °F 1,650 1,645 1,636
Fuel F-Factor, DSCF/MMBtu 10,622 10,601 10,612
Flare, MMBtu/hr 1.97 2.05 2.00 2.01
Flare Load, % 8.21% 8.53% 8.33% 8.36%
Inlet Methane (CH,) Content, % 35.00% 36.00% N.M.
Inlet Fuel Flow Rate, DSCFM 94 95 94 94
Outlet Flow Rate, DSCFM 894 962 944 933
0,, % 12.74 13.04 13.07 12.95
CO,, % 6.92 6.68 6.62 6.74
H,0, % 8.71 8.40 8.35 8.49
NOx, ppm 14.45 14.06 14.04 14.18
NOx, lbs/hr 0.092 0.097 0.095 0.095
NOx, lbs/day 2.22 2.33 2.28 2.27
NOx, IbssyMMBtu 0.047 0.047 0.047 0.047 0.06
CO, ppm <1.00 <1.00 <1.00 <1.00
CO, Ibs/hr <0.004 <0.004 <0.004 <0.004
CO, Ibs/day <0.09 <0.10 <0.10 <0.10
CO, IbssyMMBtu <0.0020 <0.0020 <0.0021 <0.0020 0.40
THC, ppm (Wet) 4.31 3.91 2.80 3.67
THC, ppm (Dry) 4.72 4.26 3.06 4.02
THC, lbs/hr as methane 0.011 0.010 0.007 0.009
THC, lbs/MMBtu as methane 0.0053 0.0050 0.0036 0.0046 0.03
CH,, ppm as methane 4.31 3.91 2.80 3.67
CH,, Ibs/hr as methane 0.010 0.009 0.007 0.009
CH,, Ibs/MMBtu as methane 0.005 0.005 0.003 0.004
NMOC, ppm as methane 0.41 1.00 1.00 0.80
NMOC, ppm @ 3% O, as Methane 0.90 2.28 2.29 1.82
NMOC, ppm @ 3% O, as Hexane 0.15 0.38 0.38 0.30
NMOC, lbs/hr as methane 0.0009 0.0024 0.0024 0.0019
NMOC, Ibs/day as methane 0.022 0.058 0.056 0.045
NMOC, Ibs/MMBtu as methane 0.00046 0.0012 0.0012 0.0009
Test Location Inlet Inlet Inlet
Inlet NMOC, ppm as methane (ASTM D-1945) 410.0 430.0 N.M. 420.0
Inlet NMOC, Ibs/hr as methane 0.096 0.102 N.M. 0.099
NMOC, Removal Efficiency % 99.05% 97.65% N.M. 98.35% 98
Inlet Total Sulfur, ppm as H,S 0.456 0.417 N.M. 0.437
Inlet Total Sulfur, grs/100scf as H,S 0.029 0.026 N.M. 0.029 50.00
Inlet Total Sulfur, Ibs/hr as SO, 0.0004 0.0004 N.M. 0.0004
QOutlet SO,, ppm (Calculated) 0.048 0.041 N.M. 0.048 2000
Inlet Total Sulfur, g/scf 0.00003 0.00003 N.M. 0.00003
WHERE: CALCULATIONS:
MW = Molecular Weight Ibs/hr = ppm * MW * DSCFM * 60 / 385E6 (Tstd 68°F)
DSCFM = Dry Standard Cubic Feet Per Minute Ibs/day = lbs/hr * 24
ppm = Parts Per Million Concentration Removal Efficiency = (inlet Ibs/hr-outlet lbs/hr) / Inlet Ibs/hr
Ibs/hr = Pound Per Hour Emission Rate ppm @ 3% O, = ppm * 17.9/(20.9 - stack O,)
CO = Carbon Monoxide (MW = 28) lbs/MMBtu = Fd * M.W.* ppm * 2.59E-9 * (20.9 / (20.9 - %0,))
NOx = Oxides of Nitrogen as NO, (MW = 46) ppm dry = ppm wet * (100 / (100 - H20%))
THC = Total Hydrocarbons as Methane (MW = 16) g/scf = Ibs/hr * 453 / (Inlet SCFM * 60)
SO, = Sulfur Dioxide (MW = 64) 2r/100scf = ppm H,S * 0.0626285
H,S = Hydrogen Sulfide (MW = 32) SO, ppm (outlet) = Ibs/hr / (DSCFM * M.W. * 60) * 385E6

Ibs/MMBtu = Pounds per million BTU

g/scf = grams per standard cubic foot of inlet gas

gr/100scf = grains per 100 standard cubic foot of inlet gas

NMOC = Total Non-Methane Hydrocarbons as Methane (MW = 16) CH,
NMOC = Total Non-Methane Hydrocarbons as Hexane (MW = 86.18) C¢H 4

Z:\Reports\JMc\2018\CB&I-Fort ORD TTU\TTU-table.xls
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Ahlna

Site Safety Tailgate Meeting

Installation/Site Name Project Number
Event Name Safety Representative
Date Field Team Leader

Weather Forecast:

Partici pa NtS (attach loose-leaf sheet if additional space is needed)

Printed Name and Initials Affiliation Role Signature

Scope of Today’s Work

Health and Safety TOpiCS Discussed (v applicable topics)

[J Weather Factors [0 Chem. of Concern [ Lifting Safety [J Sanitation
J AHA Review UJ PPE Requirements UJ Recent near O
[J Site emergency SOP, UJ Slip/Trip/Fall Hazards miss/injuries/lessons O
rally point, etc. O Site Controls (0 BBS Hazard Triggers!” O
[0 Changed Conditions O Biological Hazards [ BBS Trigger Controls® [
[J Equipment Hazards [J COVID 19 SOPs [ Traffic Control O
[1]  Behavior-based Safety Hazard Triggers: Distractions, rushing, short-cuts, frustration, exhaustion, complacency, anger, multi-tasking, not focusing on task
[2] Behavior-based Safety Trigger Controls: Communicating, accountability, patience, relaxation techniques, healthy lifestyle, and adequate sleep
Comments:

Individual in the Safety Representative role acknowledges that the checked (v') topics were discussed.

Name (Print) Signature Date

Ahtna Southwest Environmental SWE-FFRM-200 (April 2022) Page of



Ahtna

9699 Blue Larkspur Lane, Suite 203

Wi CHAIN OF CUSTODY

(831) 287-5254

Chain of Custody #:

Project Information: Analysis Requested Lab Sample Receipt
Project Location: Sampler/s: Laboratory Sample Delivery
Project Name: Report To: ___Ahtna Environmental Group#:
Project Number: E-Mail: Custody Seal: —
i Eurofins Air Toxics
Sampling Event: Laboratory:
Sample Collection Preservative
2
0 [
o 3
-] ©
g ‘g o
o o N I -
S [sample Number/Description Date Time Matrix S22l el 5228l 8] s
Turnaround Time: X : standard : 3-5 Day Rush : 48 Hour Rush : 24 Hour Rush Shipment Method: Tracking ID:
Comments:
Chain of Custody Tracking:
Relinquished By Sampler: Date/Time: Received By: Date/Time:
Relinquished By: Date/Time: Received By: Date/Time:
Relinquished By: Date/Time: Received By Laboratory: Date/Time:




Ahtna

INSTRUMENT CALIBRATION RECORD

Date:

No.

1 Of

Daily Log

Sheet

Project Number: 05055.02.15

PROJECT NAME: FORT ORD, CA

Calibration of Landtec GEM 2000

FIELD ACTIVITY SUBJECT:

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS

Landtec Calibration Gas (high-level) Lot#

, Expiration Date:

Compound Initial Reading Calibrated to Comments
CH4 50%
CO2 35%
Landtec Calibration Gas (Oxygen) Lot# , Expiration Date:
Compound Initial Reading Calibrated to Comments
02 4%

CHANGES FROM PLANS AND SPECIFICATIONS, AND OTHER

VISITORS ON SITE:

IMPORTANT TELEPHONE CALLS:

SPECIAL ORDERS AND IMPORTANT DECISIONS:

WEATHER CONDITIONS:

PERSONNEL ON
SITE:

SIGNATURE:

DATE:
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Ahtna

Preparatory Inspections

Project Number
Installation/Site
Event Name
Date

Field Team Leader
QC Lead
Project Lead

Safety Representative

Meeting Attendees (list additional attendees on second page)

Name and Initials

Event Role/Position Organization

Preparatory Steps

Planning Documents/Submittals Completed with Approvals

Item

Comments

Planning Documents/Submittals Reviewed by Field Team (Ahtna and Subcontractors)

Iltem Comments
Preliminary Work Completed in Accordance with Plans
Iltem Comments

Ahtna Southwest Environmental

SWE-FFRM-100 (April 2022)

Page 1 of 2



Ahtna

Preparatory Inspections

DFOW/Tasks Discussed, and Field Team to Implement Work According to Plans

Item

Comments

Equipment/Supplies/Materials Procured, Available, in

Working Order, and Conforming to Standards (list)

Item

Comments

Action Items

Additional Meeting Attendees

Name and Initials

Event Role/Position

Organization

Approved By

Initial Signature

Date

Ahtna Southwest Environmental

SWE-FFRM-100 (April 2022)

Page 2 of 2




A’[\ NA Initial/Follow-Up QC Inspections

Project Number Field Team Leader

Installation/Site QC Lead

Event Name Project Lead

List of Applicable Inspection Items

ltem Inspection Spec. Document and/or Section QC Category & Frequency™

1

10

[1] (W) Workmanship; (S) Safety; (M/E) Materials and Equipment; (P) Plan Compliance. Depending on the item, list one or more categories (W, S, M/E, or P) and
specify the frequency of follow-up inspections.

Project Lead Approval

Initial Signature Date

Ahtna Southwest Environmental SWE-FFRM-101 (June 2022) Page of



Ahtna

Initial/Follow-Up QC Inspections

Project Number

Installation/Site

QC Representative

Event

Name

Date of Inspection(s)

Item Number and Inspection
(I/F)0

Phase

Inspect. Typel?

W

S

M/E

P

Basisl!
E/N/P/O

Variance
(Y/N)@

Deficient
(Y/N)Ss!

Inspector

Initial/Time

Details:

Details:

Details:

Details:

Details:

Details:

Notes:
[1]
[2]
[3]
(4]
[5]

Phase: Initial (I); Follow-up (F)

Inspection Type: (W) Workmanship; (S) Safety; (M/E) Materials/Equipment; (P) Plan Compliance
Basis: (E) Existing DFOW or task; (N) New DFOW or task; (P) New personnel; (O) Other (specify)
Variance: Contact FTL/PL for variance approval, document resolution. Complete field form SWE-FFRM-004, “Work Variance” as directed by FTL..
Deficiency: Contact FTL/PL before proceeding with work, note resolution. Complete field form SWE-FFRM-102, “Corrective Action” as directed.

Approved By

Initia

I Signature

Date

Ahtna Southwest Environmental

SWE-FFRM-101 (June 2022)

Page of
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ADR Electronic Data Deliverable (EDD) File Specifications

The ADR EDD consists of three separate, comma-delimited ASCII text files or Excel CSV files (two, if
instrument calibration information is not required by the project). Each file corresponds to a table in the
ADR application. These tables are identified as the Analytical Results Table (A1), Laboratory Instrument
Table (A2), and Sample Analysis Table (A3). Each file follows the naming convention of using the
Laboratory Reporting Batch ID (SDG Number or some other identifier for the EDD) followed by the table
identifier (A1, A2, or A3), and then a *“.txt” or ".csv" extension. For example, the EDD file names for a
laboratory reporting batch identified as SDG001 that includes instrument calibration data would be as
follows.

SDGO01AL.txt or SDGO01A1.csv
SDGO001A2.txt or SDGO01A2.csv (A2 file is optional)
SDGO001A3.txt or SDG001A3.csv

Analytical Results Table (Al File)

The Analytical Results table contains analytical results and related information on an analyte level
for field samples and associated laboratory quality control samples (excluding calibrations and
tunes). Field QC blanks and laboratory method blanks must report a result record for each analyte
reported within a method. The method target analyte list is matrix dependent and specified in the
project library. Laboratory control samples (LCS and LCSD) and matrix spike samples (MS and
MSD) must report a result record for every analyte specified as a spiked analyte in the project
library. The project library is a reference table ADR uses for both EDD error checking and
automated data review. The project library is populated with information from the project QAPP.
Refer to the User Manual for detailed information on project libraries. Table 1 in this document
lists all field names and their descriptions for the Analytical Results Table (Al).

Laboratory Instrument Table (A2 File)

The Laboratory Instrument table contains results and related information on an analyte level for
instrument initial calibration standards, initial calibration verification standards, continuing
calibration standards, and GC/MS tunes. A record must exist for each target analyte reported in a
method (specified in the project library), for every calibration type (the field named QCType)
associated to samples reported in the EDD. Initial calibrations, initial calibration verifications, and
associated samples are linked to each other using a unique Run Batch ID for every distinct initial
calibration within a method. Continuing calibrations and associated samples are linked to each
other using a unique Analysis Batch ID for every distinct continuing calibration within a method.
GC/MS tunes are linked to initial and continuing calibrations (and hence samples) using the Run
Batch and Analysis Batch IDs respectively. The Laboratory Instrument Table (A2) is optional.
Depending on the level of validation required by the data user, the Laboratory Instrument table
may not be requested in the deliverable. Table 2 in this document lists field names and
descriptions for the Laboratory Instrument Table (A2).

Revised 12/18/12 Page 1 of 22



Sample Analysis Table (A3 File)

The Sample Analysis table contains information on a sample level for field samples and laboratory
quality control analyses (excluding calibrations and tunes). A sample record exists for each
sample/method/matrix/analysis type combination. Table 3 in this document lists field names and
descriptions for the Sample Analysis Table (A3).

EDD Field Properties

Tables 1, 2, and 3 in this document specify the EDD field properties for each file. These include
the field name and sequence, field name description, data type and length for each field, and
whether or not a particular field requires a standard field. Field elements in the EDD must be
sequenced according to the order they appear in Tables 1, 2, and 3. For example, in the Analytical
Result table (the A1l file), the field “ClientSamplelD” will always be the first piece of information
to start a new line of data (or database record), followed by the fields
“LabAnalysisRefMethodID”, “AnalysisType”, and so on.

Table 4 in this document lists standard values for those fields that hold standard values. Required
field constraints depend on the combination of sample, matrix, method, analyte type, and
calibration or QC type information reported in a record. Tables 5 through 9 in this document
indicate required fields for each EDD file (table) according to the method category, matrix, analyte
type, sample, and QC or calibration type reported in a record.

When creating an EDD as a text file, use the ASCII character set in a file of lines terminated by a
carriage return and line feed. No characters are allowed after the carriage return and line feed.
Enclose each data set in double quotes (") and separate each field by a comma (comma delimited).
Data fields with no information (null) may be represented by two consecutive commas. For
example, in the Sample Analysis table, since the “Collected”, “ShippingBatchID”, and
“Temperature” fields do not apply to laboratory generated QA/QC samples, the record for a
Laboratory Control Sample by Method 8270C would be entered as follows. Note that the first two
fields (“ProjectNumber” and “ProjectName”) are omitted in this example.

...“LCSW100598”,,”AQ”,”LCSW100598”,”LCS”,,”8270C",... (and so on)
Do not pad fields with leading or trailing spaces if a field is populated with less than the maximum
allowed number of characters. In the above example, although the *“MatrixID” field can
accommodate up to 10 characters, only 2 characters were entered in this field.
The EDD can be constructed within Excel and saved as .csv file for import into the application.

Be sure to format all cells as text beforehand, otherwise Excel will reformat entered values in
some cases.

Revised 12/18/12 Page 2 of 22



Table 1

Field Descriptions for the Analytical Results Table (Al file)

Contains laboratory test results and related information for field and QC samples (excluding instrument
calibrations) on an analyte level for environmental chemistry including radiochemistry

Field Name

Field Name Description

Field
Type

Field
Length

Standard
Value List

ClientSamplelD

Client or contractor’s identifier for a field sample as reported on the
chain-of-custody

If a sample is analyzed as a laboratory duplicate, matrix spike, or
matrix spike duplicate, append suffixes DUP, MS and MSD
respectively to the Client Sample ID with no intervening spaces or
hyphens (i.e. MW01DUP, MWO1MS, and MWO1MSD). For
Method Blanks, LCS, and LCSD enter the unique
LaboratorySamplelD into this field

Do not append suffixes to the ClientSamplelD for dilutions,
reanalyses, or re-extracts (the AnalysisType field is used for this
distinction). For example, MWO01DL and MWO1RE are not
allowed

Parent sample records must exist for each MS and MSD. If an
MS/MSD is shared between two EDDs, records for the MS/MSD
and its parent sample must exist in the Analytical Results table for
both EDDs.

Text

25

NO

LabAnalysisRefMethodID

Laboratory reference method ID. The method ID may be an EPA
Method number or a Lab Identifier for a method such as a SOP
Number, however; method ID is specified by the project. The
method ID must be entered into the standard list.

Text

25

YES (specified
in project plan)

AnalysisType

Defines the analysis type (i.e., Dilution, Reanalysis, etc.). This field
provides distinction for sample result records when multiple
analyses are submitted for the same sample, method, and matrix;
for example dilutions, re-analyses, and re-extracts.

Text

10

YES (See Table
4)

LabSamplelD

Laboratory tracking number for field samples and lab generated
QC samples such as method blank, LCS, and LCSD. There are no
restrictions for the LabSamplelD except for field length and that
the LabSamplelD must be distinct for a given field sample or lab
QC sample and method.

Suffixes may be applied to the LabSamplelD to designate dilutions,
reanalysis, etc.

Text

25

NO

LablD

Identification of the laboratory performing the analyses.

Text

NO

ClientAnalytelD

CAS Number or unique client identifier for an analyte or isotope.

If a CAS Number is not available, use a unique identifier provided
by the client or contractor. The ClientAnalytelD for a particular
target analyte or isotope should be specified by the project and
must exist in the standard value tables for Analytes.

For the LCS, LCSD, MS, and MSD, it is only necessary to report
the compounds designated as spikes in the library (and surrogates
for organic methods.)

For TICs from GC/MS analyses, enter the retention time in decimal
minutes as the Client Analyte ID.

Text

12

YES (specified
by project)

Revised 12/18/12

Page 3 of 22




Table 1

Field Descriptions for the Analytical Results Table (Al file)

Contains laboratory test results and related information for field and QC samples (excluding instrument
calibrations) on an analyte level for environmental chemistry including radiochemistry

Field Name

Field Name Description

Field
Type

Field
Length

Standard
Value List

AnalyteName

Chemical name for the analyte or isotope. The project specifies
how an analyte or isotope is named. The analyte name must be
associated to a ClientAnalytelD in the standard values table for
Analytes (excluding compounds designated as TIC’s).

Numeric

60

YES (specified
by project)

Result

Result value for the analyte or isotope.

Entries must be numeric. For non-detects of target analytes or
isotopes and spikes, do not enter “ND” or leave this field blank. If
an analyte or spike was not detected, enter the reporting limit value
corrected for dilution and percent moisture as applicable. Do not
enter “0”

Text

10

NO

ResultUnits

The units defining how the values in the Result, DetectionLimit,
and ReportingLimit fields are expressed. For radiochemistry this
also includes how the value in the Error field is expressed.

Text

10

YES (specified
by project in the
library)

LabQualifiers

A string of single letter result qualifiers assigned by the lab based
on client-defined rules and values.

The "U" Lab Qualifier must be entered for all non-detects. Other

pertinent lab qualifiers may be entered with the "U" qualifier.
Order is insignificant. Lab qualifiers other than those listed in the
standard values table may be used. If so, these must be added to
the standard value table in the application.

Text

YES (See Table
4)

DetectionLimit

For radiochemistry methods, the minimum detectable activity for
the isotope being measured.

For all other methods: The minimum detection limit value for the
analyte being measured.

For DoD QSM enter the Limit of Detection (LOD)

Numeric

10

NO

DetectionLimitType

Specifies the type of detection limit (i.e., MDA, MDL, IDL, etc.).

Text

10

YES (See Table
4)

RetentionTime or Error

For radiochemistry methods only, enter the 2 Sigma Counting

Error. The units for error are entered in the ResultUnits field.

For GC/MS methods only, enter the time expressed in decimal

minutes between injection and detection for GC/MS TICs only

For target analytes in all other methods, leave this field blank.

Note: GC retention times are not evaluated at this time.

Text

NO

AnalyteType

Defines the type of result, such as tracer, surrogate, spike, or target
compound.

Text

YES (See Table
4)
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Table 1

Field Descriptions for the Analytical Results Table (Al file)

Contains laboratory test results and related information for field and QC samples (excluding instrument
calibrations) on an analyte level for environmental chemistry including radiochemistry

Field Name

Field Name Description

Field
Type

Field
Length

Standard
Value List

PercentRecovery

For radiochemistry methods: The tracer yield, if applicable.

For all other analytical methods: The percent recovery value of a
spiked compound or surrogate.

If the spike or surrogate was not recovered because of dilution,
enter “DIL”. If a spike or surrogate was not recovered because of
matrix interference, enter “INT”. If a spike or surrogate was not
recovered because it was not added to the sample, enter “NS”.

Numeric

5

NO

RelativePercentDifference

The relative percent difference (RPD) of two QC results, such as
MS/MSD, LCS/LCSD, and Laboratory Duplicates. Report RPD
in Laboratory Duplicate, LCSD, and MSD records only.

If the RPD is not calculable, enter “NC”.

Numeric

NO

ReportingLimit

Reporting limit value for the measured analyte or isotope

Factor in the dilution factor and percent moisture correction, if
applicable. The Reporting Limit for each analyte and matrix in a
given method is specified in the project library or QAPP.

For DoD QSM enter the Limit of Quantitation (LOQ)

Numeric

10

NO

ReportingLimitType

Specifies the type of reporting limit (i.e., CRQL, PQL, SQL, RDL,
etc). The Reporting Limit Type for each method and matrix is
specified in the project library or QAPP.

Text

10

YES (specified
by the project)
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Table 1

Field Descriptions for the Analytical Results Table (Al file)

Contains laboratory test results and related information for field and QC samples (excluding instrument
calibrations) on an analyte level for environmental chemistry including radiochemistry

Field Name

Field Name Description

Field
Type

Field Standard
Length| Value List

ReportableResult

This field indicates whether or not the laboratory chooses an
individual analyte or isotope result as reportable. Enter “YES” if
the result is reportable. Enter “NO” if the result is not reportable.
This field applies to target analytes only.

If only one analysis is submitted for a particular sample and
method, enter “YES” for all target compounds (where Analyte
Type = TRG). For GC/MS methods enter yes for tentatively
identified compounds ( where Analyte Type = TIC).

If two or more analyses are submitted for a particular sample and
method (i.e. initial analysis, reanalysis and/or dilutions), enter
“YES” from only one of the analyses for each target compound.
For example: a sample was run a second time at dilution because
benzene exceeded the calibration range in the initial, undiluted
analysis. All target analytes are reported in each analysis. For the
initial analysis, (Analysis Type = RES), enter “NO” for benzene
and enter “YES” for all other compounds. For the diluted analysis
(Analysis Type = DL), enter “YES” for benzene and enter “NO”
for all other compounds.

For TICs (Analyte Type = TIC), if more than one analysis is
submitted for a particular sample and method, choose only one of
the analyses where Reportable Result = YES for all TICs. For
example, a sample was run a second time because one or more
target compounds exceeded the calibration range in the undiluted
analysis. Choose a particular analysis and enter “YES” for all
TICS. In the other analysis enter “NO” for all TICs.

Note that it is not necessary to report the full target analyte list for
the initial result, dilution, re-analysis, or re-extraction. However,
each target analyte must be reported YES once and once only in the
case of multiple analyses for a given sample, method, and matrix.
In the case of organics, all surrogates must be reported for all
analyses submitted for a given sample, method, and, matrix.

Text

3 YES (See Table
4)

MDL_DoD

This field is not part of the standard ADR EDD format.

For DoD QSM enter the MDL, otherwise leave blank. (ADR
does not perform error checks on this field)

Numeric

10 |[NO
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Table 2

Field Descriptions for the Laboratory Instrument Table (A2 file)

Contains related to laboratory instrument calibration on an analyte level and GC/MS Tune information. This table

is optional depending on project requirements. Do not report Table A2 for radiochemistry m

ethods.

Field Name

Field Name Description

Field
Type

Field
Length

Standard
Value List

InstrumentID

Laboratory instrument identification.

Text

15

NO

QCType

Type of instrument QC (i.e., Instrument_Performance_Check or
type of calibration standard).

Text

10

YES (See Table
4)

Analyzed

Analysis date/time for BFB, DFTPP, initial calibration verification
standards, calibration verification standards, and continuing
calibration standards. For the initial calibration, enter date and time
of the last standard analyzed. Also, see comments about initial
calibrations in the Alternate_Lab_Analysis_ID field name
description.

Date/
Time

NO

AlternateLab_AnalysisID

Common laboratory identification used for standards (i.e., VOA
STD50, CCAL100, BFB50, etc). For initial calibration, enter
ICAL. Information from the initial calibration is entered as one
record for each analyte that summarizes the results of the initial
calibration (i.e. %RSD, correlation coefficient, and avg RF).
Records are not entered for each individual standard within the
initial calibration.

Text

12

NO

LabAnalysisiD

Unique identification of the raw data electronic file associated with
the calibration standard or tune (i.e., 9812101MS.DV). Leave this
field blank for the initial calibration. See comments about initial
calibrations in the Alternate_Lab_Analysis_ID field description.
This field is only applicable where an electronic instrument file is
created as part of the analysis.

Text

15

NO

LabAnalysisRefMethodID

Laboratory reference method ID (i.e., 8260B, 8270C, 6010B, etc.).
The method ID is specified by the project. The
LabAnalysisRefMethodID must be in the standard value list for
Method IDs.

Text

25

YES (specified
by the project)

ClientAnalytelD

CAS number or unique client identifier for an analyte. If a CAS
number is not available, use a unique identifier provided by the
client. The unique identifier for a particular analyte should be
specified by the project and must exist in the standard value list for
ClientAnalytelD.

Records for each calibration must report the full target analyte list
including surrogates as applicable. The target analyte list is
specified for each method and matrix in the project

Text

12

YES (specified
by the project)

AnalyteName

The chemical name for the analyte. The project specifies how an
analyte is named. The AnalyteName must be associated to a
ClientAnalytelD in the standard values.

Text

60

YES (specified
by the project)
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Table 2

Field Descriptions for the Laboratory Instrument Table (A2 file)

Contains related to laboratory instrument calibration on an analyte level and GC/MS Tune information. This table

is optional depending on project requirements. Do not report Table A2 for radiochemistry m

ethods.

Field Name

Field Name Description

Field
Type

Field
Length

Standard
Value List

RunBatch

Unique identifier for a batch of analyses performed on one
instrument under the control of one initial calibration and initial
calibration verification. The Run Batch ID links both the initial
calibration and initial calibration verification to subsequently
analyzed and associated continuing calibrations, field samples, and
QC analyses. For GC/MS methods, the Run_Batch ID also links a
BFB or DFTPP tune and the initial calibration and initial
calibration verification standards to associated samples and method
QC analyses. A new and unique Run Batch ID must be used with
every new initial calibration.

Text

12

NO

AnalysisBatch

Unique laboratory identifier for a batch of analyses performed on
one instrument and under the control of a continuing calibration or
continuing calibration verification. The Analysis Batch ID links
the continuing calibration or calibration verification to
subsequently analyzed and associated field sample and QC
analyses. For GC/MS methods, the Analysis Batch ID also links
the BFB or DFTPP tune. A new and unique Analysis Batch 1D
must be used with every new continuing calibration or continuing
calibration verification.

For GC methods, only report opening standards, do not include
closing standards (unless the closing standard functions as the
opening standard for a subsequent set of analyses, in which case a
new and unique Analysis Batch ID is assigned).

When dual or confirmation columns/detectors are used, enter
results from the primary column/detector only (this is similar to
CLP Pesticide reporting).

Text

12

NO

LabReportingBatch

Unique laboratory identifier for a batch of samples including
associated calibrations and method QC, reported as a group by the
lab (i.e., lab work order #, log-in #, or SDG). Links all instrument
calibrations, samples, and method QC reported as a group or SDG.

Text

12

NO

PercentRelativeStandard
Deviation

The standard deviation relative to the mean used to evaluate initial
calibration linearity. Organic methods may use either %RSD or
Correlation Coefficient.

If applicable, enter the %RSD. Leave this field blank if the
Correlation Coefficient is used.

Numeric

NO

CorrelationCoefficient

The correlation coefficient resulting from linear regression of the
initial calibration. For metals by ICAP, enter '1.0" if a two-point
initial calibration was analyzed. Organic methods may use either
%RSD or Correlation Coefficient.

If applicable, enter the Correlation Coefficient. Leave this field
blank if the %RSD is used

Numeric

NO

RelativeResponseFactor

This field applies to GC/MS only.
For continuing calibration enter the relative response factor.

For initial calibration enter the average relative response factor.
Refer to comments about initial calibration records in the field
description for Alternate_Lab_Analysis_ID.

Numeric

NO
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Table 2

Field Descriptions for the Laboratory Instrument Table (A2 file)

Contains related to laboratory instrument calibration on an analyte level and GC/MS Tune information. This table

is optional depending on project requirements. Do not report Table A2 for radiochemistry m

ethods.

Field Name

Field Name Description

Field
Type

Field
Length

Standard
Value List

Percent_Difference (or
Percent Recovery)

For organic methods, this field is the difference between 2
measured values expressed as a percentage.

If %RSD is reported, enter the % difference between the average
response factor of the initial calibration (IC) and the response factor
of the initial calibration verification (ICV) or continuing calibration
(cev).

If correlation coefficient is used, enter the % difference between
the true value and the measured value.

The Percent_Difference is expressed as a negative or positive
value. Do not express Percent_Difference as an absolute value.
Use a negative value if the CCV or ICV response factor is less than
the IC average response factor or, in the case of correlation
coefficient, the CCV or ICV measured value is less than the true
value. Use a positive value if the CCV or ICV response factor is
greater than the 1C average response factor, or in the case of
correlation coefficient, the CCV or ICV measured value is greater
than the true value.

For inorganic methods, this field is the recovery of an analyte
expressed relative to the true amount (i.e., %R for a metal in the
continuing calibration or initial calibration verification by Method
6010B).

Numeric

5

NO

PeaklD01

Identifies individual m/z ions for GC/MS tuning compounds. For
BFB enter 50, for DFTPP enter 51.

Numeric

10

NO

PercentRatio01

For BFB enter the relative percent abundance of m/z 50 measured
relative to the raw abundance of m/z 95.

For DFTPP enter the relative percent abundance of m/z 51
measured relative to the raw abundance of m/z 198.

Numeric

10

NO

PeaklD02

Identifies individual m/z ions for GC/MS tuning compounds. For
BFB enter 75, for DFTPP enter 68.

Numeric

10

NO

PercentRatio02

For BFB enter the relative percent abundance of m/z 75 measured
relative to the raw abundance of m/z 95.

For DFTPP enter the relative percent abundance of m/z 68
measured relative to the raw abundance of m/z 69.

Numeric

10

NO

PeaklD03

Identifies individual m/z ions for GC/MS tuning compounds. For
BFB enter 95, for DFTPP enter 69.

Numeric

10

NO

PercentRatio03

For BFB enter the ion abundance of m/z 95 as 100 percent.

For DFTPP enter the relative percent abundance of m/z 69
measured relative to the raw abundance of m/z 198.

Numeric

10

NO

PeaklD04

Identifies individual m/z ions for GC/MS tuning compounds. For
BFB enter 96, for DFTPP enter 70.

Numeric

10

NO
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Table 2

Field Descriptions for the Laboratory Instrument Table (A2 file)

Contains related to laboratory instrument calibration on an analyte level and GC/MS Tune information. This table

is optional depending on project requirements. Do not report Table A2 for radiochemistry m

ethods.

Field Name

Field Name Description

Field
Type

Field
Length

Standard
Value List

PercentRatio04

For BFB enter the relative percent abundance of m/z 96 measured
relative to the raw abundance of m/z 95.

For DFTPP enter the relative percent abundance of m/z 70
measured relative to the raw abundance of m/z 69

Numeric

10

NO

PeaklD05

Identifies individual m/z ions for GC/MS tuning compounds. For
BFB enter 173, for DFTPP enter 127.

Numeric

10

NO

PercentRatio05

For BFB enter the relative percent abundance of m/z 173 measured
relative to the raw abundance of m/z 174.

For DFTPP enter the relative percent abundance of m/z 127
measured relative to the raw abundance of m/z 198

Numeric

10

NO

PeaklD06

Identifies individual m/z ions for GC/MS tuning compounds. For
BFB enter 174, for DFTPP enter 197.

Numeric

10

NO

PercentRatio06

For BFB enter the relative percent abundance of m/z 174 measured
relative to the raw abundance of m/z 95.

For DFTPP enter the relative percent abundance of m/z 197
measured relative to the raw abundance of m/z 198.

Numeric

10

NO

PeaklD0O7

Identifies individual m/z ions for GC/MS tuning compounds. For
BFB enter 175, for DFTPP enter 198.

Numeric

10

NO

PercentRatio07

For BFB enter the relative percent abundance of m/z 175 measured
relative to the raw abundance of m/z 174.

For DFTPP enter the ion abundance of m/z 198 as 100 percent.

Numeric

10

NO

PeaklDO08

Identifies individual m/z ions for GC/MS tuning compounds. For
BFB enter 176, for DFTPP enter 199.

Numeric

10

NO

PercentRatio08

For BFB enter the relative percent abundance of m/z 176 measured
relative to the raw abundance of m/z 174.

For DFTPP enter the relative percent abundance of m/z 199
measured relative to the raw abundance of m/z 198.

Numeric

10

NO

PeaklD09

Identifies individual m/z ions for GC/MS tuning compounds. For
BFB enter 177, for DFTPP enter 275.

Numeric

10

NO

PercentRatio09

For BFB enter the relative percent abundance of m/z 177 measured
relative to the raw abundance of m/z 176.

For DFTPP enter the relative percent abundance of m/z 275
measured relative to the raw abundance of m/z 198.

Numeric

10

NO

PeaklD10

Identifies individual m/z ions for GC/MS tuning compounds. For
BFB leave blank, for DFTPP enter 365.

Numeric

10

NO
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Table 2

Field Descriptions for the Laboratory Instrument Table (A2 file)

Contains related to laboratory instrument calibration on an analyte level and GC/MS Tune information. This table

is optional depending on project requirements. Do not report Table A2 for radiochemistry methods.
Field | Field Standard
Field Name Field Name Description Type |Length| Value List

PercentRatio10 For BFB leave blank. Numeric 10 |[NO
For DFTPP enter the relative percent abundance of m/z 365
measured relative to the raw abundance of m/z 198.

PeakiD11 Identifies individual m/z ions for GC/MS tuning compounds. For |Numeric 10 |[NO
BFB leave blank, for DFTPP enter 441.

PercentRatioll For BFB leave blank. Numeric 10 |NO
For DFTPP the percent abundance of m/z 441 measured relative to
the raw abundance of m/z 443

PeaklD12 Identifies individual m/z ions for GC/MS tuning compounds. For |Numeric 10 |[NO
BFB leave blank, for DFTPP enter 442.

PercentRatio12 For BFB leave blank. Numeric 10 |NO
For DFTPP enter the relative percent abundance of m/z 442
measured relative to the raw abundance of m/z 198.

PeakiD13 Identifies individual m/z ions for GC/MS tuning compounds. For |Numeric 10 |[NO
BFB leave blank, for DFTPP enter 443.

PercentRatiol3 For BFB leave blank. Numeric 10 |NO
For DFTPP enter the relative percent abundance of m/z 443
measured relative to the raw abundance of m/z 442.

* Date/time format is: MM/DD/YYYY hh:mm where MM = month, DD = day, YYYY = four digits of the year, hh = hour in 24 hour

format, and mm = minutes.
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Table 3

Field Description for the Sample Analysis (A3 file)

This table contains information related to analyses of field samples and laboratory QC samples (excluding
calibrations and tunes) on a sample level for environmental chemical analyses including radiochemistry

Field Name

Field Name Description

Field
Type

Field
Length

Standard
Value List

ProjectNumber

Project number assigned by the client.

Text

30

YES (specified
by project)

ProjectName

Project name assigned by the client.

Text

90

YES (specified
by project)

ClientSamplelD

Client or contractor’s identifier for a field sample

If a sample is analyzed as a laboratory duplicate, matrix spike, or
matrix spike duplicate, append suffixes DUP, MS and MSD
respectively to the Client Sample ID with no intervening spaces or
hyphens (i.e. MW01DUP, MW01MS, and MW01MSD). For
Method Blanks, LCS, and LCSD enter the unique
LaboratorySamplelD into this field

Do not append suffixes to the ClientSamplelD for dilutions,
reanalyses, or re-extracts (the Analysis_Type field is used for this
distinction). For example, MWO01DL and MWO1RE are not
allowed

Parent sample records must exist for each MS and MSD. If an
MS/MSD is shared between two EDDs, records for the MS/MSD
and its parent sample must exist in the Sample Analysis table for
both EDDs.

Text

25

NO

Collected

For radiochemistry methods the Date of sample collection. Refer

to the date format for radiochemistry methods at the end of this
table.

For all other methods the Date and Time of sample collection.

Refer to the date/time format at the end of this table.

Leave this field blank for Method Blank, LCS, and LCSD

Date/
Time

16*

NO

MatrixID

Sample matrix (i.e., AQ, SO, etc.)

Text

10

YES (See Table
4)

LabSamplelD

Laboratory tracking number for field samples and lab generated
QC samples such as method blank, LCS, and LCSD.

There are no restrictions for the LabSamplelD except field length
and that the LabSamplelD must be unique for a given field sample
or lab QC sample and method.

Text

25

NO

QCType

This record identifies the type of quality control sample QC (i.e.,
Duplicate, LCS, Method Blank, MS, or MSD). For reqular
samples, leave this field blank.

Text

10

YES (See Table
4)

ShippingBatchlD

Unique identifier assigned to a cooler or shipping container used to
transport client or field samples. Links all samples to a cooler or
shipping container. No entry for method blanks, LCS, and LCSD.
This field is optional.

Text

25

NO

Temperature

Temperature (in centigrade degrees) of the sample as received.

This field is not required for radiochemistry methods.

Numeric

10

NO
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Table 3

Field Description for the Sample Analysis (A3 file)

This table contains information related to analyses of field samples and laboratory QC samples (excluding
calibrations and tunes) on a sample level for environmental chemical analyses including radiochemistry

TCLP, WET).

Leave this field blank if the sample analysis was not performed on
a leachate.

Field | Field Standard
Field Name Field Name Description Type |Length| Value List
LabAnalysisRefMethodID Laboratory reference method ID. The method ID may be an EPA  |Text 25 | YES (Specified
Method number or laboratory identifier for a method such as a SOP by the project)
number, however; values used for Laboratory Method IDs are
specified by the project and must be contained in the standard value
list for method IDs.
PreparationType Preparation Method Number (i.e., 3010A, 3510C, 3550C, 5030B, |Text 25 |YES (See Table
etc.) 4)
For analytical procedures that do not have a specific preparation
method number, use “Gen Prep”.
AnalysisType Defines the type of analysis such as initial analysis, dilution, re- Text 10 |YES (See Table
analysis, etc. This field provides distinction for sample records 4)
when multiple analyses are submitted for the same sample, method,
and matrix, for example: dilutions, re-analyses, and re-extracts.
Prepared For radiochemistry leave this field blank. Date/ 16* |NO
Time
For all other methods enter the date and time of sample preparation
or extraction. Refer to the date/time format at the end of this table.
Analyzed For radiochemistry methods the date of sample analysis. Referto |Date/ * NO
the date format for radiochemistry methods at the end of this table. |Time
For all other methods the date and time of sample analysis. Refer
to the date and time format at the end of this table.
LablD Identification of the laboratory performing the analysis. Text 7 NO
QClLevel The level of laboratory QC associated with the analysis reported in |Text 6 YES (See Table
the EDD. If only the Analytical Results Table (A1) and the Sample 4)
Analysis Table (A3) information are submitted for the sample,
enter “COA”. If the Laboratory Instrument Table (A2) information
is also submitted for the sample, enter “COCAL”
ResultBasis Indicates whether results associated with this sample record are Text 3 YES (See Table
reported as wet or percent moisture corrected. This field is only 4)
required for soils and sediments. Enter “WET” if results are not
corrected for percent moisture. Enter “DRY” if percent moisture
correction is applied to results.
TotalOrDissolved This field indicates if the results related to this sample record are | Text 3 YES (See Table
reported as a total or dissolved fraction. This field is only required 4)
for metal methods. For all other methods leave this field blank.
Dilution Dilution of the sample aliquot. Enter “1” for method blanks, LCS, |Numeric 10 [NO
and LCSD, or if the field samples was analyzed without dilution.
HandlingType Indicates the type of leaching procedure, if applicable (i.e., SPLP, |Text 10 |YES (See Table

4)
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Table 3

Field Description for the Sample Analysis (A3 file)
This table contains information related to analyses of field samples and laboratory QC samples (excluding
calibrations and tunes) on a sample level for environmental chemical analyses including radiochemistry

Field Name

Field Name Description

Field
Type

Field
Length

Standard
Value List

HandlingBatch

Unique laboratory identifier for a batch of samples prepared
together in a leaching procedure (i.e., SPLP, TCLP, or WET
preparation). The HandlingBatch links samples with leaching
blanks.

Leave this field blank if the sample analysis was not performed on
a leachate

Text

12

NO

LeachateDate

Date and time of leaching procedure (i.e., date for SPLP, TCLP, or
WET preparation). Refer to the date and time format at the end of
this table.

Leave this field blank if the sample analysis was not performed on
a leachate

Date
/Time

16*

NO

Percent_Moisture

Percent of sample composed of water. Enter for soil and sediment
samples only.

Numeric

10

NO

MethodBatch

Unique laboratory identifier for a batch of samples of similar
matrices analyzed by one method and treated as a group for matrix
spike, matrix spike duplicate, or laboratory duplicate association

The method batch links the matrix spike and/or matrix spike
duplicate or laboratory duplicates to associated samples. Note, the
MethodBatch association may coincide with the PreparationBatch
association. The MethodBatch is specifically used to link the
MS/MSD and/or DUP to associated samples.

Text

12

NO

PreparationBatch

Unique laboratory identifier for a batch of samples prepared
together for analysis by one method and treated as a group for
method blank, LCS and LCSD association.

The PreparationBatch links method blanks and laboratory control
samples (blank spikes) to associated samples. Note, the
PreparationBatch association may coincide with the MethodBatch
association but the PreparationBatch specifically links the Method
Blank and LCS to associated samples.

Text

12

NO

RunBatch

For radiochemistry methods leave this field blank.

For all other methods the RunBatch is the unique identifier for a

batch of analyses performed on one instrument under the control of
one initial calibration and initial calibration verification. The
RunBatch links both the initial calibration and initial calibration
verification to subsequently analyzed and associated continuing
calibrations, field samples, and QC analyses. For GC/MS methods,
the RunBatch also links a BFB or DFTPP tune. A distinct
RunBatch must used with every new initial calibration within a
method

The value entered in this field links a particular
sample/method/analysis type record to a set of associated initial
calibration and initial calibration verification records from Table
A2.

This field is only required if the A2 table is included with the EDD.

Text

12

NO
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Table 3
Field Description for the Sample Analysis (A3 file)

This table contains information related to analyses of field samples and laboratory QC samples (excluding

calibrations and tunes) on a sample level for environmental chemical analyses including radiochemistry

Field | Field Standard
Field Name Field Name Description Type |Length| Value List

AnalysisBatch For radiochemistry methods leave this field blank. Text 12 INO

For all other methods the AnalysisBatch is the unique identifier for
a batch of analyses performed on one instrument and under the
control of a continuing calibration or continuing calibration
verification. The AnalysisBatch links the continuing calibration or
calibration verification to subsequently analyzed and associated
field sample and QC analyses. For GC/MS methods, the
AnalysisBatch also links the BFB or DFTPP tune. A distinct
AnalysisBatch must be used with every new continuing calibration
or continuing calibration verification within a method

The value entered in this field links a particular
sample/method/analysis type record to a set of associated
continuing calibration records in the Laboratory Instrument table.

This field is only required if the A2 table is included with the EDD.

LabReportingBatch Unique laboratory identifier for the EDD. This is equivalent to the |Text 12 INO
sample delivery group, lab work number, login ID, etc. The
LabReportingBatch links all records in the EDD reported as one
group. The value entered in this field must be the same in all

records.

LabReceipt Date and time the sample was received in the lab. A time value of |Date/ 16*
00:00 may be entered. Refer to the date/time format at the end of |Time
this table.

LabReported Date and time hard copy reported delivered by the lab. A time Date/ 16*

value of 00:00 may be entered. Refer to the date/time format at the | Time
end of this table.

* For radiochemistry methods format Date as MM/DD/YYYY (where MM = two digit month, DD = two digit day, and YYYYY = four
digit year)

For all other methods format Date and Time as MM/DD/YYYY hh:mm YYYY (where MM = two digit month, DD = two digit day, and
YYYY = four digit year, hh = hour in 24 hour format, and mm = minutes)
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Table 4

Standard Value List

Field Name

Standard Value

Standard Value Description

Analysis_Type DL Dilution of the original sample
DL2 Second dilution of the original sample
DL3 Third dilution of the original sample
DL4 Fourth dilution of the original sample
RE Reanalysis/re-extraction of sample
RE2 Second reanalysis/re-extraction of sample
RE3 Third reanalysis/re-extraction of sample
RE4 Fourth reanalysis/re-extraction of the original sample
RES The initial or original sample.
Analyte_Name Refer to QAPP  |Analyte names are specified by the project and entered into the library for each
and Project method and matrix. Analyte Names used in project libraries must first exist in
Library the standard value table. The same holds true for the ClientAnalytelD
Analyte_Type IS Internal standard as defined per CLP usage
SPK Spiked analyte
SURR Surrogate as defined as per CLP usage
TIC Tentatively identified compound for GC/MS analysis
TRG Target compound
Detection_Limit_Type 1 CRDL Contract required detection limit
IDL Instrument detection limit
MDA Minimum detectable activity
MDL Method detection limit
Handling_Type 2 WET Wet leaching procedure
SPLP Synthetic Precipitation Leaching Procedure
TCLP Toxicity Characteristic Leaching Procedure
Lab_Analysis_Ref_Method_ID Refer to QAPP  |Method IDs are specified by the project and entered into the library. Methods
and Project used in project libraries must first exist in the standard value table
Library
Lab Qualifiers ° * INORG: Duplicate analysis was not within control limits
* ORG: Surrogate values outside of contract required QC limits
+ INORG: Correlation coefficient for the method of standard additions (MSA) was
less than 0.995
A ORG: Tentatively identified compound (TIC) was a suspected aldol-
condensation product
B INORG: Value less than contract required detection limit but greater than or
equal to instrument detection limit
B ORG: Compound is found in the associated blank as well as in the sample
C ORG: Analyte presence confirmed by GC/MS
D Result from an analysis at a secondary dilution factor
E INORG: Reported value was estimated because of the presence of interference
E ORG: Concentrations exceed the calibration range of the instrument
H Analysis performed outside method or client-specified holding time requirement
J Estimated value
M INORG: Duplicate injection precision was not met
N INORG: Spiked sample recovery was not within control limits
N ORG: Presumptive evidence of a compound
P ORG: Difference between results from two GC columns unacceptable (>25%
Difference)
S Reported value was determined by the method of standard additions (MSA)
U Compound was analyzed for but not detected. Analyte result was below the
Reporting Limit.
W INORG: Post digestion spike was out of control limits
X Reserved for a lab-defined data qualifier
Y Reserved for a lab-defined data qualifier
YA Reserved for a lab-defined data qualifier
Matrix_ID AIR Air
AQ Water
ASH Ash

Revised 12/18/12
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Table 4
Standard Value List

Field Name Standard Value Standard Value Description

Matrix_ID (continued) BIOTA Biological matter
FILTER Filter
LIQUID Non-aqueous liquid
OIL Oil
SED Sediment
SLUDGE Sludge
SO Soll
SOLID Non-soil/sediment solid
TISSUE Tissue
WASTE Waste
WIPE Wipe

Preparation_Type 4 3005A ﬁ:clljd Digestion of Waters for Total Recoverable or Dissolved Metals by FLAA or
3010A Acid of Aqueous Samples and Extracts for Total Metals by FLAA or ICP
3015 Microwave Assisted Acid Digestion of Aqueous Samples and Extracts
3020A Acid Digestion of Aqueous Samples and Extracts for Total Metals by GFAA
3031 Acid Digestion of Qils for Metals Analysis by AA or ICP
3050B Acid Digestion of Sediments, Sludges, and Soils
3051 Microwave Assisted Acid Digestion of Sediments, Sludges, Soils and Oils
3052 Microwave Assisted Acid Digestion of Siliceous and Organically Based Matrices
3060A Alkaline Digestion for Hexavalent Chromium
3510C Separatory Funnel Liquid-Liquid Extraction
3520C Continuous Liquid-Liquid Extraction
3535 Solid Phase Extraction
3540C Soxhlet Extraction
3541 Automated Soxhlet Extraction
3545 Pressurized Fluid Extraction
3550B Ultrasonic Extraction
3560 Superecritical Fluid Extraction of Total Recoverable Petroleum Hydrocarbons
5030B Purge and Trap for Aqueous Samples
5035 Closed-System Purge-and-Trap and Extraction for Volatile Organics in Soil and

Waste Samples

7470A Acid digestion of waters for Mercury analysis
7471A Acid digestion of soils and solids for Mercury analysis
Gen Prep Generic preparation type when a preparation method ID does not exist (used

mostly for general chemistry methods)

QC_Level COA Certificate of Analysis (accuracy and precision, no calibration)
COACAL Certificate of Analysis (accuracy and precision including calibration)
QC_Type MB Analytical control consisting of all reagents and standards that is carried through

the entire procedure (Method Blank)

CcVv (Calibration Verification) Analytical standard run at a specified frequency to
verify the calibration of the analytical system

ccv (Continuing Calibration Verification) Analytical standard run every 12 hours to
verify the calibration of the GC/MS system

DUP A second aliquot of a sample that is treated the same as the original aliquot to
determine the precision of the method

IC (Initial Calibration) Analysis of analytical standards for a series of different
specified concentrations

ICV (Initial Calibration Verification) Analytical standard run at a specified frequency
to verify the accuracy of the initial calibration of the analytical system

IPC (Instrument Performance Check) Analysis of DFTPP or BFB to evaluate the
performance of the GC/MS system

LCS (Laboratory Control Sample) A control sample of known composition

LCSD (Laboratory Control Sample Duplicate) A duplicate control sample of known
composition

MS (Matrix Spike) Aliquot of a matrix spiked with known quantities and subjected to
the entire analytical procedure to measure recovery

MSD (Matrix Spike Duplicate) A second aliquot of the same matrix as the matrix spike

that is spiked in order to determine the precision of the method

Reporting_Limit_Type L CRDL Contract required detection limit

CRQL Contract required quantitation limit
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Table 4
Standard Value List

Field Name Standard Value Standard Value Description

Reporting_Limit_Type (continued) PQL Practical quantitation limit

SQL Sample quantitation limit

RDL Reportable detection limit
Result_Basis DRY Result was calculated on a dry weight basis

WET Result was calculated on a wet weight basis
Result_Units > ug/L Micrograms per liter

mg/L Milligrams per liter

ug/Kg Micrograms per kilogram

mg/Kg Milligrams per kilogram

pg/L Picograms per liter

ng/Kg Nanograms per kilogram
Total_Or_Dissolved DIS Dissolved

TOT Total

1
2
3

4
5

Additional Detection Limit Types and Reporting Limit Types may be used. These must be added to the application standard values.
Additional Handling Types (leachate procedures) may be used. These must be added to the application standard values

Additional Lab Qualifiers may be used, or listed Lab Qualifiers may be used in a different manner than described in this table. New lab
qualifiers must be added to the application standard value tables. NOTE: The “U” Lab Qualifier must be used for all non-detects.
Additional Preparation Types may be used. These must be added to the application standard value tables.

Additional Result Units may be used. The project library specifies the reporting limit used for each method and matrix

Note: If new standard values are used then these standard values must be entered in the software standard values for both the lab and contractor.
The application will automatically update the standard values tables if an importing library contains standard values (method, client analyte 1D, and
analyte name) that do not exist in the software importing the new library.
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Table 5
Required Fields in the Analytical Results Table for GC/MS, GC, and HPLC Methods

GC/MS Methods GC and HPLC Methods
Method Method
Regular Blank, Regular Blank,
Field Sample* | MS/MSD | LCS/LCSD | Sample* | MS/MSD | LCS/LCSD

Client_Sample_ID X X X X X X
Lab_Analysis_Ref Method_ID X X X X X X
Analysis_Type X X X X X X
Lab_Sample_ID X X X X X X
Lab_ID X X X X X X
Client_Analyte ID X X X X X X
Analyte_Name X X X X X X
Result X X X X X X
Result_Units X X X X X X
Lab_Qualifiers Q Q Q Q Q Q
Detection Limit X X X X X X
Detection_Limit_Type X X X X X X
Retention_Time T T
Analyte_Type X X X X X X
Percent_Recovery S R R S R R
Relative_Percent_Difference D D D D
Reporting_Limit X X X X X X
Reporting_Limit_Type X X X X X X
Reportable_Result X X X X X X

Required Field

Required field for spiked compounds in the LCSD and MSD only
Required field if laboratory has qualified result. The “U” qualifier MUST be
entered if the result is non-detect.

Required field if Analyte_Type = “SPK” or “SURR”

Required field for surrogate compounds only

Required field for tentatively identified compounds by GC/MS only

Also includes Equipment Blanks, Field Blanks, and Trip Blanks

3
*» 4 WA O O0OX
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Table 6

Required Fields in the Analytical Results Table for ICAP, AA, and IC Methods

ICAP and AA Methods

IC and Wet Chemistry Methods

Sample Method Sample Method
Regular Duplicate, Blank, Regular Duplicate Blank,
Field Sample* MS/MSD |LCS/LCSD| Sample* MS/MSD |LCS/LCSD

Client_Sample_ID X X X X X X
Lab Analysis Ref Method ID X X X X X X
Analysis_Type X X X X X X
Lab_Sample_ID X X X X X X
Lab_ID X X X X X X
Client_Analyte_ID X X X X X X
Analyte_Name X X X X X X
Result X X X X X X
Result_Units X X X X X X
Lab_Qualifiers Q Q Q Q Q Q
Detection Limit X X X X X X
Detection_Limit_Type X X X X X X
Retention_Time

Analyte_Type X X X X X X
Percent_Recovery S S S S
Relative Percent_ Difference R R R R
Reporting_Limit X X X X X X
Reporting_Limit_Type X X X X X X
Reportable Result X X X X X X

Required field

B
s OXx 2

Revised 12/18/12

Required field if laboratory has qualified result. The “U” qualifier MUST be
entered if the result is non-detect
Required field for spiked compounds in LCSD or MSD, or target compounds in the Sample Duplicate only
Required field if Analyte_Type = “SPK”

Also includes Trip Blanks, Equipment Blanks, and Field Blanks
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Table 7
Required Fields in the Laboratory Instrument Table

Calibration
GC/MS Verification,
Tunes Initial Calibration Initial Calibration Verification | Continuing Calibration
GC GC
Field VOA |SVOA [GC/IMS| HPLC | ICP/AA * | GCIMS | HPLC | ICP/AA
X X X X X X

*

x| X| X| X|Q

X| X[ X| X[ | X| X| X| X| X[Q

ALL METHODS
X

x

Instrument_ID
QC_Type
Analyzed

x| X| X
x| X| X
x| X| X

Alternate_Lab_Analysis_ID
Lab_Analysis_ID

Lab_Analysis_Ref_Method_ID
Client_Analyte_ID
Analyte_Name

Run_Batch

Analysis_Batch

X| X| X| X|| X| X| X| X
X| X| X| X|| X| X| X| X
X| X| X| X|| X| X| X| X

X| X| X| X
X| X| X| X
X| X| X| X
X| X| X| X

X O X| X| X| X[| X| X| X| X| X
X | O X| X| X| X|| X| X| X| X
X | X| X| X| X| X|| X| X| X| X

x
x
x
x
x
x
x

Lab_Reporting_Batch

Percent_Relative_Standard_Deviation

Correlation_Coefficient

X| m| X| X
>

Relative_Response_Factor
Percent_Difference X X X X X

Peak_ID_01
Percent_Ratio_01
Peak_ID_02
Percent_Ratio_02
Peak_ID_03

Percent_Ratio_03
Peak_ID_04
Percent_Ratio_04
Peak_ID_05
Percent_Ratio_05

Peak_ID_06
Percent_Ratio_06
Peak_ID_07
Percent_Ratio_07
Peak_ID_08

Percent_Ratio_08
Peak_ID_09
Percent_Ratio_09
Peak_ID_10

Percent_Ratio_10

XX X[ X| X| X X| X[ X| X[ X| X| X|| X| X| X X X

Peak_ID_11
Percent_Ratio_11
Peak_ID_12
Percent_Ratio_12
Peak_ID_13

X X[ X| X| X| X|| X| X| X| X| X|| X| X| X| X| X|| X| X| X| X| X|| X| X| X| X|X

Percent_Ratio_13

Key
*IC Includes lon Chromatography and Classical or

X Required field (some fields are not applicable to some General (Wet) Chemistry tests) Wet Chemistry methods, Methods such as pH

B Required field if reporting best fit Conductivity, and others do not use traditional

C Required field if BFB or DFTPP associated with a continuing calibration only calibration proced'ures:' therefore some fields
) . L marked as a required field under the "IC"

M Required field for GC/MS continuing calibration only column do not apply for these methods.
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Table 8

Required Fields in the Sample Analysis Table

GC, GC/MS, HPLC Methods

ICAP and AA Methods

IC and Wet Chemistry Methods

Field

Method
Blanks,
LCS/LCSD

Regular Samples*,
Sample Duplicate,
MS/MSD

Method
Blanks,
LCS/LCSD

Regular Samples*,
Sample Duplicate,
MS/MSD

Method
Blanks,
LCS/LCSD

Regular Samples*,
Sample Duplicate,
MS/MSD

Client_Sample_ID

X

X

X

Collected

Matrix_ID

Lab_Sample_ID

QC_Type

X
X
X

X
X
X

X
X
X

XXX | X | X

Shipping_Batch_ID

X |OIX|X|X|X

Temperature

Lab_Analysis_Ref_Method_ID

Preparation_Type

Analysis_Type

XXX

XXX XX O X| X[ XX

XXX

XX | X

XX | X

XXX | XX

Prepared

Analyzed

Lab_ID

QC_Level

X|X|X|>

XXX | X

X|X|X|Z

Results_Basis

WX |X|X|>

XX X|X

n|X| X X|Z

Total_Or_Dissolved

Dilution

Handling_Type

Handling_Batch

Leachate_Date

X

X

x| s

x| s

| x

i |rXx

Percent Moisture

Method_Batch

Preparation_Batch

Run_Batch

Analysis_Batch

O|OX|X

O|0OX|X|n

O|OX|X

O|0OX X"

O|OX|X

O|0OX|X|n

Lab_Reporting_Batch

x

x

X

Lab_Receipt

Lab_Reported

X|X| X

XXX

X|X| X

A
*SWOZrO> X IC<D

Revised 12/18/12

Required field

Required field for samples prepared by methanol extraction
Required field if Instrument Calibration Table (A2) is included in EDD
Required field if analysis performed on SPLP, TCLP, or WET extracts
Required field only for samples that require preparation before analysis
Required field for Sample Duplicate, MS, and MSD only
Required field if “Matrix_ID” = “SO” or “SED”
Required field for aqueous samples only
Includes Trip Blanks, Equipment Blanks, and Field Blanks
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Reviewed EDD Export File Specifications - Analytical Results (A1)

Comma Delimited Text File

Order Field Name* Field Description

1 RecordID Record number.

2 ClientSamplelD Client field sample identifier.

3 LabAnalysisRefMethodID Laboratory reference method (i.e. 8260B, 6010B, etc.).

4 AnalysisType Defines type of analysis (i.e. dilution, reanalysis, etc.).

5 LabSamplelD Internal laboratory sample tracking number for samples and lab
generated QC.

6 LablID Identifier of laboratory performing the analysis.

7 ClientAnalytelD CAS number or unigue analyte identifier.

8 AnalyteName Chemical name for analyte.

9 Result Reportable result for the analyte.

10 ResultUnits Units of measure for the result (i.e. mg/Kg, ug/L, etc.).

11 LabQualifiers A string of letter or symbol qualifiers assigned by the lab based on
contractor defined rules and values.

12 DetectionLimit Detection limit for the analyte being measured.

13 DetectionLimitType Specifies the type of detection limit (i.e. MDL, IDL, etc.).

14 RetentionTime The time expressed in decimal minutes between injection and detection
for GC/MS TICs only.

15 AnalyteType Defines the type of result such as surrogate, spike, or target analyte.

16 PercentRecovery The percent recovery of a spiked QC compound such as a matrix spike,
LCS spike, or surrogate.

17 RelativePercentDifference RPD between to QC results such as MS/MSD.

18 ReportingLimit Analyte reporting limit.

19 ReportingLimitType Defines the type of reporting limit (PQL, CRQL, etc.).

20 ReportableResult (YES or NO) Indicates which result is the useable result when results
from two or more analyses for the same sample and method (ie dilutions,
reanalyses, etc) are reported in the EDD.

21 Filename File name of the EDD. The same as the LabReportingBatch in the
Sample Analysis table (A3).

22 DVModifiedConcentration ADR modified analyte result due to blank contamination.

23 DVQualTemperature Data review qualifier for temperature outlier.

24 DVQualPreservation Data review qualifier for preservation anomaly.

25 DVQualHTSamplingToAnalysis Data review qualifier for holding time violation from sampling time to
analysis time.

26 DVQualHTSamplingToExtraction Data review qualifier for holding time violation from sampling time to
extraction.

27 DVQualHTExtractionToAnalysis Data review qualifier for holding time violation from extraction time to
analysis time.

28 DVQualHoldingTime Overall data review qualifier for holding time violation.

29 DVQualMethodBlanks Data review qualifier for contamination in an associated method blank.

30 DVQualSurrogateRecovery Data review qualifier for surrogate recovery outlier.

31 DVQualMS Overall data review qualifier for associated MS and MSD recovery and/or
RPD outlier.

32 DVQualMSRecovery Data review gqualifier for MS and/or MSD recovery outlier.

33 DVQualMSRPD Data review qualifier for MS/MSD RPD .outlier.

34 DVQualLCS Overall data review qualifier for LCS and LCS recovery and/or RPD
outlier.

35 DVQualLCSRecovery Data review qualifier for associated LCS and/or LCSD recovery outlier.

36 DVQualLCSRPD Data review gqualifier for LCS/LCSD RPD outlier.

37 DVQualRepLimits Data review qualifier for result reported below the reporting limit.

38 DVQualReportingLimits Data review comment (“OutX”) when reporting limit exceeds the project
reporting limit.

39 DVQualFieldQC Overall data review qualifier for Field QC.

40 DVQualFieldBlank Data review qualifier for contamination in an associated Field Blank.

41 DVQualEquipmentBlank Data review qualifier for contamination in an associated Equipment
Rinsate or Equipment Blank.

42 DVQualTripBlank Data review qualifier for contamination in an associated Trip Blank.

43 DVQualFieldDuplicate Data review qualifier for an associated Field Duplicate RPD outlier.

44 DVQuallC Overall data review qualifier for associated initial calibration outliers.

45 DVQuallnitialCalibrationRRF Data review gqualifier for an associated initial calibration relative response
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Order

Field Name*

Field Description

factor outlier.

46 DVQuallnitialCalibrationRSD Data review qualifier for an associated initial calibration relative percent
difference outlier.
47 DVQuallnitialCalibrationCC Data review qualifier for an associated initial calibration corrrelation
coefficient outlier.
48 DVQualiCV Overall data review qualifier for an associated initial calibration
verification.
49 DVQuallnitialCalibration Data review qualifier for an associated initial calibration verification
VerificationRRF relative response factor outlier.
50 DVQuallnitialCalibration Data review qualifier for an associated initial calibration verification
VerificationPD percent difference outlier.
51 DVQualCCV Overall data review qualifier for associated continuing calibration outliers.
52 DVQualContinuingCalibration Data review qualifier for an associated continuing calibration relative
VerificationRRF response factor outlier.
53 DVQualContinuingCalibration Data review qualifier for an associated continuing calibration percent
VerificationPD difference outlier.
54 DVQualOverall Overall data review qualifier for all QC and calibration qualifiers.
55 TagLabSamplelD  (see comment) | Temporary placeholder.
56 TagDetQual01 (see comment) | Temporary placeholder.
57 TagNonDetQualO01 (see comment) | Temporary placeholder.
58 TagDetQual02 (see comment) | Temporary placeholder.
59 TagNonDetQual02 (see comment) | Temporary placeholder.
60 surDVQualDet (see comment) Temporary placeholder.
61 surDVQualNonDet (see comment) Temporary placeholder
62 DVQuallnstrumentPerformance Data review qualifier for GC/MS Tune outlier related to initial calibration.
CheckRunBatch
63 DVQuallnstrumentPerformance Data review qualifier for GC/MS Tune outlier related to continuing
CheckAnaBatch calibration.
64 DVQuallPC Overall data review qualifier for GC/MS tune outliers.
65 DVQualLabDup Data review qualifier for RPD outlier in laboratory duplicate.
66 DVQualCode User-defined Reason Code
67 FieldDupRPD RPD calculated from Field duplicate and parent sample
68 DVQualMergedQualifier Merged lab and data review qualifiers
69 DVQualMergedResult Final result (modified concentration if applicable)
70 DVQualPercMoi" Data review qualifier for percent moisture
71 DVQualLabDupNR" Data review qualifier for laboratory duplicate not reported
72 DVQualLcsNR' Data review qualifier for laboratory control sample(s) not reported
73 DVQualDissTotDiff" Data review qualifier for dissolved and total fraction differing by more
than 10%
74 Error Radiochemistry error
75 DVQualSampleDupCount” Data review qualifier for sample count being >20 in a duplicate batch
76 DVQualMsSampleCount” Data review qualifier for sample count being >20 in a matrix spike batch
77 DVQualLcsCount” Data review qualifier for sample count being >20 in a laboratory control
sample batch
78 DVQualMbMissing® Data review for missing method blank
79 DVQualPercMoiDissTotDiff" Combined data review qualifier for percent moisture and total vs
dissolved difference outliers
80 DVQuallnternalStandard” Data review qualifier for internal standard outlier
81 DVQualCalibrationBlank” Data review qualifier for calibration blank contamination
82 DVQualRcm? Data review qualifier for resolution check mixture problem
83 DVQualPem® Data review qualifier for performance evaluation mixture problem
84 DVQualProfessionalJudgement” Data review qualifier for any reason deemed necessary by data-review
chemist
85 DOD_MDL Method detection limit for QSM 4.2

Comment: Fields that contain temporary placeholders hold information contributed during the review process that

is used in generating reports. This information is kept with the output file so that if the file is ever imported back into

the application, reports can be generated without having to rerun the review module.

* Field Names in bold font are added to the EDD during review and included in the exported reviewed EDD file
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! Data review qualifiers in these cases are added for EPA Region Il assessment. ADR.Net does not currently
perform EPA Region Il assessment.

% Data review qualifiers in these cases are added manually by the user and not assessed by automated data
review.
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Reviewed EDD Export File Specifications - Sample Analysis (A3)

Comma Delimited Text File

Order Field Name* Field Description

1 RecordID Record number.

2 ProjectNumber Project Number assigned by client.

3 ProjectName Project Name assigned by client.

4 ClientSamplelD Client field sample identifier.

5 Collected Date and time sample was collected.

6 MatrixID Sample matrix.

7 LabSamplelD Internal laboratory sample tracking number for samples and lab generated
QC.

8 QCType Identifies the type of quality control sample, regular field samples are null.

9 ShippingBatchID Unique identifier assigned to a cooler or shipping container used to transport
field samples.

10 Temperature Temperature in degrees C of the samples as received in the lab.

11 LabAnalysisRefMethodID Laboratory reference method (i.e. 8260B, 6010B, etc.).

12 PreparationType Preparation method number (i.e. 3010A, 3510C, etc.).

13 AnalysisType Defines type of analysis (i.e. dilution, reanalysis, etc.).

14 Prepared Date and time of sample preparation/extraction.

15 Analyzed Date and time of sample analysis.

16 LabID Identifier of laboratory performing analysis.

17 QCLevel Level of analytical QC associated with analysis (i.e. Level lll, etc.).

18 ResultBasis Indicates if a result is expressed as wet or dry.

19 TotalorDissolved Indicates if a result is expressed as total or dissolved (for metals only).

20 Dilution Sample dilution during analysis.

21 HandlingType Type of leaching procedure, if applicable (i.e. SPLP, TCLP, etc.).

22 HandlingBatch Unique laboratory identifier for a batch of samples prepared together for a
leaching procedure.

23 LeachateDate Date and time of leaching procedure.

24 PercentMoisture Percent moisture of sample.

25 MethodBatch Unique laboratory identifier for a batch of samples with similar matrix and
analyzed together by one method. Links samples to matrix spikes and
duplicates.

26 PreparationBatch Unique laboratory identifier for a batch of samples prepared together for
analysis by one method. Links samples with method blanks and laboratory
control samples.

27 RunBatch Unique laboratory identifier for a batch of analyses performed on one
instrument under the control of on an initial calibration. Links the initial
calibration to associated samples.

28 AnalysisBatch Unique laboratory identifier for a batch of analyses performed on one
instrument under the control of a continuing calibration. Links continuing
calibrations to associated samples.

29 LabReportingBatch Unique laboratory identifier for a batch of samples, QC, and calibration
standards reported as a group by the lab (i.e. order number, SDG #, etc.).

30 LabReceipt Date samples received in laboratory.

31 LabReported Date laboratory hardcopy submitted.

32 DataReviewCompany** Company running the automated review software.

33 DataReviewDate Date and time EDD was validated.

34 ValidatedBy** Person running the automated review.

35 ValidationDate** Date and time when automated data review qualifiers were reviewed

36 ApprovedBy** Person performing secondary review of data review flags.

37 ApprovalDate** Date and time of secondary review by "ApprovedBy".

38 FileName File name of EDD (same as LabReportingBatch).

39 TagLabSamplelD (see comment) | Temporary place holder.

40 TagDetQual (see comment) Temporary place holder.

41 TagNonDetQual (see comment) Temporary place holder.

42 TempFlag (see comment) Temporary place holder.

43 LabMethodCategory The category of the method, used by EDMS

Comment: Fields that contain temporary placeholders hold values created during the validation process. These values are

used in generating reports. This information is kept with the output file so that if the file is ever imported back into the
application, reports can be generated without having to rerun the validation module.
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* Field Names in bold font are added to the EDD during automated data review and included in the exported data-reviewed EDD
file

*Automated data review does not update these fields with any information but these fields are still part of the exported data-
reviewed file. These fields may be populated manually by the user from various forms in the application prior to exporting.

*** Date/Time format: MM/DD/YYYY hh:mm
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