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INTRODUCTION

This quality assurance project plan (QAPP) presents the activities and associated quality objectives to be
conducted during site inspections of aqueous film forming foam (AFFF) release areas at multiple U.S. Air
Force (USAF) installations to determine if a release of per and polyfluorinated alkyl substances (PFAS)
[also known as perfluorinated compounds (PFCs)] may have occurred in groundwater, soil (surface and
subsurface), surface water, and sediment in concentrations greater than the U.S. Environmental Protection
Agency (EPA) provisional health advisory (PHA) values or other applicable state or federal standards.
The installations and planned initial site inspections (Sls) include

e Air Force Plant (AFP) 85, Ohio (1 area);

o AFP Peter J. Kiewit and Sons (PJKS), Colorado (1 area);

e Alpena Combat Readiness Training Center Air National Guard Base (ANGB), Michigan (5
areas);
Buckley Air Force Base (AFB), Colorado (5 areas);
Ellsworth AFB, South Dakota (12 areas);
FE Warren AFB, Wyoming (2 areas);
Grand Forks AFB, North Dakota (10 areas);
Grissom Air Reserve Base (ARB), Indiana (5 areas);
Hill AFB, Utah (18 areas);
Malmstrom AFB, Montana (4 areas);
McConnell AFB, Kansas (10 areas);
Minot AFB, North Dakota (11 areas);
Offutt AFB, Nebraska (13 areas);
*Peterson AFB, Colorado (TBD);
Scott AFB, lllinois (6 areas);
Utah/Salt Lake ANGB, Utah (3 areas);
Volk Field ANGB, Wisconsin (6 areas);
Whiteman AFB, Missouri (4 areas); and

e Wright-Patterson AFB, Ohio (28 areas).
*Peterson AFB will begin with a Preliminary Assessment (PA) because no previous inspections have
been conducted to identify sites.

This is a general QAPP designed to provide program-level information for site inspections and release
determination activities that will be conducted at each installation. This QAPP has been prepared for
submittal to the Air Force Civil Engineer Center (AFCEC) by Aerostar SES LLC (ASL) under U.S. Army
Corps of Engineers (USACE), Omaha District Contract No. W9128F-15-D-0051, Delivery Order 0003.
The scope of the delivery order is to

1. Conduct inspections at 144 locations across 19 installations to determine if a release of PFAS
may have occurred in groundwater, soil (surface/subsurface), surface water, and sediments. The
work at Peterson AFB will begin as a PA and will only move to the site inspection work plan
stage with the approval of USACE and AFCEC,;

2. Conduct a reconnaissance visit to each installation during the Sl planning stage. During the
reconnaissance visit, the location and method of obtaining appropriate samples for each site will
be identified,;

3. Prepare and submit a separate work plan (as an addendum to this QAPP) for each of the 19
installations from the information gathered during the reconnaissance visits; and

4. Collect and analyze up to 11 samples at each identified site, as follows.
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collected within 3 inches of the ground surface. The subsurface soil samples will be
collected from the depth where contamination is deemed most likely based on operational
history, chemical transport, and subsurface characteristics, or just above the
saturated/unsaturated soil interface. The soil borings will be advanced using a drilling
method most appropriate for the conditions at each facility. The specific drilling method
will be specified in each installation-specific QAPP addenda;

Collect and analyze one surface water and one sediment sample at locations where
contamination is deemed most likely based on operational history, topography, and
chemical transport. If permanent surface water features are not present, samples will not
be collected; however, these media and the reasons they were not sampled will be
discussed in the site inspection report for the facility;

Using the three borings advanced for soil sampling, install three permanent groundwater
monitoring wells. The monitoring wells will be installed in general accordance with the
requirements of the USACE Geology Scope of Services. A monitoring well design and
well development plan will be submitted in the installation-specific QAPP addenda and
must be approved by the USACE Geologist prior to installing the wells. Monitoring
wells are constructed with a 2-inch-diameter, Schedule-40 polyvinyl chloride (PVC) riser,
and 10-foot, 0.010-inch continuous-slot screen. The screen will be installed to straddle
the water saturated/unsaturated soil interface. If monitoring wells are on site, they will be
evaluated for functional equivalency to the scoped design of the new wells and for
adequate spacing/location to provide an accurate groundwater flow direction. If
acceptable, these wells will be proposed for sampling. If existing monitoring wells are
proposed for sampling, construction details and proof of functionality [visual inspection,
well condition, sample history, including any potential sources of PFAS contamination
(such as Teflon tubing), depth measurements, etc.] will be included in the work plan for
approval by the USACE geologist; and

Collect and analyze one groundwater sample from each of three monitoring wells (new or
existing) designated for sampling in the site specific work plan. Groundwater samples
will be collected using a low-flow purging and sampling procedure.

5. Prepare and submit a report for the site inspections at each of the 19 installations. The reports
will be prepared and submitted in draft, draft final, and final form. All USAF, USACE, and
regulatory comments will be resolved and incorporated as appropriate. Each site report within an
installation report will, at a minimum, contain the following information:

Site Description (locations, operational history, and waste characteristics). This will
include figures (site location map, site map, sample location map, monitoring well
location map, and potentiometric surface map);

Source Sampling (sample locations and analytical results). This will include tables
summarizing all detected values with flags indicating sample concentrations exceeding
established screening value, tables summarizing all sample points, sample depths, sample
rationale, and appendices summarizing all laboratory results;

Groundwater Pathway (geology/hydrogeology and potential receptors);

Surface Water Pathway (hydrology and potential receptors);

Soil Exposure Pathway (physical conditions and potential receptors);

Summary and Conclusions; and

Recommendations (further actions at the site).

6. The PFAS analytical results for each installation will be validated in accordance with EPA Stage
2b requirements. Qualified results will then be prepared and submitted in the USAF
Environmental Resources Program Information Management System (ERPIMS) format. All
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Environmental Resources Program Information Management System (ERPIMS) format. All
USAF comments will be addressed, and then a final ERPIMS data package will be prepared and
submitted.

This QAPP has been prepared to ensure
1. The site inspection objectives and data quality objectives (DQOs) for this project are clearly
identified,
2. The field sampling protocols are documented and reviewed in a consistent manner, and
3. The data collected are scientifically valid and defensible.

This QAPP consists of the scope of activities that will be conducted under the contract and a general
Uniform Federal Policy (UFP) QAPP in accordance with the July 2009 AFCEC (formerly the Air Force
Center for Engineering and the Environment) memorandum detailing the implementation of the UFP
QAPP on USAF restoration projects. This memorandum states that the UFP QAPP will replace the
formerly required work plan, field sampling plan, and QAPP on all new USAF projects. The UFP QAPP
integrates all technical and quality aspects for the lifecycle of the project, including planning,
implementation, assessment, and decision-making. A general accident prevention plan (APP) for the
project will be provided under a separate cover (ASL, December 2015). Subsequent to the approval of
this QAPP, an installation-specific QAPP addendum and site-specific safety and health plan (SSHP) will
be prepared for each installation selected for sampling and analysis of PFASs in environmental media.
These plans will document the activities conducted at each installation.

BACKGROUND

PFAS are a class of synthetic compounds formed from carbon chains with fluorine attached. The
chemical structure of PFAS gives them unique properties, such as thermal stability and the ability to repel
both water and oil. This makes PFAS useful components in consumer and industrial products, including
nonstick cookware, food packaging, waterproof clothing, fabric stain protectors, lubricants, paints, and
firefighting foams, such as AFFF.

PFAS are under increased scrutiny from the regulatory community because they are environmentally
persistent, tend to bioaccumulate in living organisms, and have demonstrated some toxicity in laboratory
animals®. The EPA issued the Contaminant Candidate List (CCL) 3 in October 2009. The CCL 3
identified chemicals or chemical groups not subject to any national primary drinking water regulations
that are known or anticipated to occur in public water systems, and that may require regulation under the
Safe Drinking Water Act?. Two PFAS [perfluorooctanesulfonic acid (PFOS) and perfluorooctanoic acid
(PFOA)] were identified on the CCL 3. As shown in Table 1, six PFAS are in the EPA Proposed
Unregulated Contaminant Monitoring Rule (UCMR) 3, which requires public water systems to monitor
specified chemicals from 2013 through 2015.2 The UCMR is the primary source of occurrence and
exposure information used by the EPA to determine whether to regulate a contaminant.

1 U.S. Environmental Protection Agency (EPA). 2009. Long-Chain Perfluorinated Chemicals (PFCs) Action Plan.
December 30.

2 EPA. 2009. Drinking Water Contaminant Candidate List 3, Final. 74 FR 51850, October 8.

3 EPA. 2011. Revisions to the Unregulated Contaminant Monitoring Regulation (UCMR) 3 for Public Water Systems,
Proposed Rule. 76 FR 11713, March 3.
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Table 1 Perfluorinated Contaminants Included
in the Environmental Protection Agency
Unregulated Contaminant Monitoring Rule 3

Contaminant CAS Registry Number
Perfluorooctanesulfonic acid (PFOS) 1763-23-1
Perfluorooctanoic acid (PFOA) 335-67-1
Perfluorononanoic acid (PFNA) 375-95-1
Perfluorohexanesulfonic acid (PFHxS) 355-46-4
Perfluoroheptanoic acid (PFHpA) 375-85-9
Perfluorobutanesulfonic acid (PFBS) 375-73-5

Notes: CAS = chemical abstract service

Of the six PFASs on the UCMR EPA has developed public health advisories (PHAs) only for PFOS [0.2
micrograms per liter (ug/L)] and PFOA (0.4 pg/L) to protect against potential risk from exposure to these
chemicals through drinking water.* Table 2 summarizes the current federal regulatory advisory and
screening values.

Initially, regulatory activity was primarily driven by concern over potential contamination near PFAS
manufacturing facilities. However, this concern has expanded to include other types of sites, such as
firefighting training locations. Regulatory interest has focused on two PFAS: PFOS and PFOA, both of
which have been identified in historically used AFFF. Large quantities of AFFF have been released into
the environment as a result of fire training exercises, fire suppression activities, and tank/pipeline leaks
and releases. AFFF concentrate contains fluorocarbon surfactants to meet required performance
standards [Department of Defense (DoD) Military Specification MIL-F-24385F (SH), Amendment 1,
August 5, 1984]. The surfactants provide the AFFF with the low surface tension needed to enable film
formation on top of the fuel to help suffocate the fire. Historically, most AFFF contained both PFOS and
PFOA. Manufacturers now use a different process to produce fluorosurfactants for AFFF. However, the
current AFFF agents may still contain trace levels of perfluorocarboxylic acids, such as PFOA.

Table 2 Federal Regulatory Guidance Values for
Perfluorooctanesulfonic Acid and Perfluorooctanoic Acid in Drinking Water and Soil

United States Environmental Perfluorooctanesulfonic Perfluorooctanoic
Protection Agency Guidance Values acid (PFOS) Acid (PFOA)
Provisional Drinking Water Health
Advisory Values (EPA Office of 0.2 ng/L 0.4 ng/L
Water)

Residential Soil Screening Level
(EPA Region 4)° 6 mg/kg 16 mg/kg
png/L = microgram per liter EPA = Environmental Protection Agency

mg/kg = milligrams per kilogram
Footnotes: *http://www.epa.gov/regiond/water/documents/final pfc soil screening valuesll 20 09.pdf

From the early 1970s until 2002, DoD purchased and used AFFF containing PFOS and/or PFOA for
firefighting and firefighting training. Older training facilities were often unlined and not constructed to

% See EPA — Perfluorooctanoic Acid (PFOA) and Fluorinated Telomers.
http://www.epa.gov/opptintr/pfoa/pubs/pfoainfo.html#provisional. Accessed April 21, 2014.

4
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prevent infiltration of firefighting foams and combustion products into the environment. Per DoD
Instruction 4715.18, Emerging Contaminants (DoD, 2009)° and the Interim AF Guidance on Sampling
and Response Actions for Perfluorinated Compounds at Active and BRAC Installations (USAF, 2012)°, in
the absence of an applicable legal driver, the USAF may confirm a possible release of an emerging
contaminant such as PFAS, followed by delineation, if a reasonable basis exists to suspect a potential
release associated with USAF activities at an installation; an exposure pathway exists for the probable
contamination to threaten public health; and/or the likelihood for potential off-site migration.

5 Department of Defense (DoD). 2009. DoD Instruction Number 4715.18, Emerging Contaminants (ECs). Certified
current through June 11, 2016.

6 United States Air Force. 2012. Interim Air Force Guidance on Sampling and Response Actions for Perfluorinated
Compounds at Active and BRAC Installations. August 27.

5
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QAPP Worksheet #4, 7 & 8: Personnel Qualifications and Sign-off Sheet
(UFP-QAPP Manual Sections 2.3.2 — 2.3.4)
(EPA 2106-G-05 Section 2.2.1 and 2.2.7)
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Organization: Aerostar SES LLC (ASL)

Education/ Specialized Training/
Name Project Title/Role Experience Certifications Signature/Date*
Jim Madaj | Senior program manager — Plans and administers ASL's overall See resume Professional Geologist: Alabama,
environmental program. Develops and oversees execution of the | in Appendix Georgia, Kentucky, Mississippi,
strategic plan. Responsible for performance, cost/schedule A. Tennessee, and Texas.
control, estimating, quality, and safety management in OSHA 40-Hour HAZWOPER
accordance with the project work statement, contract and 8-Hour Refreshers
requirements, and applicable laws/regulations. Approves staff OSHA 8-HAZWOPER
assignments and oversees project managers on delivery orders. Supervisor
Responsible for monthly progress and cost reporting, as well as OSHA 10-Hour Construction
changing management in response to USACE needs. Safety and Health
USACE Construction Quality
Management for Contractors
Hazardous Materials Handling
First Aid/CPR/AED/BBP
Brian Odom | ASL project manager — Responsible for the overall execution of | See resume Professional Geologist license in
the project from initiation through completion. The ASL project | in Appendix North Carolina, Georgia,
manager will be accountable for all subcontract activities and A. Tennessee, Kentucky, and Florida
responsible for coordinating projects with USACE. OSHA 40-Hour HAZWOPER and
8-Hour Refreshers
OSHA HAZWOPER Supervisor
USACE Construction Quality
Management for Contractors
Design, Chemical Cleaning,
Disinfection, and Redevelopment
of Water Wells
CPR/First Aid/AED/BBP
Jeff ASL quality control manager — Responsible for ensuring the See resume Professional Engineer: Georgia,
Williams overall project quality, specifically the outgoing project plans in Appendix Kentucky, and Tennessee.
and reports, and ensuring each project deliverable meets quality | A. OSHA 40-HAZWOPER and 8-

standards. The QA/QC manager coordinates with the project

Hour Refreshers
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Name

Project Title/Role

Education/
Experience

Specialized Training/
Certifications

Signature/Date*

team to evaluate status, procedures, and nonconformance from a
quality program standpoint.

USACE Construction Quality
Management

OSHA 8-Hour HAZWOPER
Supervisor

OSHA 30-Hour Construction
Safety and Health

First Aid/CPR/AED/BBP

Jeff Carter

ASL Project Geologist — Reviews project plans, reports, and
SOPs. Has responsibility for approving drilling and sampling
methods. Reviews field data for consistency and accuracy.

See resume
in Appendix
A.

Professional Geologist:
Tennessee, and Indiana.
OSHA 40-Hour HAZWOPER
and 8-Hour Refreshers

OSHA 8-Hour HAZWOPER
Supervisor

OSHA 30 Hour Construction
Safety and Health

First Aid/CPR/BBP

Jenny Vance

ASL project chemist — Reviews all analytical data before it can
be released.

See resume
in Appendix
A.

12-module Supervisor/Manager
Training Program
Environmental Laws and
Regulations

Rich
Rathnow

ASL safety and health manager — Oversees all health and safety
aspects of projects that are reported to him.

See resume
in Appendix
A.

Certified Industrial Hygienist
Certified Safety Professional
OSHA 500 Construction
Outreach Trainer

OSHA 40-Hour HAZWOPER
and 8-Hour Refreshers
USACE Construction Quality
Management for Contractors
30-Hour Construction Safety
Confined Space Entry Supervisor
Hazard Communications
Hearing Conservation
Respirator Protection

First Aid/CPR/AED/BBP
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and installations on site. Responsible for all geologic field
documentation forms and boring and drilling logs and oversees
on- and off-site central document filing and storage of these
forms.

Professional Training
e USACE Construction Quality
Manager
e OSHA 40-Hour HAZWOPER
and 8-Hour Refresher
e OSHA 30-Hour General Industry
Safety and Health
e OSHA 8-Hour HAZWOPER
Supervisor
e Hazardous Materials—First
Responder Awareness/Operations
¢ Enhanced Nuclear Biological
Chemical Response Team
o First Aid/CPR/AED/BBP

Education/ Specialized Training/
Name Project Title/Role Experience Certifications Signature/Date*
Greg ASL field manager — Oversees all on-site geological and See resume Professional Certifications
Carlson construction activities, including supervising subcontracted in Appendix | e  Certified Hazardous Materials
drilling crews, subsurface investigations, and new construction A. Manager

& Notes: Signatures indicate personnel have read and agree to implement this QAPP as written.
ASL = Aerostar SES LLC
AED = automatic electronic defibrillator
BPP = blood borne pathogens
OSHA = Occupational Safety and Health Administration
QC = quality control

HAZWOPER = hazardous waste operations and emergency response
USACE = U.S. Army Corps of Engineers
CPR = cardio/pulmonary resuscitation
QA = quality assurance

UST = underground storage tank
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QAPP Worksheet #6: Communication Pathways
(UFP-QAPP Manual Section 2.4.2)

(EPA 2106-G-05 Section 2.2.4)

Rev 1, Date: 03/25/2016

Communication Procedure
Driver Organization Name Contact Information (timing, pathway, documentation, etc.)
Regulatory agency AFCEC, Brian Odom (478) 397-4906 Is the primary POC for regulatory interface in support of
interface USACE bodom@specproenv.com | the individual installation restoration program managers
(RPMs). Contact will be made by ASL project manager
only with the permission of the facility RPM and the RPM
will be present at all meetings with regulatory agencies. All
contacts with regulatory agencies will be documented and
the records retained detailing the correspondence.
Stop work because of | AFCEC, On-site personnel site-specific On-site personnel must notify the ASL SSHO, who in turn
safety issues USACE, ASL, notifies the ASL project manager (verbal, electronic), who
subcontractors in turn notifies USACE (verbal, electronic).
Stop work because of | AFCEC, On-site personnel site-specific On-site personnel will immediately notify the ASL SSHO,
injury to more than USACE, ASL, who in turn notifies the ASL project manager (verbal,
one worker or injury subcontractors electronic), who in turn immediately notifies USACE and
requiring treatment AFCEC (verbal, electronic). All notifications will done as
soon as reasonably practicable. The notification will be
followed by an investigation and written report of the
incident.
Stop work because of | AFCEC, On-site personnel site-specific On-site personnel must notify the ASL field manager, who
quality issues USACE, ASL, in turn notifies the ASL QC manager, who will contact the
subcontractors ASL project manager (verbal, electronic), who in turns
notifies USACE (verbal, electronic).
QAPP changes prior to | ASL Jeff Williams (865) 481-7837 ext. 2253 | Will notify the ASL project manager, who in turn notifies
fieldwork jwilliams@scf-llc.com AFCEC and USACE (verbal, electronic).
QAPP changes during | ASL Greg Carlson (865) 368-3112 Will notify the ASL project manager, who in turn notifies
project execution gearlson@scf-llc.com AFCEC and USACE.
Field CAs ASL Greg Carlson (912) 660-4782 Field CAs will be developed by the ASL project manager
gearlson@scf-llc.com and ASL QC manager within 24 hours and will be
communicated to the ASL field manager, who will
communicate CAs to the field team.
Sample receipt Maxxam Paul Henige (650) 576-7765 Will notify the ASL project chemist within 24 hours of

variances

sample receipt, who will then notify the ASL project
manager.
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Communication Procedure
Driver Organization Name Contact Information (timing, pathway, documentation, etc.)

Laboratory QC Maxxam Paul Henige (650) 576-7765 Will notify the ASL project chemist and ASL QC manager

variances within 24 hours of variance. If QC variances contradict the
minimum requirements of the DoD Quality Systems
Manual, then the ASL QC manager and ASL project
manager will contact the USACE (COR and technical lead)
to discuss and coordinate with the USACE project chemist
to obtain approval for the variances within seven days of
notice of variance.

Analytical Corrective | ASL Jenny Vance (865) 481-7837 ext. 2229 | The ASL project chemist will respond to issue from

Actionss (CAs)

jvance(@aerostar.net

laboratory with potential CA (verbal, written, or electronic)
within one week of notification. All analytical CAs must
receive approval from the USACE project chemist.

Data verification ASL Jenny Vance (865) 481-7837 ext. 2229 | The ASL project chemist will resolve any data verification
issues (incomplete jvance@aerostar.net issues with the contract laboratory within one week of issue
records) being identified.

Data validation issues, | ASL Jenny Vance (865) 481-7837 ext. 2229 | The ASL project chemist will resolve any data validation
noncompliance with jvance@aerostar.net issues with the contract laboratory within one week of issue
procedures being identified.

Data review CAs ASL Jenny Vance (865) 481-7837 ext. 2229 | The ASL project chemist will communicate necessary data

jvance(@aerostar.net

review CAs with the contract laboratory within one week of
CAs.

AFCEC = Air Force Civil Engineer Center
CA = corrective action

DoD = Department of Defense

QC = quality control

RPM = restoration program managers
USACE = U.S. Army Corps of Engineers

ASL = Aerostar SES LLC

COR = contracting officer’s representative
POC = point of contact

QAPP = quality assurance project plan
SSHO = site safety and health officer
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Final Quality Assurance Project Plan

Site Inspection of Aqueous Film Forming Foam Areas,
Multiple Sites, United States Air Force Installations
March 2016

QAPP Worksheet #9: Project Planning Session Summary
(UFP-QAPP Manual Section 2.5.1 and Figures 9-12)
(EPA 2106-G-05 Section 2.2.5)
Rev 1, Date: 03/25/2016

Notes and minutes from the site inspection planning meetings (SIPMs)/site visits for each facility will be
included in the site-specific QAPP addenda. Included below are the minutes from the project kickoff
meeting.

Date of meeting: January 14, 2016, 12:00 hours
Location: San Antonio, Texas

Purpose: Initial kickoff meeting for the project
Attendees:

Linda White, USACE Omaha District
Jennifer Grimm, USACE Omabha District
Molly Maxwell, USACE Omaha District
Cornell Long, AFCEC

Joy Lozano, Ageiss

Monique Nixon, AFCEC

Ron Porter, Noblis

Jim Madaj, ASL

Brian Odom, ASL

Jenny Vance, ASL

Minutes:
Introductions were made and Linda White opened the meeting.

Cornell Long provided background information with respect to the history of investigating Air Force
bases with AFFF releases.

Linda White requested that a table be put together listing the following information to be provided for
each installation: RPM, lead agency, regulators, general depth to water, and whether there is a drinking
water source at the site. ACTION: ASL with support from AFCEC and Ageiss

Cornell Long identified the following installations as being on the National Priority List (NPL): Ellsworth
AFB, Hill AFB, Wright Patterson AFB, AF Plant 85, AF Plant PJKS, and FE Warren AFB.

e Task 1: The Project Management Plan has been submitted and ASL is responding to comments.

e Task 2: The QAPP and program APP are available for review. ACTION: Brian Odom to resend
to USACE.

e Tasks 3-19: Installation specific QAPP addenda and safety plans will be developed. Regulators
have 30 days for review. If no comments are received within this time, consent to the document
will be implied. Linda White suggests sending reminders if no comments have been received
within 21 days.

SIPMs will be held in lieu of scoping sessions. QAPP worksheet #9 should be retitled to indicate this
change. The following is a general order of steps to be taken for each installation:
1. Pre-site visit introductory phone call. Include Linda White on meeting notice. She may
participate occasionally.
2. Site Visit — meet RPM, get site information, discuss process for dig permits, access, etc.

13
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Site Inspection of Aqueous Film Forming Foam Areas,
Multiple Sites, United States Air Force Installations
March 2016

Develop installation specific QAPP addenda and safety plan.

Send to AFCEC and USACE for review.

Address AFCEC and USACE comments and produce draft final documents.

Call RPM and set up SIPMs with regulatory agencies approximately one week before submittal

of draft final documents.

7. Have meeting with RPM and invited parties to inform them of the planned activities and what is
expected from all participants. This is not a meeting intended to decide scoping, but rather to
inform.

8. After the meeting (approximately one week), provide installation specific QAPP addenda to all

parties.

SRR ol el

Jennifer Grimm discussed the use of direct push technology sampling. Data resulting from groundwater
samples collected by direct push technology should be considered screening level data. It is expected that
each site should include a minimum of sampling at 3 permanent monitoring wells. A reasonable
knowledge of each well should be provided to ensure the appropriateness of inclusion in the sampling
effort. This information can include well design, screened interval, sampling depth, is dedicated Teflon
tubing in the well, etc. It is not necessary to have the well construction diagrams.

The criteria for establishing whether “no further action” or “further investigation may be warranted”
(expanded SI or RI) is required should be provided in the QAPP addenda. ACTION: This criteria will be
established by Monique Nixon, Cornell Long, and Ron Porter.

Surface soil is defined as 0 to 1 foot. Subsurface soil samples should be collected approximately 2 feet
above the groundwater interface. PFASs have not been detected in soil samples at most installations
during previous investigations, therefore, preference will be given to groundwater sample collection. At
least one sediment and surface water sample will be collected if an appropriate sample location can be
identified.

As preliminary assessments have become final, the number of sites to be investigated at each installation
have been determined to have increased by 21. The increased number of sites will be covered under
Option 1, which has been awarded. Approximately 13 more locations can be added before Option 1/2
funds would be exhausted.

Changes to sampling plans (e.g., step out sample collection) will be documented in letter work plans.

Biweekly calls will be held on Monday mornings (9 am Central, 10 am Eastern) beginning on February 1.
These will be scheduled for 1 hour and Brian Odom will provide the call agenda in the invitation (prefer
calendar invitations to emails).

When blank contamination (field blanks, equipment rinsates, lab method blanks) is reported by the lab,
detections in associated samples will be qualified with a B flag during data validation if the concentration
is less than 5 times the blank concentration.

Hunter Anderson will provide direction for naming new sites that are identified during sample planning.

Brian Odom demonstrated the SharePoint website that can be used to share documents, make
announcements, and schedule project events.

Additional Action Items:

Brian Odom — check with ASL information technology folks to see if we can implement Adobe Connect
instead of Go to Meeting.

Brian Odom — Put slideshow that was shown to RPMs on the SharePoint site.
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Brian Odom and Linda White: Will discuss invoicing protocols to streamline the process of invoice
approvals.

Brian Odom — provide contact info for the Eustis installation to Joy Lozano.

13
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QAPP Worksheet #10: Conceptual Site Model
(UFP-QAPP Manual Section 2.5.2)
(EPA 2106-G-05 Section 2.2.5)

Rev 1, Date: 03/25/2016
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Site Inspection of Aqueous Film Forming Foam Areas,
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The preliminary Conceptual Site Model (CSM) for each site will be developed and presented in the installation-specific QAPP addenda. The CSMs at a minimum will include the following information presented in table format.

Facility Profile

Physical Profile

Release Profile

Land Use and Exposure Profile

Ecological Profile

Installation Description:
« Years of operation
« Total area occupied by base (acres)
« Inspection area (acres)
« Description of historical activities on base
« Installation mission
Area History:
« Location(s) on base
« Activities conducted at the site
« Years of operation
« Frequency of operation

Area Site Characteristics:
« Total area (acres)
Topography:
« General topography across base
« Topography in vicinity of area
« Approximate elevation
Vegetation:
« General overview of vegetation at the area
« Stressed vegetation
Surface Water:
« Presence of streams, lakes, playas, oceans, etc.
« Drainage pathways
Soils:
« Primary soil makeup (sand, silt, clay, etc.)
Geology:
« Formation information and name
« Depth intervals
Hydrogeology:
« Aquifer formation name
« Depth to groundwater
« Saturated thickness
« Confined, unconfined, and/or perched aquifer
« Groundwater flow direction
« Hydraulic gradient, hydraulic conductivity, and
seepage velocity (if known)
Meteorology:
« Average annual precipitation
« Wet and dry seasons
« Average temperature/climate

Contaminants of Potential Concern:

« PFAS primary concern

« As determined from previous reports

« Note historical contaminants (chlorinated
solvents, fuels, etc.) associated with the
area

Media of Potential Concern:

« Soil, groundwater, surface water, and

sediment
Confirmed AFFF Releases:

« Per area training records

« Dates of AFFF release/use

« Quantities of AFFF used (if known)

Primary Releases from Area:

« Infiltration into groundwater
(unconsolidated material, fracture flow,
etc.)

« Direct discharge into stormwater sewer
collection system

« Direct discharge into drains, plumbing
infrastructure, and outfall locations

« Adsorption to soil matrix near source

Secondary Releases:
« Soil excavations and disposal
« Pump and treat systems discharges

Current Land Use:

« Area specific information
Future Land Use:

« Potential development
« Land use restrictions
Potential Receptors:

« Surface water bodies

« Municipal groundwater wells
« Private groundwater wells

e Humans

« Biota

Potential Ecological Receptors:

« High-quality rivers, streams, lakes,
etc.

« Inland and marine plant species, fish,
birds, insects, soil invertebrates, and
mammals that inhabit or migrate
through the site

« Associated threatened and endangered
species

Threatened and Endangered Species:

« Listed threatened and endangered

species

AFFF = aqueous film forming foam

M2027.0003

PFAS = perfluorinated alkyl substances
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QAPP Worksheet #11: Project/Data Quality Objectives
(UFP-QAPP Manual Section 2.6.1)
(EPA 2106-G-05 Section 2.2.6)
Rev 1, Date: 03/25/2016

DQOs were developed using EPA Guidance on Systematic Planning Using the Data Quality Objectives
Process EPA QA/G-4 (EPA, 2006).

Step 1: State the Problem

PFAS are a group of synthetic fluorinated compounds used to make everyday products more resistant to
heat, stains, grease, and water; they are also used as components in firefighting foams. These chemicals
were used by the military, including the USAF, where personnel used AFFF to extinguish fires. For this
project, the term PFAS refers to the specific compounds listed in EPA’s UCMR 3 and listed in Table 1 of
this QAPP (PFOS, PFOA, PFNA, PFHxS, PFHpA, and PFBS).

The chemical structures of PFAS make them very resistant to breakdown in the environment. Because of
their persistence, bioaccumulation potential, and toxicity, PFAS have a potential impact on human health
and the environment. Therefore, inspection activities are necessary to determine if PFAS have been
released and to confirm the presence of these compounds at identified sites at USAF installations.

The Air Force previously conducted preliminary assessments (PAs) at 18 of the 19 facilities to be
inspected during this project. The work at Peterson AFB will begin as a PA and will only move to the SI
work plan stage with the approval of USACE and AFCEC. The objective of the PAs were to identify
locations at the facilities where PFASs may have been released into the environment and to provide an
initial assessment of possible migration pathways and receptors of potential contamination. The PA
reports differentiated locations that posed little or no potential threat to human health and the environment
from locations that warranted further inspection.

Step 2: Identify the Goals of the Study
The objectives of this study are to
o Determine if a confirmed release of PFAS has occurred at sites selected for SI;
e Determine if PFAS are present in soil, groundwater, surface water, or sediment at the site in
concentrations exceeding the EPA PHAs the SSLs for soils, or a State standard;
e Identify potential receptor pathways with immediate impacts to human health; and
e Provide recommendations for follow-on investigations (only if detected concentrations of PFOS
or PFOA equal or exceed the EPA PHA concentrations for drinking water or soil, and/or a State
standard. For PFASs without a screening value, results will be discussed in terms of whether the
chemical was detected.).

In accordance with the Interim Air Force Guidance on Sampling and Response Actions for Perfluorinated
Compounds at Active and BRAC Installations (USAF, August 2012), a release will be confirmed if
concentrations exceeding the following are identified:
PFOS: 0.2 pg/L in groundwater and/or surface water
5.0 mg/kg in soil and/or sediment
PFOA: 0.4 ng/L in groundwater and/or surface water
12 mg/kg in soil and/or sediment
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Step 3: Identify Information Inputs
The following data and informational needs for the Sls are required to achieve the project goals:
e Collection of historical and site-specific information through document reviews, site inspection
planning visits, and conference calls after site visits;
e Soil boring advancement;
e Sampling of existing monitoring wells, or installation/sampling of groundwater monitoring
wells;
e Collection of soil, sediment, surface water, and groundwater samples; and
Laboratory analysis of soil, sediment, surface water, and groundwater samples for PFAS by high-
performance liquid chromatography tandem mass spectrometry (LC-MS/MS).

Step 4: Define the Boundaries of Data Collection

Review of historical documents (including PA reports), SIPMs, and conference calls after site visits will
be used to determine sampling locations. Sampling will be limited to facilities where use is documented
and targeted to areas where PFAS were used, stored, or handled.

Laboratory analysis for the samples collected will be conducted for the 18 compounds listed below and in
Worksheet #15. The selected PFASs are of interest because production of AFFF was not consistent
across time or manufacturers with various formulations being used at different times at the various
installations. The two fluorotelomer sulfonates are of interest because they may degrade to PFASs. Of
these analytes, only two (PFOS and PFOA) have federal regulatory criteria. The project laboratory is
providing low-level analyses which will achieve the detection limits listed in Worksheet #15. These
detection limits have been confirmed to be adequate for comparison to regulatory criteria for PFOS and
PFOA.

Perfluorooctanesulfonic acid (PFOS)

Perfluorohexanesulfonic acid (PFHxS)

Perfluorooctanoic acid (PFOA)

Perfluoroheptanoic acid (PFHpA)

Perfluorononanoic acid (PFNA)

Perfluorobutanesulfonic acid (PFBS)

Perfluorobutanoic acid (PFBA)

Perfluoropentanoic acid (PFPA)

Perfluorohexanoic acid (PFHxA)

Perfluorooctanesulfonamide (PFOSA)

Perfluorodecanoic acid (PFDA)

Perfluorodecanesulfonic acid (PFDS)

Perfluoroundecanoic acid (PFUnA)

Perfluorododecanoic acid (PFDoA)

Perfluorotridecanoic acid (PFTriA)

Perfluorotetradecanoic acid (PFTeA)

6:2 fluorotelomer sulfonate (6:2 FTS)

8:2 fluorotelomer sulfonate (8:2 FTS)

Step 5: Develop the Analytical Approach

Sampling of soil, sediment, surface water, and groundwater at potential source areas and along migration
pathways is necessary to determine if PFAS are present. LC-MS/MS will be used to analyze the samples.
If a release of PFAS is confirmed (see Step 2), the concentrations of those constituents will determine if
further actions are necessary. Worksheet #15 identifies the project action limits (PALs) and method
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reporting limits (RLs) for determining PFAS presence in soil, sediment, surface water, and groundwater
for PFOS and PFOA. The remaining PFAS do not have established PALs.

Step 6: Specify Performance or Acceptance Criteria
The following performance and acceptance criteria will be used during SI activities:

Daily standardized PFAS personal protective equipment (PPE)/equipment checklist [provided in
the PFAS protocol standard operating procedure (SOP)] will be completed by the ASL field
manager for each installation. The quality assurance (QA) manager will review and accept the
final checklist.

The field manager will verify that field procedures defined in the QAPP and installation-specific
work plan are properly followed daily during fieldwork. The QA manager or designee will verify
field procedures are being conducted appropriately through field audits. Any deviations will be
addressed and documented promptly.

The laboratories will adhere to analytical performance/acceptance criteria per method as detailed
in the Quality Systems Manual (QSM) V5.0 (DoD, July 2013) and defined on Worksheet #12.
The LC-MS/MS method will provide acceptable detection limits to confirm presence of PFAS at
concentrations defined in Step 5 and Worksheet #15.

EPA Stage 2B data verification will be conducted on 100 percent of the data by an experienced
chemist to assess the data usability. A data validation report will be included as an appendix to
the SI report. The data usability will then be evaluated by USACE and AFCEC for final
approval. Data completeness of 90 percent usable data is required.

The SI reports will be reviewed and accepted by USACE and AFCEC.

Step 7: Develop the Detailed Plan for Obtaining Data

Sampling plans may be revised based upon installation-specific research and site planning meetings.
The final detailed sampling approach will be included in Worksheets #13, #14/16, #17, #18, and #20
of the installation-specific QAPP addenda. Additional sites may be added, if necessary, as an
addendum to this plan.

11-3
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Matrix:
Analytical Group or Method:
Concentration Level:

QAPP Worksheet #12: Measurement Performance Criteria
Project Laboratory — Maxxam Analytics International Corporation
(UFP-QAPP Manual Section 2.6.2)

(EPA 2106-G-05 Section 2.2.6)

Rev 1, Date: 03/25/2016

Groundwater/Soil
PFAS by LC-MS/MS
Low

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement performance criteria

Overall precision

Field duplicates

RPD < 30% or difference between analytical results < LOQ

Analytical accuracy/bias
(laboratory)

Laboratory control samples

70-130% recovery, 30% RPD

Analytical precision/accuracy/bias
(matrix interference)

Matrix spike and matrix spike duplicates 70-130% recovery, 30% RPD

Overall accuracy/bias Equipment blanks No target analyte concentrations > 1/2 LOQ
(contamination)

Sensitivity LOQ verification sample (spiked at LOQ) Recovery within £50% of LOQ
Completeness See Worksheet #34 See Worksheet #34

<= less than or equal to
+ = plus/minus
RPD = relative percent difference

% = percent
LOQ = limit of quantitation
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QAPP Worksheet #13: Secondary Data Uses and Limitations

(UFP-QAPP Manual Section 2.7)

(EPA 2106-G-05 Chapter 3: QAPP Elements for Evaluating Existing Data)

Rev 1, Date: 03/25/2016

The following worksheet will be included in the installation-specific QAPP addenda and will identify data used in the generation of the

installation-specific QAPP addenda (previous environmental sampling reports, interviews with former fire chiefs, etc.).

Data type

Source

Data uses relative to current project

Factors affecting the reliability of data and
limitations on data use
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QAPP Worksheet #14/16: Project Tasks & Schedule
(UFP-QAPP Manual Section 2.8.2)

(EPA 2106-G-05 Section 2.2.4)
Rev 1, Date: 03/25/2016

Activity

Responsible party

Planned
completion date

Planned start
date*

Deliverable(s)

Deliverable
due date

Installation site inspection planning
visits

ASL

See schedule See schedule

Field notes (included in SI report)

See schedule

Develop QAPP addendum and
SSHP

ASL

See schedule See schedule

QAPP addendum and SSHP

Mobilization/demobilization

ASL and subcontractors

See schedule See schedule

Field notes (included in SI report)

See schedule

Soil boring advancement/
abandonment

ASL and subcontractors

See schedule See schedule

Field notes and boring logs (included in SI
report)

See schedule

Sample collection — surface soil

ASL

See schedule See schedule

Field notes (included in SI report)

See schedule

Sample collection — subsurface soil

ASL and subcontractors

See schedule See schedule

Field notes (included in SI report)

See schedule

Sample collection —sediment

ASL and subcontractors

See schedule See schedule

Field notes (included in SI report)

See schedule

Sample collection — surface water

ASL and subcontractors

See schedule See schedule

Field notes (included in SI report)

See schedule

Sample collection — groundwater
from existing monitoring wells

ASL

See schedule See schedule

Field notes, monitoring well diagram, and field
measurements (included in SI report)

See schedule

Temporary/permanent monitoring
well installation and sampling

ASL and subcontractors

See schedule See schedule

Field notes, monitoring well diagrams, and
field measurements (included in SI report)

See schedule

Investigation Derived Waste
(IDW) Disposal

ASL and subcontractors

See schedule See schedule

IDW will be disposed in accordance with the
requirement of the individual facility at the end
of the field investigation process

See schedule

Sample analyses Maxxam See schedule See schedule Report of analyses/data package (included in SI | See schedule
report)
Data validation ASL See schedule See schedule Validation summary (included in SI Report) See schedule
ERPIMS data submittal ASL See schedule 90 days after Successful submittal of ERPIMS data for each | 90 days after
sampling installation and receipt of AFCEC ERPIMS sampling
completed data loading notification completed
SI report ASL See schedule See schedule SI report See schedule

*The project schedule is provided as Appendix B.
**Note: Maxxam will submit complete analytical data packages within 30 days of receiving samples
AFCEC = Air Force Civil Engineer Center

ERPIMS = Environmental Resources Program Information Management System
QAPP = quality assurance project plan

SSHP = site-specific safety and health plan

ASL = Aerostar SES LLC

SI = site inspection

IDW = investigation derived waste
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PFAS Release Determination and Site Inspection

To meet the project goals defined in Worksheet #11, SIs will be initiated at 19 installations as identified
in Table 3. The SI will include site reconnaissance to determine the scope of sampling activities at the
installations as well as the collection of soil, sediment, surface water, and groundwater samples to confirm
if a release of PFAS has occurred. The specific procedures for implementing SIs will be documented in
19 installation-specific work plans. The approach to conducting SIs will include the activities identified
in Worksheet #14/16 and described below. Fieldwork will be conducted in accordance with the SOPs
provided in Appendix C.

Table 3 Air Force Facilities with Identified Perfluorinated Alkyl Substance Sites

Facility, Location Facility, Location
AFP 85, Ohio (1 area) McConnell AFB, Kansas (10 areas)
AFP Peter J. Kiewits and Sons, Minot AFB, North Dakota (11 areas)
Colorado (1 area)
Alpena Combat Readiness Training Offutt AFB, Nebraska (13 areas)
Center ANGB, Michigan (5 areas)
Buckley AFB, Colorado (5 areas) *Peterson AFB, Colorado (TBD)
Ellsworth AFB, South Dakota (12 areas) Scott AFB, Illinois (6 areas)
FE Warren AFB, Wyoming (2 areas) Utah/Salt Lake ANGB, Utah (3 areas)
Grand Forks AFB, North Dakota (10 Volk Field ANGB, Wisconsin (6 arcas)
areas)
Grissom ARB, Indiana (5 areas) Whiteman AFB, Missouri (4 areas)
Hill AFB, Utah (18 areas) Wright-Patterson AFB, Ohio (28 areas)
Malmstrom AFB, Montana (4 areas)

*Peterson AFB will begin with a PA because no previous investigations have been conducted to identify sites.
AFB = Air Force Base AFP = Air Force Plant
ANGB = Air National Guard Base ARB = Air Reserve Base

Reconnaissance Site Visits
Site surveys will be conducted at each installation to develop the sampling plan for environmental
sampling activities for each of the 19 installations. The site surveys will be conducted to

o Verify site locations from the PA reports,

o Select proposed locations for sampling at each identified site on the facility, and

e Coordinate site access at each of the 19 installations.

The information to be collected during the site surveys includes, but is not limited to,
e Current site conditions;
e Access routes;
e Monitoring well inventory documenting condition;
e Conditions affecting the inspection approach (utilities, structures, etc.);
e Equipment and personnel requirements for inspection;
e Escort requirements;
e Dig permit process;
e Traffic considerations (including both vehicular and aircraft traffic);
e  Well construction requirements; and
e Site restoration requirements.
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Note: Sufficient time must be allotted for coordinating permits and approval where required. Federal
Aviation Administration and other airfield or restricted area access permits may require weeks or months
to obtain.

Mobilization/Demobilization
Prior to site mobilization, ASL will coordinate with the POC for each installation to obtain utility
clearances and dig permits.

o Site-Specific Regulations — Fieldwork will be on a variety of installation types, including active
airfields. All personnel must become familiar with and comply with site-specific regulations. All
required badges, passes, and vehicle permits will be acquired with proper authority.

e Site Access — ASL will coordinate with installation POCs to ensure that access onto sites will not
be restricted during the proposed work schedule.

e Utility Clearances and Dig Permits — Prior to the commencement of drilling activities,
embedded service lines shall be located and protected. Drilling operations will not begin until all
underground hazards have been located. Utility maps will be requested detailing utilities and
other infrastructure at each site to assist with utility location.

After these activities are complete and proper coordination has been made with AFCEC, USACE, and the
POCs, ASL will mobilize to the site(s). Demobilization will occur after all site activities are completed
and the sites have been restored to their original condition.

Environmental Sampling
To confirm releases of PFAS, soil, sediment (where applicable), surface water (where applicable), and
groundwater will be sampled at the preselected sites at each of the 19 installations. The goal of site-
specific sampling is to determine the presence or absence of PFAS within media of concern. Inspection
requirements at each installation will vary based upon site layout and access, in-place remedies, and other
unforeseen factors that will be identified during site inspection planning activities and detailed within
installation-specific work plans. SOPs (Appendix C) applicable to each installation/site should be
reviewed prior to implementation of field activities and consist of
e ASL SOP-001 - “Logbooks,”
ASL SOP-002 — “Groundwater Sampling,”
ASL SOP-003 — “Pump Operation,”
ASL SOP-004 — “Surface Water Sampling,”
ASL SOP-005 — “Water Level and Well Depth Measurements,”
ASL SOP- 006 — “Field Measurement of Dissolved Oxygen,”
ASL SOP- 007 — “Field Measurement of pH,”
ASL SOP-008 — “Field Measurement of Oxidation Reduction Potential (ORP),”
ASL SOP-009 — “Field Measurement of Specific Conductance,”
ASL SOP-010 — “Field Measurement of Temperature,”
ASL SOP-011 — “Field Measurement of Turbidity,”
ASL SOP-012 — “Sediment Sampling,”
ASL SOP-013 — “Soil Sampling,”
ASL SOP-015 — “Field Equipment Cleaning and Decontamination,”
ASL SOP-016 — “Shipping Samples,”
ASL SOP-017 — “Sample and Evidence Management,”
ASL SOP-018 — “Field Sampling Quality Control,”
ASL SOP-019 — “Monitoring Well Installation/Abandonment,”
ASL SOP-020 — “Management of Investigation Derived Waste (IDW),”
ASL SOP-026 — “Global Positioning Systems (GPS),”
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e ASL SOP-028 - “Field Sampling Protocols to Avoid Cross-Contamination at Perfluorinated
Compounds (PFCs) Sites,” and

e ASL SOP-029 - “Providing Contaminant-Free Source Water at Perfluorinated Compounds

(PFCs) Sites.”

Investigative sampling will be conducted at approximately 144 sites at the 19 installation locations. Table
4 details the installations and includes a count of associated release sites. The number of sites at each
installation may be changed as information is gathered from the PA reports and initial site visits. AFCEC
and USACE approval of the sites will be required. A total of 1,745 samples will be collected. These
samples will be used across all 19 Air Force installations where most beneficial. Sample media may
include soil, groundwater (from existing monitoring wells, existing Air Force or residential wells, or

newly installed monitoring wells), surface water, or sediment.

Table 4 Preliminary Perfluorinated Alkyl Substances Release Determination Sampling Summary

Soil Surface
Identified Borings *Soil Sediment | Water | *Groundwater
Installation Sites (3 per site) | Samples | Samples | Samples Samples
AFP 85, Ohio 1 3 6 1 1 3
AFP PJKS, Colorado 1 3 6 1 1 3
ﬁmeeng, ﬁgﬁiztalseadmess Training Center 5 15 30 5 5 15
Buckley AFB, Colorado 5 15 30 5 5 15
Ellsworth AFB, South Dakota 12 36 72 12 12 36
FE Warren AFB, Wyoming 2 6 12 2 2 6
Grand Forks AFB, North Dakota 10 30 60 10 10 30
Grissom ARB, Indiana 5 15 30 5 5 15
Hill AFB, Utah 18 54 108 18 18 54
Malmstrom AFB, Montana 4 12 24 4 4 12
McConnell AFB, Kansas 10 30 60 10 10 30
Minot AFB, North Dakota 11 33 66 11 11 33
Offutt AFB, Nebraska 13 39 78 13 13 39
Peterson AFB, Colorado TBD TBD TBD TBD TBD TBD
Scott AFB, Illinois 6 18 36 6 6 18
Utah/Salt Lake ANGB, Utah 3 9 18 3 3 9
Volk Field ANGB, Wisconsin 6 18 36 6 6 18
Whiteman AFB, Missouri 4 12 24 4 4 12
Wright-Patterson AFB, Ohio 28 84 168 28 28 84
Subtotals 144 432 864 144 144 432
* QA/QC Samples 87 15 15 44
TOTALS 951 159 159 476

*Assume 6 soil samples, 3 groundwater samples, 1 surface water, 1 sediment sample per site, and an additional 1 for every 10 samples

analyzed as QA/QC samples.

Note: This table is preliminary and the actual number of samples from each media for each area will be presented in the installation-

specific QAPP addendum(s).
AFB = Air Force Base
PJKS = Peter J. Kiewit and Sons

M2027.0003

AFP = Air Force plant
QA = quality assurance
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For planning purposes, it is assumed that all sites identified at each facility will be investigated. At each
identified site, up to 11 samples will be collected and analyzed for PFAS, and one sample will be
collected and analyzed for geotechnical parameters as follows:

e Up to one surface water and one sediment sample (if applicable to the site);

e Up to three surface soil and up to three subsurface samples from each site by advancing up to
three soil borings using an appropriate drilling method(s);

e A representative composite sample will be collected for each site where borings are installed to
represent the entire area evaluated for each depth sampled. The composite sample will be
submitted to the laboratory for geotechnical analyses of soil physiochemical properties, including
at a minimum soil pH, particle size analysis, and total organic carbon content. The analyses to be
performed and the laboratory that will perform the analyses will be specified in the installation
specific QAPP; and

e Up to one groundwater sample each from up to three existing groundwater monitoring wells at
the site, or collection and analyses of at least one groundwater sample each from up to three
newly installed groundwater monitoring wells (up to three total samples).

PFAS Sampling Considerations

Given the low detection limits associated with PFAS analysis and the many potential sources of trace
levels of PFAS, field personnel are advised to be cautious and strictly follow protocols to help mitigate
the potential for false detections of PFAS. A list of prohibited and acceptable clothing/equipment for
sampling at PFAS sites is in Table 5. Specific details and procedures related to sampling for analysis of
PFAS can be found in ASL SOP-028 (Appendix C). In addition, an SOP to provide contaminant-free
source has been included as ASL SOP-029.

Soil Boring Advancement/Abandonment and Soil Sample Collection

To determine if PFAS have been released in the inspection areas, borings will be advanced to the depth of
the water saturated/unsaturated soil interface to collect soil samples. Soil boring locations will be selected
based upon site assessments and site reconnaissance and will be biased toward potential source(s) areas,
known spill locations, and downgradient migration pathways. Proposed soil boring locations will be
presented in site-specific QAPP addenda.

A geologist or geotechnical engineer, qualified in accordance with the USACE Geology Supplement to
the Scope of Services, will be on site and responsible for all logging and sampling during all soil/rock
sampling activities. Soil cores will be collected continuously, visually screened for evidence of impacts
(discoloring or staining), and logged by a qualified professional in accordance with the Unified Soil
Classification System. Surface soil samples will be collected within 3 inches of the ground surface. The
subsurface soil samples will be collected from the depth where contamination is deemed most likely
based on operational history, chemical transport, and subsurface characteristics, or just above the
saturated/unsaturated soil interface. Samples selected for laboratory analysis will be analyzed (at a
minimum) for the suite of 18 PFAS detailed in Worksheet #11.

Soil samples will be collected in accordance with ASL SOP-13, “Soil Sampling” (Appendix C). All
borings will be backfilled with a bentonite-cement grout or a high-solids bentonite grout. Grout backfill
will be placed through a side discharge tremie pipe from the bottom of the hole to surface. Borings for
collecting soil samples will be backfilled immediately after the sampling is completed unless saturated
conditions have been encountered. In borings encountering saturated conditions, the boring will be left
open overnight and the ground-water level measured in the hole before backfilling. Borings left open
overnight will be covered to lessen the potential for injury to personnel and to minimize the potential for
any surface drainage entering the boring. Soil sample collection will be recorded in the field log and on
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recorded on USACE drilling log forms (Appendix

D). A summary of proposed soil samples will be provided in the installation-specific work plan addenda.

Table 5 Summary of Prohibited and Acceptable Items
for Sampling of Perfluorinated Alkyl Substances

Prohibited Items

| Acceptable Items

Field Equipment

Teflon® containing materials

High density polyethylene (HDPE) materials

Low density polyethylene (LDPE) materials

Acetate liners

Silicon tubing

Waterproof field books

Loose paper (non-waterproof)

Plastic clipboards, binders, or spiral hard cover notebooks

Aluminum field clipboards or with Masonite

Sharpies®, pens

Post-It Notes

Chemical (blue) ice packs

Regular ice

Field Clothing and Personal

Protective Equipment (PPE)

New cotton clothing or synthetic water resistant,
waterproof, or stain-treated clothing, clothing containing
Gore-Tex™

Well-laundered clothing, defined as clothing that has been
washed 6 or more times after purchase, made of natural
fibers (preferable cotton)

Clothing laundered using fabric softener

Boots containing Gore-Tex™

Boots made with polyurethane and polyvinyl
chloride (PVC)

Tyvek®

Cotton Clothing

No cosmetics, moisturizers, hand cream, or other related
products as part of personal cleaning/showering routine on
the morning of sampling

Sunscreens - Alba Organics Natural Sunscreen, Yes To
Cucumbers, Aubrey Organics, Jason Natural Sun Block,
Kiss My Face, Baby sunscreens that are “free” or
“natural”

Insect Repellents - Jason Natural Quit Bugging Me,
Repel Lemon Eucalyptus Insect repellant, Herbal Armor,
California Baby Natural Bug Spray, BabyGanics
Sunscreen and insect repellent - Avon Skin So Soft Bug
Guard Plus — SPF 30 Lotion

Sample Containers

LDPE or glass containers

HDPE or polypropylene

Teflon®-lined caps

Unlined polypropylene caps

Rain Events

Waterproof or resistant rain gear

Gazebo tent that is only touched or moved prior to and
following sampling activities

Equipment Decontamination

Decon 90

Alconox® and/or Liquinox®

Water from an on-site well

Potable water from municipal drinking water supply

Food Considerations

All food and drink, with exceptions noted on the right

Bottled water and hydration drinks (Gatorade® and
Powerade®) to be brought and consumed only in the
staging area

HDPE = high density polyethylene
PPE = personal protective equipment
SPF = sun protection factor

LDPE = low density polyethylene
PVC = polyvinyl chloride
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Monitoring Well Sampling

Existing monitoring wells at each installation will be used wherever applicable to collect groundwater
samples for the sites. Groundwater monitoring wells will be installed as needed at locations determined
based upon site reconnaissance, review of installation-specific data, and/or reports showing groundwater
flow. The monitoring wells will be installed by state licensed drilling contractors in accordance with
state-specific requirements and ASL SOP-19, “Monitoring Well Installation” (Appendix C). Proposed
monitoring well locations and drilling methods will be detailed in the installation-specific QAPP addenda.
Each newly installed monitoring well will be developed to ensure proper flow through the well screen and
to remove drilling and well installation artifacts (such as sediment disturbed during drilling and water
used in well material installation). The well development procedure is described in ASL SOP 019
(Appendix C).

Monitoring wells will be constructed with 2-inch, inside diameter PVC casing. The PVC will be flush-
threaded and have a threaded bottom cap installed. Well screens will be 2-inch inside diameter factory-
cut 0.01-inch slotted pipe (slot size may need to be adjusted based on individual site lithology and
installation method). Actual screen lengths, screen types, and total well depths will be specified in the
installation-specific work plan addenda and adjusted as necessary in the field based on site-specific
conditions. Surface completions of the well heads for each new monitoring well will be determined on a
site-specific basis in coordination with the individual facility RPM. Surface completions will either be
flush mount or stick-up and constructed in accordance with the USACE Geology Supplement to the
Scope of Services. Specific surface completion details will be included in the installation-specific QAPP
addenda. Boring logs and monitoring well completion diagrams will be generated for each well on forms
provided in Appendix D.

Prior to initiating groundwater sampling activities, static water levels will be collected from existing and
newly installed monitoring wells at each site to evaluate the direction of groundwater flow. Water level

measurements will be recorded to the nearest 0.01 foot from the top of casing in monitoring wells using

an electronic water level indicator. Wells in which water levels are measured will be documented in the
installation-specific QAPP addenda.

Groundwater samples will be collected from existing monitoring wells and newly installed wells to
determine the presence or absence of PFAS within groundwater at each site. Permanent monitoring wells
will be purged and sampled using low flow purging and sampling techniques in accordance with ASL
SOP-002, “Groundwater Sampling” (Appendix C). During the purging process, water quality parameters
(pH, specific conductance, temperature, ORP, and turbidity) will be measured using a water quality meter
or combination of meters. Well purging will be considered complete when stabilization of water quality
parameters is achieved, as indicated in ASL SOP-002. After achieving stabilization, the appropriate
sample containers will be filled using direct fill sampling techniques. Groundwater samples will be
analyzed, at a minimum for the 18 PFAS parameters detailed in Worksheet #11. Purge records, water
quality parameters, and sampling details will be recorded on groundwater sample forms (Appendix D).
Proposed groundwater sample locations and specific sampling equipment to be used will be presented in
the installation-specific QAPP addenda.

Sediment Sampling

Sediment samples will be collected, as applicable, to determine the presence or absence of PFAS within
surface water bodies. A sample will be considered a sediment sample if it is collected within a surface
water body or drainage feature; otherwise, it will be considered a soil sample. Sediment samples will be
collected in accordance with ASL SOP-012 “Sediment Sampling” (Appendix C) and will be analyzed, at
a minimum, for the 18 PFAS identified in Worksheet #11. Sample collection will be recorded in the field
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log and on sample collection forms (Appendix D). Proposed sediment sample locations and specific
equipment for sample collection will be presented in the installation-specific QAPP addenda.

Surface Water Sampling

Surface water samples will be collected, as applicable, to determine the presence or absence of PFAS
within surface water bodies. Surface water samples may be collected from any flowing or free-standing
water present at the site. Surface water will be analyzed, at a minimum, for the 18 PFAS identified in
Worksheet #11. Surface water samples will be collected in accordance with ASL SOP-004 “Surface
Water Sampling” (Appendix C). Sample collection will be recorded in the field log and on sample
collection forms (Appendix D). Proposed surface water sample locations and specific equipment to be
used during sample collection will be in the installation-specific QAPP addenda.

Surveying

All sampling locations will be staked to facilitate subsequent surveying. Land surveying will be
conducted at each facility as soon as reasonably practicable following completion of sampling activities.
A surveyor licensed in the State for each individual installation will establish horizontal coordinates for
each sampling point. Horizontal coordinates will be determined to the nearest one foot and referenced to
the local State Plane Coordinate System (where available). If a State Plane Coordinate System is not
available for the area, the horizontal coordinates will be provide as latitude/longitude in decimal degree
units. A ground elevation to the closest 0.1 foot and an elevation for the top of the well riser to the closest
0.01 foot will be obtained at each newly installed well and at each existing well where coordinates and
elevations are not available from the facility or from the ERPIMS database. Elevations will be referenced
to mean sea level, specifically to the North American Vertical Datum (NAVD) of 1988, or the National
Geodetic Vertical Datum (NGVD) of 1929. In general, ASL will reference to the datum found in the
ERPIMS database (where available), or as preferred by the facility. The actual datum used will be
identified in the SI report for each facility. The measurement point on the monitoring well casing will be
marked for future reference.

Investigation-Derived Waste Management

Investigation-derived waste (IDW) will consist of soil cuttings from soil boring advancement, purge and
decontamination water, disposable PPE, and other household type trash. All IDW will be managed in
accordance with ASL SOP-020 “Investigation Derived Waste Management,” as modified in accordance
with installation and/or local regulatory requirements. It is anticipated that PPE and other trash will be
placed in plastic bags and placed into sanitary trash containers and disposed at a sanitary landfill. It is
assumed that soil and water IDW will be containerized in Department of Transportation-approved 55-
gallon drums pending characterization. Based upon characterization results, IDW will be transported off
site and disposed at the appropriate facility. Waste characterization analyses will be based upon specific
state and disposal facility requirements and will be in the installation-specific QAPP addenda.

Field Documentation

A field logbook will be maintained for documentation of pertinent field activities from each activity
conducted during the inspection (sampling and surveying) in accordance with ASL SOP-001 “Logbooks.”
Field sheets and other forms used to document pertinent information associated with the field activities
are presented in Appendix D. In addition, digital photographs will be recorded to document significant
observations during activities. Photographs will only be taken in accordance with the restrictions and
permitting requirements of each installation. Field documentation—including field notes, photographs,
and other forms (sampling forms, etc.)—will be included in the SI reports for each facility.
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Health and Safety
Fieldwork conducted during the SI will be conducted in accordance with the general APP (presented
under separate cover) and the installation-specific SSHPs that will be developed.

Data Management

The purpose of data management is to ensure that all necessary data are accurate and readily accessible to
meet the analytical and reporting objectives of the project. The PFAS analytical results will be provided
by the laboratory in the ERPIMS lab submittal electronic data deliverable (EDD) format. Laboratory
EDDs will be loaded to the ERPTools X software, where it will be checked and supplemented with data
validation qualifiers and field-derived data. Final ERPIMS submittal for PFAS results will be complete
after all data in ERPTools X have completed table, group, and submittal checks and final review by the
AFCEC ERPIMS staff.
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QAPP Worksheet #15a: Action Limits and Laboratory-Specific Detection/Quantitation Limits
Laboratory — Maxxam Analytics International Corporation
(UFP-QAPP Manual Section 2.6.2.3 and Figure 15) (EPA 2106-G-05 Section 2.2.6)
Rev 1, Date: 03/25/2016

Matrix: Aqueous
Analytical Method: PFAS by LC-MS/MS, EPA 537 (modified)
Concentration Level: Low

Analytical Method! Achievable Laboratory Limits?
PAL MDLs Method QLs LODs LOQs
Analyte Acronym CAS Number | (ug/L) (ug /L) (g /L) (g /L) (ug /L)
Perfluorobutanoic acid PFBA 375-22-4 N/A 0.0066 0.02 0.014 0.02
Perfluoropentanoic acid PFPA 2706-90-3 N/A 0.0036 0.02 0.010 0.02
Perfluorohexanoic acid PFHxA 307-24-4 N/A 0.0046 0.02 0.010 0.02
Perfluoroheptanoic acid PFHpA 375-85-9 N/A 0.0047 0.02 0.010 0.02
Perfluorooctanoic acid PFOA 335-67-1 0.4 0.0053 0.02 0.014 0.02
Perfluorononanoic acid PFNA 375-95-1 N/A 0.0046 0.02 0.010 0.02
Perfluorodecanoic acid PFDA 335-76-2 N/A 0.0066 0.02 0.014 0.02
Perfluoroundecanoic acid PFUnA 2058-94-8 N/A 0.0037 0.02 0.010 0.02
Perfluorododecanoic acid PFDoA 307-55-1 N/A 0.0057 0.02 0.014 0.02
Perfluorotridecanoic acid PFTriA 72629-94-8 N/A 0.0034 0.02 0.010 0.02
Perfluorotetradecanoic acid PFTeA 376-06-7 N/A 0.0052 0.02 0.014 0.02
Perfluorobutane sulfonate PFBS 375-73-5 N/A 0.0019 0.02 0.007 0.02
Perfluorohexane sulfonate PFHxS 355-46-4 N/A 0.0040 0.02 0.010 0.02
Perfluorooctane sulfonate PFOS 1763-23-1 0.2 0.0033 0.02 0.010 0.02
Perfluorodecane sulfonate PFDS 335-77-3 N/A 0.0043 0.02 0.010 0.02
Perfluorooctanesulfonamide PFOSA 754-91-6 N/A 0.0058 0.02 0.014 0.02
6:2 Fluorotelomer sulfonate 6:2-FTS 27619-97-2 N/A 0.0065 0.02 0.14 0.02
8:2 Fluorotelomer sulfonate 8:2-FTS 39108-34-4 N/A 0.0055 0.02 0.014 0.02

! Analytical MDLs and QLs are those documented in validated methods.

2Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Laboratory Generated Limits are subject
to change, the laboratory will use the most current limits at the time of analysis.

png/L = micrograms per liter CAS = chemical abstract service LOD = limit of detection LOQ = limit of quantitation MDL = method detection limit
N/A = not applicable PAL = project action limit QL = quantitation limit
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QAPP Worksheet #15b: Action Limits and Laboratory-Specific Detection/Quantitation Limits

Laboratory — Maxxam Analytics International Corporation
(UFP-QAPP Manual Section 2.6.2.3 and Figure 15) (EPA 2106-G-05 Section 2.2.6)
Rev 1, Date: 03/25/2016

Matrix: Soil, Sediment

Analytical Method: PFAS by LC-MS/MS
Concentration Level (if applicable): Low to High

Analytical Method! Achievable Laboratory Limits?
PAL MDLs Method QLs LODs LOQs
Analyte Acronym CAS Number (ng/kg) (na/kg) (na/kg) (na/kg) (na/kg)
Perfluorobutanoic acid PFBA 375-22-4 N/A 0.011 1.0 0.4 1.0
Perfluoropentanoic acid PFPA 2706-90-3 N/A 0.13 1.0 0.4 1.0
Perfluorohexanoic acid PFHxA 307-24-4 N/A 0.11 1.0 0.4 1.0
Perfluoroheptanoic acid PFHpA 375-85-9 N/A 0.14 1.0 0.4 1.0
Perfluorooctanoic acid PFOA 335-67-1 16,000 0.060 1.0 0.2 1.0
Perfluorononanoic acid PFNA 375-95-1 N/A 0.084 1.0 0.2 1.0
Perfluorodecanoic acid PFDA 335-76-2 N/A 0.14 1.0 0.4 1.0
Perfluoroundecanoic acid PFUnA 2058-94-8 N/A 0.13 1.0 0.4 1.0
Perfluorododecanoic acid PFDoA 307-55-1 N/A 0.13 1.0 0.4 1.0
Perfluorotridecanoic acid PFTriA 72629-94-8 N/A 0.20 1.0 0.4 1.0
Perfluorotetradecanoic acid PFTeA 376-06-7 N/A 0.18 1.0 0.4 1.0
Perfluorobutanesulfonate PFBS 375-73-5 N/A 0.17 1.0 0.4 1.0
Perfluorohexanesulfonate PFHxS 355-46-4 N/A 0.13 1.0 0.4 1.0
Perfluorooctanesulfonate PFOS 1763-23-1 6,000 0.12 1.0 0.4 1.0
Perfluorodecanesulfonate PFDS 335-77-3 N/A 0.17 1.0 0.4 1.0
Perfluorooctanesulfonamide PFOSA 754-91-6 N/A 0.12 1.0 0.4 1.0
6:2 Fluorotelomersulfonate 6:2-FTS 27619-97-2 N/A 0.16 1.0 0.4 1.0
8:2 Fluorotelomersulfonate 8:2-FTS 39108-34-4 N/A 0.18 1.0 0.4 1.0

! Analytical MDLs and QLs are those documented in validated methods.
2Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Laboratory Generated Limits are subject
to change, the laboratory will use the most current limits at the time of analysis.

ng/kg = micrograms per kilogram
N/A = not applicable

CAS = chemical abstract system
PAL = project action limit

LOD = limit of detection
QL = quantitation limit

LOQ = limit of quantitation

MDL = method detection limit
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QAPP Worksheet #17: Sampling Design and Rationale
(UFP-QAPP Manual Section 3.1.1)
(EPA 2106-G-05 Section 2.3.1)
Rev 1, Date: 03/25/2016

Sampling activities will be conducted at approximately 144 sites identified as potential PFAS release sites
in the PA reports for 19 installations. Soil, groundwater, and surface water/sediment (as applicable)
samples will be collected from each area to determine if a release of PFAS has occurred. In accordance
with Step 4 (Define the Boundaries of Data Collection) of the DQOs established in Worksheet #11,
sample locations will target areas with the potential for the highest concentrations of the following 18
PFAS:

Chemical Name CAS Number

e Perfluorooctanesulfonic acid (PFOS) 1763-23-1
e Perfluorohexanesulfonic acid (PFHxS) 355-46-4

e Perfluorooctanoic acid (PFOA) 335-67-1

e Perfluoroheptanoic acid (PFHpA) 375-85-9

e Perfluorononanoic acid (PFNA) 375-95-1

e Perfluorobutanesulfonic acid (PFBS) 375-73-5

e Perfluorobutanoic acid (PFBA) 375-22-4

e Perfluoropentanoic acid (PFPA) 2706-90-3
e Perfluorohexanoic acid (PFHxA) 307-24-4

e Perfluorooctanesulfonamide (PFOSA) 754-91-6

e Perfluorodecanoic acid (PFDA) 335-76-2

o Perfluorodecanesulfonic acid (PFDS) 335-77-3

e Perfluoroundecanoic acid (PFUnA) 2058-94-8
e Perfluorododecanoic acid (PFDoA) 307-55-1

e Perfluorotridecanoic acid (PFTriA) 72629-94-8
e Perfluorotetradecanoic acid (PFTeA) 376-06-7

e  6:2 fluorotelomer sulfonate (6:2 FTS) 27619-97-2
o 8:2 fluorotelomer sulfonate (8:2 FTS) 39108-34-4

CAS = Chemical Abstract Service

Sample locations may include, but are not limited to,

Groundwater from the center of the suspected release area and downgradient,
Surface and subsurface soil from the center of the suspected release area, and
Surface water and/or sediment from drainage and surface water features downgradient of the

suspected release areas.

Information inputs from the preliminary CSM (Worksheet #10) of the installation-specific QAPP addenda
will be the basis for sample design at each suspected release area. Details of installation-specific
sampling design and rationale will be presented in the installation-specific QAPP addenda.

M2027.0003
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QAPP Worksheet #18: Sampling Locations and Methods
(UFP-QAPP Manual Section 3.1.1 and 3.1.2)
(EPA 2106-G-05 Section 2.3.1 and 2.3.2)
Rev 1, Date: 03/25/2016

Sampling locations and methods will be presented in the installation-specific QAPP addenda. As discussed on Worksheet #14/16, sample
methodologies will strictly follow the protocols ASL SOPs (Appendix C) to help mitigate the potential for false detections of PFAS. A list of
prohibited and acceptable clothing/equipment for sampling at PFAS sites is in Table 5 on Worksheet #14/16.
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QAPP Worksheet #19 & 30: Sample Containers, Preservation, and Hold Times
Laboratory — Maxxam Analytics Corporation
(UFP-QAPP Manual Section 3.1.2.2)
(EPA 2106-G-05 Section 2.3.2)

Rev 1, Date: 03/25/2016

Laboratory for PFAS Analysis: Maxxam Analytics International Corporation
Sample Delivery Method: EDDs (analytical data packages, electronic data)

Analyte/ Accreditation Container(s) Analytical Data
Analyte Method/ Expiration (number, size & Preparation Holding Package
Group Matrix SOP Date type per sample) Preservation | Holding Time Time Turnaround
PFAS Water EPA 537 (modified)/ | 5/31/2017 (1) 250 mL HDPE <6°C 28 days to 45 days for | 10 business
CAM SOP-00894 bottle with an extract analysis days
unlined cap
PFAS Soil CAM SOP-00894 5/31/2017 (1) 250 mL HDPE <6°C 28 days to 45 days for | 10 business
wide mouth bottle extract analysis days
with an unlined lid
<=less than °C = Celsius EPA = United States Environmental Protection Agency

HDPE = high density polyethylene

SOP = standard operating procedure

mL = milliliter

PFAS = perfluorinated alkyl substances

Maxxam Analytics International Corp. is an off-site laboratory that is certified by Perry Johnson Laboratory Accreditation, Inc., as United States
Department of Defense Environmental Laboratory Accreditation Program (DoD-ELAP) compliant. A copy of this accreditation is provided in

Appendix E. State-specific laboratory certifications will not be required for this investigation.
Accrediting Authority: Perry Johnson Laboratory Accreditation Inc.
Accreditation Number:

Name of Laboratory: Maxxam Analytics International Corp.

Address:

Contact:

Telephone Number:

Mobile Number:
Back Up Lab: None
Sample Delivery Method: Next Day Air via UPS/FedEx

6740 Campobello Road

Mississaugua ON, L5N 2L8, Canada

Paul Henige
650-631-7571
650-576-7765

Effective Date:
Expiration Date:

Accreditation Scope:

66912

04/18/2015
05/31/2017
CWA & RCRA/CERCLA & Toxicology
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QAPP Worksheet #20: Field QC Summary
(UFP-QAPP Section 3.1.1 and 3.1.2)
(EPA 2106-G-05 Section 2.3.5)

Rev 1, Date: 03/25/2016

The following QC samples (and collection frequencies) will be collected during field activities:
o SJ
0 One field duplicate sample for every 10 field samples in each media (1:10 or 10%) and
0 One rinseate sample for each sampling day.
e One field blank sample per lot of laboratory-provided “PFAS-free,” deionized water, and
e One MS/MSD sample for every 20 field samples (1:20 or 5%).

The field QC summary for the individual facilities will be presented in each of the installation-specific QAPP addenda.
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QAPP Worksheet #21: Field SOPs
(UFP-QAPP Manual Section 3.1.2)
(EPA 2106-G-05 Section 2.3.2)
Rev 1, Date: 03/25/2016

SOP option or Modified for
SOP No. or Originating Equipment Type (if SOP Project?
Reference! Subject Organization provides different options) Y/N Comments
ASL SOP-001 | “Logbooks” ASL N/A Y Incorporates PFAS
protocols.
ASL SOP-002a | “Groundwater Sampling” ASL Bladder pump, peristaltic pump, Y Incorporates PFAS
electric submersible pump, bailer protocols.
ASL SOP-004 | “Surface Water Sampling” ASL N/A Y Incorporates PFAS
protocols.
ASL SOP-005 | “Water Level and Depth ASL N/A Y Incorporates PFAS
Measurements” protocols.
ASL SOP-006 | “Field Measurement of Dissolved | ASL N/A N
Oxygen”
ASL SOP-007 | “Field Measurement of pH” ASL N/A N
ASL SOP-008 | “Field Measurement of Oxidation | ASL N/A N
Reduction Potential (ORP)”
ASL SOP-009 | “Field Measurement of Specific ASL N/A N
Conductance”
ASL SOP-010 | “Field Measurement of ASL N/A N
Temperature”
ASL SOP-011 | “Field Measurement of ASL N/A N
Turbidity”
ASL SOP-012 | “Sediment Sampling” ASL N/A Y Incorporates PFAS
protocols.
ASL SOP-013 | “Soil Sampling” ASL Macrocore sampler, hand auger Y Incorporates PFAS
protocols.
ASL SOP-015 | Drilling, development, and heavy | ASL N/A Y Incorporates PFAS
equipment decontamination protocols.
ASL SOP-016 | “Shipping Samples” ASL N/A N
ASL SOP-017 | Sample handling and custody ASL N/A Y Incorporates PFAS
protocols.
ASL SOP-018 | Field sampling quality control ASL N/A N Incorporates PFAS
protocols.

‘sealy weo Suruio,] Wil snoanby jo uoroadsuy a)1g

suone[[eISU] 9010 Iy $91elS pajtu ‘saig ojdnna
ue[q 309[01g doueinssy AyjenQ) [eurf

910C ydoreN



£000°LTOTIN

SOP option or Modified for
SOP No. or Originating Equipment Type (if SOP Project?
Reference! Subject Organization provides different options) Y/N Comments
ASL SOP-019 | Monitoring well/groundwater ASL Rotosonic drill or HSA Y Incorporates PFAS
sample point installation protocols.
ASL SOP-020 | “Management of Investigation ASL N/A Y Modified in accordance
Derived Waste (IDW)” with facility requirements
ASL SOP-025 | Corrective actions ASL N/A N
ASL SOP-026 | “Global Positioning Systems ASL N/A N
(GPS)”
ASL SOP-028 | “Field Sampling Protocols to ASL N/A N
Avoid Cross-Contamination at
PFC Sites”
ASL SOP-029 | Protocol to provide source water | ASL N/A N
free of perfluorinated compounds

91/ST/€

ASL = Aerostar SES LLC
N =no
PFC = perfluorinated compounds
Notes: ' ASL SOPs included as Appendix C.

IDW = investigation derived waste
PFAS = perfluorinated alkyl substance
Y =yes

HSA = hollow stem auger
ORP = Oxidation Reduction Potential
SOP = standard operating procedure

GPS = global positioning system
N/A = not applicable
pH = potential of hydrogen

\S]
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QAPP Worksheet #22: Field Equipment Calibration, Maintenance, Testing, and Inspection
(UFP-QAPP Manual Section 3.1.2.4)

(EPA 2106-G-05 Section 2.3.6)
Rev 1, Date: 03/25/2016

Title or Position

SOP of Responsible Acceptance

Field Equipment Activity Reference Person Frequency Criteria CA

Water quality Calibration, | Manufacturer’s | Field team Daily, before Most units: Troubleshoot problem(s),

meter (dissolved testing, and | user guide leader groundwater Verification of repeat calibration. If check

oxygen, inspection monitoring calibration passes if | fails again, obtain new unit and
temperature, pH, result is within calibrate new unit for use.

ORP, and specific +20% certified/ Document in field logbook.

conductivity expected value

meter)

Turbidity meter Calibration, | Manufacturer’s | Field team Daily, before Most units: Troubleshoot problem(s),
testing, and | user guide leader groundwater Verification of repeat calibration. If check
inspection monitoring calibration passes if | fails again, obtain new unit and

result is within calibrate new unit for use.
+20% certified/ Document in field logbook.
expected value

Water level meter | Inspection, Operator’s Field team Daily Functioning Clean probe; replace battery;
testing manual leader properly return to supplier/manufacturer

for repair

Photoionization Calibration, | Operator’s Field team Daily In accordance with | Recalibration or return to

detector (PID) inspection, manual leader operators manual supplier/manufacturer for
maintenance repair

Sampling pump Inspection, Operator’s Field team Daily Functioning Clean pump and/or trouble
maintenance | manual leader properly shoot or return to

supplier/manufacturer for
repair
Notes:  Field quality audits will be conducted on a subset of the sites and will include inspection of the field equipment calibration records.

+ = plus/minus
CA = corrective action

pH = potential of hydrogen
SOP = standard operating procedure

% = percent

ORP = oxidation reduction potential
PID = photoionization detector
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QAPP Worksheet #23 Analytical SOPs
(UFP-QAPP Manual Section 3.2.1)
(EPA 2106-G-05 Section 2.3.4)
Rev 1, Date: 03/25/2016

*Modified
Definitive or for
Screening SOP Option or Project?
SOP # Title, Date, and URL (if available) Data Matrix/Analytical Group Equipment Type YIN
CAM SOP- | Preparation and Analysis of Perfluorinated Compounds, 11/07/14 | Definitive Groundwater/Soil/PFASs LC-MS/MS Y
00894 -rev.0 (calibration
curve)

Note: SOPs from Maxxam Analytics International Corporation will be forwarded to the government upon request.
LC-MS/MS = liquid chromatography tandem mass spectrometry

SOP = standard operating procedure

URL =

PFAS = per- and polyfluorinated alkyl substances

Maxxam Analytics International Corp. is an off-site laboratory that is certified by Perry Johnson Laboratory Accreditation Inc. as United States
Department of Defense Environmental Laboratory Accreditation Program (DoD-ELAP) compliant. Department of Defense Environmental
Laboratory Accreditation Program (DoD-ELAP) Environmental Laboratory Accreditation

Name of Laboratory: Maxxam Analytics International Corp.
6740 Campobello Road
Mississaugua ON, L5N 2L8, Canada
Paul Henige

650-631-7571

Address:

Contact:

Telephone Number:

Mobile Number:

650-576-7765

Accrediting Authority:Perry Johnson Laboratory Accreditation Inc.

Accreditation Number: 66912
Effective Date: 09/29/2011
Expiration Date: 05/31/2017

Accreditation Scope: CWA & RCRA/CERCLA & Toxicology
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QAPP Worksheet #24: Analytical Instrument Calibration

Maxxam Analytics International Corporation

(UFP-QAPP Manual Section 3.2.2)

(EPA 2106-G-05 Section 2.3.6)

Rev 1, Date: 03/25/2016

(lowest standard < 30%)
Analyte retention time is
<2% from internal
Signal to noise > 5

adjusted (re-optimization),
Standards reanalyzed

Instrument Sl A 0] Acceptance Criteria Corrective Action Relsje(:sn(;?ble SOP Reference
Procedure Calibration P fgr CA
LC-MS/MS Minimum 5 point 5 point daily Unlabeled analytes <25% | Instrument maintenance, Instrument CAM SOP-
calibration from target instrument parameters Operator 00894

<= less than or equal to

> = greater than

SOP = standard operating procedure

% = percent

LC-MS/MS = liquid chromatography — tandem mass spectrometry

Department of Defense Environmental Laboratory Accreditation Program (DoD-ELAP) compliant. Department of Defense Environmental
Laboratory Accreditation Program (DoD-ELAP) Environmental Laboratory Accreditation

Name of Laboratory: Maxxam Analytics International Corp.

Address:

Contact:

Telephone Number:
Mobile Number:

6740 Campobello Road
Mississaugua ON, L5N 218, Canada

Paul Henige
650-631-7571
650-576-7765

Accreditation Number: 66912

Effective Date:

Expiration Date:
Accreditation Scope:

09/29/2011
05/31/2017

CWA & RCRA/CERCLA & Toxicology

Accrediting Authority: Perry Johnson Laboratory Accreditation Inc.

SUOIIR[[BISU] 9010] Iy $918IS paju() ‘sdg o[dnna

910C ydoreN

‘sealy weo Suruio,] Wil snoanby jo uoroadsuy a)1g

ue[q 309[01g doueinssy AyjenQ) [eurf



£000°LTOTIN

91/ST/€

[\®)

Maxxam Analytics International Corporation

QAPP Worksheet #25: Analytical Instrument and Equipment Maintenance, Testing, and Inspection
(UFP-QAPP Manual Section 3.2.3)
(EPA 2106-G-05 Section 2.3.6)
Rev 1, Date: 03/25/2016

Instrument / Maintenance Testin Inspection Acceptance : : Responsible SOP
Equipment Activity Activit?/ A(?tivity FES S Crigeria e — P?arson Reference!
Liquid Ion source EPA 537 Leaks Daily Passing initial | Recalibrate Instrument CAM SOP-
Chromatography | Injector (modified) | LC column calibration Reinject affected operator 00894
— Tandem Mass Column Performance (ICAL) samples
Spectrometry UHPLC Pump MS sensitivity/ Reanalyze affected
(LC-MS/MS) selectivity samples
Planned Tuning Mass Meets original | N/A Contracted
maintenance Mass spectrometer | manufacturers third party
calibration/ (bi-annually) | performance service
Resolution UHPLC specifications provider
Replace pump
consumables (annually)

L EPA = United States Environmental Protection Agency

—_—

UHPLC = ultra-high performance liquid chromatography

SOP = standard operating procedure
LC-MS/MS = liquid chromatography — tandem mass spectrometry
! Laboratory standard operating procedures are subject to revision and updates during duration of the project, lab will use the most current revision of the SOP at the time of

analysis.

ICAL = initial calibration
N/A = not applicable

Department of Defense Environmental Laboratory Accreditation Program (DoD-ELAP) Environmental Laboratory Accreditation
Accrediting Authority:Perry Johnson Laboratory Accreditation Inc.

Name of Laboratory: Maxxam Analytics International Corp.
6740 Campobello Road

Address:

Contact:

Mississaugua ON, L5N 2L8, Canada

Telephone Number:
Mobile Number:

Paul Henige
650-631-7571
650-576-7765

Accreditation Number:

Effective Date:
Expiration Date:

Accreditation Scope:

66912

09/29/2011
05/31/2017

CWA & RCRA/CERCLA & Toxicology
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QAPP Worksheet #26 & 27: Sample Handling, Custody, and Disposal
(UFP-QAPP Manual Section 3.3)

(EPA 2106-G-05 Section 2.3.3)
Rev 1, Date: 03/25/2016

Sampling Organization:_Aerostar SES LLC (ASL)

Laboratory: Maxxam Analytics International Corporation (Maxxam)

Method of sample delivery (shipper/carrier): Overnight UPS and/or Overnight FedEx

Number of days from reporting until sample disposal: In accordance with Lab Certification Requirements

Activity

Organization and title or position of person responsible for the activity

Sample labeling

ASL - field manager and sampling team

Chain-of-custody form completion

ASL - field manager and sampling team

Packaging

ASL - field manager and sampling team

Shipping coordination

ASL - field manager and sampling team

Sample receipt, inspection, and log-in

Maxxam, Sample Receiving

Sample custody and storage

ASL (field manager) and Maxxam

Sample disposal

Maxxam

ASL = Aerostar SES LLC
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Matrix: Groundwater/Soil
Analytical Group: PFAS
Analytical Method/SOP Reference: EPA 537 (modified)/ CAM SOP-00894
Analytical Organization: Maxxam Analytics International Corporation

QAPP Worksheet #28: Analytical Quality Control and Corrective Action

(UFP-QAPP Manual Section 3.4 and Tables 4, 5, and 6)

(EPA 2106-G-05 Section 2.3.5)
Rev 1, Date: 03/25/2016

Person(s) Measurement
QC Sample Freﬁluengy i A Metthod J ?_OP t Corrective Action Responsible for DQI Performance
umber ceeptance Limts Corrective Action Criteria
Method 1/batch (20 If sufficient sample is Analyst/section Accuracy/bias- No target compounds
blank (MB) samples) available, reanalyze supervisor contamination >1/2 RL; no common
samples. Qualify data as lab contaminants >
needed. Report results if RL.
sample results >10x blank
result or sample results
ND.
LCS 1/batch (20 If sufficient sample is Analyst/section Accuracy/bias Laboratory %
samples) available, reanalyze supervisor Recovery Control
samples. Qualify data as Limits of 70-130%
needed.
Surrogates Every sample Check calculations and Analyst/section Accuracy/bias Laboratory %
and standards instrument performance; supervisor Recovery Control
recalculate, reanalyze. Limits of 70-130%
for water samples and
80-140% for soil
samples
MS/MSD 1/batch (20 Determine root cause; Analyst/section Accuracy/bias/ Laboratory %
samples) flag MS/MSD data; supervisor precision Recovery/RPD
discuss in narrative. Control Limits of 70-
130%
Results N/A Apply “J” qualifier | N/A Analyst/section Accuracy Same as acceptance
between DL to results between supervisor limits
and LOQ DL and LOQ.
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Person(s)
Responsible
for Measurement
Frequency/ Method/SOP Corrective Performance
QC Sample Number QC Acceptance Limits Corrective Action Action DQOI Criteria

ICAL Daily + 25% of true value for native Correct problem, then Analyst Laboratory + 25% (except

analytes repeat ICAL. accuracy for lowest

(£ 30 of true value for lowest standard <

standard) 30%)

Initial calibration 1 per ICAL, | £25% of true value for native Correct problem and Analyst Laboratory + 25% of true

verification (ICV) | analyzed analytes verify second source accuracy value for native
after ICAL, standard. Rerun ICV. analytes
before field If that fails, correct
samples problem and repeat

ICAL.

Continuing After every | £ 25% of true value for native Correct problem and Analyst Laboratory +25% of true

calibration 10" sample | analytes re-analyze all affected accuracy value for native

verification (CCV) | and at the samples since the last analytes
end of the acceptable CCV.
run.

MB 1 per 20 <1/2 LOQ and < 1/10 amount The source of the Analyst/prep | Acceptable level | <1/2 LOQ, and
samples or | measured in any sample or < contamination is analyst or absence of < 1/10 amount
one for each | 1/10 of regulatory limit investigated and interference/ measured in
extraction eliminated before contamination any sample or <
batch proceeding with further 1/10 of

analysis. If required, regulatory limit
reprep and reanalyze

MB and all samples

processed with

contaminated blank.

LCS One per 20 | %Recovery = (Calculated Source of poor Analyst/Prep | Laboratory %Recovery =
samples or Value/True Value) *100% recovery is investigated | Analyst Accuracy/ (Calculated
one for each | Native analyte recoveries 70- and eliminated before Method bias in Value/True
extraction 130% proceeding with further ideal matrix Value) *100%
batch analysis. If necessary,

re-prep and reanalyze
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QC Sample

Frequency/
Number

Method/SOP
QC Acceptance Limits

Corrective Action

Person(s)
Responsible
for
Corrective
Action

DQI

Measurement
Performance
Criteria

the LCS and all
samples in the
associated preparatory
batch for failed
analytes.

MS

One per 20
samples or
one for each
extraction
batch

%Recovery = (Calculated Value
- Sample Value/True Value)
*100%

Native analyte recoveries 70-
130%

If the recoveries
indicate that the
problem is procedure
related, re-extraction
and reanalysis is
required. If the
recoveries indicate that
the failures are matrix-
related, refer to blank
spike as measure of
method performance in
clean matrix. The
project chemist will be
contacted and a
decision will be made
to either report the data
as is with a notation in
the analytical narrative
or if the samples should
be re-extract and
reanalyzed.

Analyst/Prep
Analyst

Precision and
accuracy in field
samples

%Recovery =
(Calculated
Value - Sample
Value/True
Value) *100%

MS

D

One per 20
samples or
one per
each
extraction
batch

RPD between Duplicates < 30%

Source of poor RPD is
investigated and
eliminated before
proceeding with further
analysis.

Analyst/Prep
Analyst

Precision in
field samples

RPD between
duplicates <
30%
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Person(s)
Responsible
for Measurement
Frequency/ Method/SOP Corrective Performance
QC Sample Number QC Acceptance Limits Corrective Action Action DOI Criteria
Check for
heterogeneity in
samples.
<=less than < =less than or equal to
% = percent + = plus/minus
CCV = continuing calibration verification DL = detection limit

DQI = data quality indicator ICAL = initial calibration
ICV = initial calibration verification
J = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.

LCS = laboratory control sample LOQ = limit of quantitation

MB = method blank MS = matrix spike
MSD = matrix spike duplicate N/A = not applicable
ND = not detected prep = preparation
QC = quality control RL = reporting limit

RPD = relative percent difference SOP = standard operating procedure

Department of Defense Environmental Laboratory Accreditation Program (DoD-ELAP) Environmental Laboratory Accreditation
Accrediting Authority: Perry Johnson Laboratory Accreditation Inc.

Name of Laboratory: Maxxam Analytics International Corp.

Address: 6740 Campobello Road Accreditation Number: 66912
Mississaugua ON, L5N 218, Canada
Contact: Paul Henige Effective Date: 09/29/2011
Telephone Number:  650-631-7571 Expiration Date: 05/31/2017
Mobile Number: 650-576-7765 Accreditation Scope: CWA & RCRA/CERCLA & Toxicology
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QAPP Worksheet #29: Project Documents and Records
(UFP-QAPP Manual Section 3.5.1)

(EPA 2106-G-05 Section 2.2.8)

Rev 1, Date: 03/25/2016

Sample Collection
Documents and Records

On-site Analysis
Documents and Records

Off-site Analysis
Documents and Records

Data Assessment
Documents and Records

Other

« Field logbooks

« Chain-of-custody forms

« Sample labels

« Shipping records

« Variance request forms

« Sample location
coordinates

« Field logbooks
« Chain-of-custody forms
« Variance request forms

« Laboratory sample receipt
logs

« Chain-of-custody form

« Standard traceability logs

« Instrument calibration
logs

« Instrument maintenance
logs

« Sample preparation
worksheets/logs

« Sample analysis
worksheets/run logs

o Chromatograms/raw data/

« instrument printouts

« Sample results/Form 1s

¢ QC sample results

« Telephone/e-mail logs

« Corrective action
documentation

« Laboratory data review
checklists

« Corrective action
documentation

« Data validation report

« ERPIMS error logs

« Telephone/email logs
« Corrective action
documentation

CA = corrective action
QC = quality control

ERPIMS = Environmental Resources Program Information Management System
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QAPP Worksheet #31, 32 & 33: Assessments and Corrective Action
(UFP-QAPP Manual Sections 4.1.1 and 4.1.2)
(EPA 2106-G-05 Section 2.4 and 2.5.5)
Rev 1, Date: 03/25/2016

Operational Readiness
Review

entry

24 hours of review

entry

Assessments:
Person(s) Person(s)
Person(s) Responsible for Person(s) Responsible for
Organization Responsible Responding to Responsible for Monitoring
Assessment Internal or | Performing for Performing Assessment Identifying and Effectiveness of
Type Frequency External Assessment Assessment Findings Implementing CA CA

Field QC audit Once Internal ASL ASL QC ASL field ASL field manager ASL QC manager
manager or manager
designee

Analytical QC Once Internal ASL ASL QC Laboratory project | Laboratory project ASL QC manager

audit manager or manager manager
designee

ASL = Aerostar SES LLC QC = quality control
,3 Assessment Findings and Corrective Action:
P
Nature of Individual(s)
Nature of CA Receiving
Assessment Deficiencies Individual(s) Timeframe of Response Corrective
Type Documentation Notified of Findings Notification Documentation Action Response
Field QC audit: Checklist or logbook ASL field manager Immediately to within | Checklist or loghook ASL project manager

Laboratory technical
systems/performance

deficiency report

ASL chemist, and
Maxxam project
manager

24 hours of deviation

Field QC audit: Logbook or field ASL project manager Immediately to within | Logbook or field ASL project manager
Deviations from QAPP | change request and regional lead 24 hours of deviation | change request
Analytical QC audit: E-mail followed by ASL project manager, Immediately to within | CA report ASL project manager

and ASL chemist

ASL = Aerostar SES LLC

QAPP = quality assurance project plan

CA = corrective action
QC = quality control
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Quality Control Management Reports Table:

Projected Person(s) Responsible
Type of Report Frequency Delivery Date(s) for Report Preparation Report Recipient(s)
QC audit Once Prior to beginning sample ASL QC manager or ASL project manager

analyses

designee

Data validation report

As performed

Up to 30 business days
after receipt of data
package

ASL project manager

Contents summarized in
installation-specific inspection
report

Laboratory technical
systems/performance audits

As perQSMV 5.0

Per certification
requirements

Maxxam project manager

ASL project manager and
laboratory coordinator

Laboratory DoD ELAP re-
certification*

Per certification or every two
years.

May 2017

Maxxam project manager

ASL project manager and
laboratory coordinator

Variance request form

As required per variance/field
change

Prior to field change if
feasible

ASL project manager

USACE project manager

Note: *The project laboratory was accredited for the EPA Method 537 (modified for non-potable water and soil) as a part of their DoD-ELAP accreditation. This is equivalent to

the LC-MS/MS method.
ASL = Aerostar SES LLC
QC = quality control

USACE = U.S. Army Corps of Engineers

DoD = Department of Defense
QSM = Quality Systems Manual
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Final Quality Assurance Project Plan
Site Inspection of Aqueous Film Forming Foam Areas,
Multiple Sites, United States Air Force Installations

March 2016
QAPP Worksheet #34: Data Verification and Validation Inputs
(UFP-QAPP Manual Section 5.2.1 and Table 9)
(EPA 2106-G-05 Section 2.5.1)
Rev 1, Date: 03/25/2016
Validation
Verification (conformance to
Item Description (completeness) specifications)
Planning Documents/Records

1 Approved QAPP X

2 Contract X

3 Field SOPs X

4 Laboratory SOPs X

Field Records
5 Field loghooks X X
6 Equipment calibration records X X
7 Chain-of-custody forms X X
8 Sampling diagrams/surveys X X
9 Drilling logs X X
10 | Relevant correspondence X X
11 | Change orders/deviations X X
12 | Field audit reports X X
13 | Field CA reports X X
Analytical Data Package
14 | Cover sheet (laboratory identifying information) X X
15 | Case narrative X X
16 | Internal laboratory chain-of-custody X X
17 | Sample receipt records X X
18 | Sample chronology (i.e., dates and times of receipt, X X
preparation & analysis)

19 | Communication records X X
20 | LOD/LOQ establishment and verification X X
21 | Standards traceability X X
22 | Instrument calibration records X X
23 | Definition of laboratory qualifiers X X
24 | Results reporting forms X X
25 | QC sample results X X
26 | CA reports X X
27 | Raw data X X
28 | EDD X X

EDD = electronic data deliverable
LOQ = limit of quantitation

CA = corrective action

SOP = standard operating procedure

34-1
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QAPP = quality assurance project plan

LOD = limit of detection
QC = quality control
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QAPP Worksheet #35: Data Verification Procedures
(UFP-QAPP Manual Section 5.2.2)
(EPA 2106-G-05 Section 2.5.1)
Rev 1, Date: 03/25/2016

Responsible for

hardcopy information.

Internal/ Verification

Verification Input Description External (Name, Organization)
Field logbooks Field notes will be reviewed periodically to determine completeness, appropriateness, Internal ASL project manager or

ease of understanding, etc., of information recorded. Upon completion of fieldwork, designee

logbooks will be placed in the project files.
Chain-of-custody Chain-of-custody forms will be reviewed against the samples packed in the specific Internal ASL field manager or
forms cooler prior to shipment. Original chain-of-custody forms will be sent with the samples designee

to the laboratory, and a copy will be retained for the project files.
Sample receipt and | Sample receipt and log-in summaries will be reviewed to determine potential receipt Internal ASL; Maxxam project
log-ins issues that may impact data quality and for consistency with the chain-of-custody forms. | and manager (or designee)

external

Laboratory Data packages will be reviewed/verified internally by the laboratory performing the work | External Maxxam project manager
analytical data for completeness and technical accuracy prior to submittal. (or designee)
package prior to
release
Laboratory Data packages will be reviewed by the project chemist. The data will undergo Level Internal ASL project chemist or
analytical data 2B/IV validation protocol. designee
package
Data validation Data validation reports will be reviewed by the ASL project manager and the QC Internal ASL project manager or
report manager. designee
Electronic data Electronic laboratory data and field data will be reviewed for consistency with the Internal ASL database manager or

designee

ASL = Aerostar SES LLC

QC = quality control
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QAPP Worksheet #36: Data Validation Procedures
(UFP-QAPP Manual Section 5.2.2)
(EPA 2106-G-05 Section 2.5.1)
Rev 1, Date: 03/25/2016

Data Validator: DataChek

The sample PFAS data will be validated following the logic identified in The Contract Laboratory Program National Functional Guidelines for

Superfund Organic Methods Data Review (August 2014).

Qualifier Definition

R The sample results are rejected because of serious deficiencies in the ability to analyze the sample
and to meet QC criteria. The presence or absence of the analyte cannot be verified.

U The analyte was analyzed for but was ND above the reported sample quantification limit.

B The reported concentration is less than 5 times the concentration reported in an associated field or
lab blank.

J The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample. J- denotes a low bias for the sample results and J+ for
a high bias.

(ON] The material was analyzed for but was ND. The associated value is an estimate and may be
inaccurate or imprecise.

ND = nondetect

QC = quality control

Data Validation Reason Codes

During the review process, a data validation reason code will be added to each of the reviewer’s qualifiers to allow the user to identify which

results were qualified and the reason(s) for the qualifiers.

Reason Code Definition
01 Sample received outside of 4+/-2 degrees Celsius (°C)
01A Improper sample preservation
02 Holding time exceeded
02A Extraction
02B Analysis
03 Instrument performance — outside criteria
03A* BFB
03B* DFTPP
03C* DDT and/or endrin % breakdown exceeds criteria
03D Retention time windows
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Reason Code Definition
03E Resolution
04 ICAL results outside specified criteria
04A Compound mean RRF QC criteria not met
04B Individual % RSD criteria not met
04C Correlation coefficient >0.995
04D ICAL % Recovery
05 Continuing calibration results outside specified criteria
05A Compound mean RRF QC criteria not met
05B Compound % Difference QC criteria not met
06 Result qualified as a result of the 5x/10x blank correction
06A Method or preparation blank
06B ICB or CCB
06C ER
06D TB
06E FB
07 Surrogate recoveries outside control limits
07A Sample
07B Associated MB or LCS
08 MS/MSD/Duplicate results outside criteria
08A MS and/or MSD recovery not within control limits (accuracy)
08B % RPD outside acceptance criteria (precision)
09* Post digestion spike outside criteria (GFAA)
10 Internal standards outside specified control limits
10A Recovery
10B Retention time
11 LCS recoveries outside specified limits
11A Recovery
11B % RPD (if run in duplicate)
12* Interference check standard
13* Serial dilution

910C ydoreN

SUOIIR[[BISU] 9010] Iy $918IS paju() ‘sdg o[dnna

‘sealy weo Suruio,] Wil snoanby jo uoroadsuy a)1g

ue[q 309[01g doueinssy AyjenQ) [eurf



£000°LT0TIN

91/5¢/¢

€-9¢

Reason Code Definition

14* Tentatively identified compounds

15 Quantification

16 Multiple results available; alternate analysis preferred

17 Field duplicate RPD criteria is exceeded

18* Percent difference between original and second column exceeds QC criteria
19 Professional judgment was used to qualify the data

20* Pesticide clean-up checks

21 Target compound identification

22% Radiological calibration

23% Radiological quantification

24 Reported result and/or lab qualifier revised to reflect validation findings

* Indicates that this code is not expected to apply to the evaluation of PFAS analyses

% = percent %D = percent difference

BFB = bromofluorobenzene CCB = continuing calibration blank
DDT = dichlorodiphenyltrichloroethane DFTPP = decafluorotriphenylphosphine
ER = equipment rinseate FB = field blank

GFAA = graphite furnace atomic absorption ICB = initial calibration blank

LCS = laboratory control sample MS = matrix spike

MSD = matrix spike duplicate QC = quality control

RPD = relative percent difference RREF = relative response factor
RSD = relative standard deviation TB = trip blank

°C = degrees Celsius
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Final Quality Assurance Project Plan

Site Inspection of Aqueous Film Forming Form Areas,
Multiple Sites, United States Air Force Installations
March 2015

QAPP Worksheet #37: Data Usability Assessment
(UFP-QAPP Manual Section 5.2.3 including Table 12)
(EPA 2106-G-05 Section 2.5.2, 2.5.3, and 2.5.4)
Rev 1, Date: 03/25/2016

Identify personnel (organization and position/title) responsible for participating in the data
usability assessment:

Project manager: Acerostar SES LLC (ASL) project manager
Project QC manager: ASL QC manager
Geologist/hydrogeologist: ASL field manager

Project chemist: ASL lab coordinator

Data validator: DataChek

Summarize the data usability assessment process -- including statistics, equations, and computer
algorithms -- that will be used to analyze the data:

Field Measurements — Accuracy of the field measurements will be assessed using daily instrument
calibration, calibration check, and analysis of blanks. Precision will be assessed based on reproducing the
readings of a single sample.

Field data completeness will be calculated using the following equations:
Sample Collection:

Completeness = Number of Sample Points Sampled X 100 percent
Number of Sample Points Planned

Field Measurements:
Completeness = Number of Valid Field Measurements Made X 100 percent
Number of Field Measurements Planned

Laboratory Data — Laboratory PFAS results will be assessed for compliance with required precision,
accuracy, completeness, and sensitivity.

Precision — The precision of the laboratory analytical process will be determined through LCS
analyses. The standard deviation of these measurements over time will provide confidence that
implementation of the analytical protocols was consistent and acceptable. These measurements will
establish the precision of the laboratory analytical process. Investigative sample matrix precision will
be assessed by comparing the analytical results between the MS/MSD for organic analysis and
laboratory duplicate analyses for inorganic analysis.

The relative percent difference (RPD) will be calculated for each pair of duplicate analysis using the
following equation. This precision measurement will include variables associated with the analytical
process, influences related to sample matrix interferences, and sample heterogeneity.

S-D
RPD = (S+D) X 100
2
Where
S = first sample value (original or MS value)
D = second sample value (duplicate or MSD value).

37-1
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Final Quality Assurance Project Plan

Site Inspection of Aqueous Film Forming Form Areas,
Multiple Sites, United States Air Force Installations
March 2015

Accuracy — The accuracy of the laboratory analytical measurement process will be determined by
comparing the percent recovery (%R) for the LCS versus its documented true value.

Investigative sample accuracy will be assessed for compliance with the established QC criteria
described earlier in this QAPP using the analytical results of MBs, reagent/preparation blank,
MS/MSD samples, and field blank. The %R of matrix spike samples will be calculated using the
following equation. This accuracy will include variables associated with the analytical process,
influences related to sample matrix interferences, and sample heterogeneity.

%R = A-B X100
C
Where
A = The analyte concentration determined experimentally from the spiked sample
B = The background level determined by a separate analysis of the unspiked sample
C = The amount of the spike added.

Completeness — Data completeness of laboratory analyses will be assessed for compliance with the
amount of data required for decision making. The completeness is calculated using the following
equation.

Completeness = Number of Valid Laboratory Measurements Made X 100 percent
Number of Laboratory Measurements Planned

Sensitivity — Achieving MDLs depends upon sample preparation techniques, instrument sensitivity,
and matrix effects. It is important to monitor instrument sensitivity through calibration blanks and
low concentration standards to ensure consistent instrument performance. It is also critical to monitor
the analytical method sensitivity through analysis of MBs, calibration check samples, LCSs, etc.

Project Completeness — The evaluation of planned versus actual data will determine project
completeness. Consideration will be given for project changes and alterations during implementation.
All data not flagged as rejected by the review, verification, validation, and assessment processes will be
considered valid. Overall, the project completeness will be assessed relative to media, analyte, and area
of inspection.

37-2
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Jim Madaj, PG, Senior Program Manager

Years with SES Group
17 Years

Total Years of Experience
33 Years
Employee Title
Senior Program Manager
Office
Oak Ridge, TN
Academic Background

= B.S., Geology, University of Oklahoma,
1985

Professional Geologist:
= Alabama #0612
= Georgia #PG001805
= Kentucky #KY-2420
= Mississippi #624
= Tennessee #0516

Texas #5147

Professional Training

= OSHA 40-Hour HAZWOPER and 8-
Hour Refreshers
OSHA 8-Hour Confined Space for
Attendant/Entry
OSHA 8-Hour Hazardous Waste
Supervisor
OSHA 10-Hour Construction Safety and
Health
USACE Construction Quality
Management for Contractors
Lead Awareness (Title 29 CFR
1910.1025)
Georgia Soil and Water Conservation
Committee (GASWCC), Level II, Level
1B, Level 1A
Hazardous Materials Handling
Respirator Fit Test
Bloodborne Pathogens
First Aid/CPR/AED

% Aerostar SES..

As Senior Program Manager, Mr. Madaj has responsibility for all
company environmental programs, personnel and resources. He
previously served for 12 years as Senior Program Manager, Senior
Project Manager, and technical advisor for sister company, SES LLC,
and for over 4 years as General Manager/Senior Program Manager of
sister company, SCF. During the past 13 years he has primarily managed
base-wide environmental programs for the U.S. Army Corps of
Engineers (USACE) Savannah District since 2004, and at Fort Campbell
for the USACE Nashville District since 2002. He has managed 13 major
indefinite delivery indefinite quantity (IDIQ) task order contracts valued
at approximately $150M since 2002 for these and other Department of
Defense clients and private customers.

Program Management

2004—Present: Basewide Environmental Support (BEST) Contracts,
USACE-Savannah District; W912HN-04-D-0019 ($3M), W912HN-
07-D-0012 ($15M), W912HN-10-D-0001 ($40M), W912HN-11-D-
0024 ($9.9M), W912HN-12-D-0021 ($9.9M), W912HN-13-D-0023
($9.9M). Seven consecutive IDIQ contracts valued at $97M with
general environmental construction and remediation scopes of work
comprising compliance, restoration, conservation, and pollution
prevention—supporting programs primarily at bases throughout the
Savannah District including multiple task orders at Hunter Army
Airfield, Fort Stewart, and Fort Gillem, Georgia; and Fort Bragg,
North Carolina. Providing services driven by Comprehensive
Environmental Response, Compensation, and Liability Act
(CERCLA) and the Resource Conservation and Recovery Act
(RCRA), activities have included interim removal actions, corrective
measures studies (CMS), corrective action plans, multimedia
sampling, underground storage tank (UST) removal, and waste
management planning. Since 2012, installation environmental
management support has been provided to the Defense Logistics
Agency (DLA) at Fort Belvoir, Virginia—overseeing installation
support to assist in program management-related functions and
provision of financial expertise to DLA’s Restoration Team in the
annual estimating and reporting of future environmental liabilities.

2011-Present: Waste Management and Small Arms Range Support, Naval Facilities Engineering Command
Southeast (NAVFAC SE) Area of Responsibility; Contracts N69450-11-D-0056 ($4M), N69450-14-D-0013
($4M). Program Manager for two follow-on IDIQ contracts to provide hazardous waste management and
release support, small arms shooting range clearance and remediation services, and site investigations and
evaluations within the NAVFAC SE region.

2002—Present: USACE, Nashville District; Contracts DAW62-02-D-0009, W912P5-04-D-0016 ($3M),
W912P5-04-D-0004 ($14 M), W912P5-11-D-0004 ($10M). Provided CERCLA/RCRA support to Fort
Campbell, Kentucky and Tennessee, for over 13 years under consecutive contracts totaling approximately
$30M. Typical projects have included: emergency response; spill remediation; well installation and
abandonment; best management practices and sinkhole improvements; landfill maintenance, repairs, and
construction support; UST removal and line leak testing; aboveground storage tank (AST) integrity testing
and replacement; remediation of oil pits, lubrication racks, oil-water separators, and other petroleum, oil, and
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Jim Madaj, PG, Senior Program Manager %—. Aerostar SES..

lubricant remediation; site investigations; human health and ecological risk assessments; CMSs; RCRA
permit support; free product delineation and recovery; and contaminant removal in residential areas.
Responsibilities include coordination with USACE-Nashville District and Fort Campbell personnel,
allocating resources for simultaneous projects, review of reports to ensure technical accuracy, and ensuring
that projects are completed on time and within budget.

2013—Present: UT-Battelle, Fort Campbell Energy Management Program, Fort Campbell, KY. Providing
energy management and process engineering support to Fort Campbell through integration of existing
monitoring and communication systems and the design and management of system engineering projects
including reliability, logistics, system requirements, evaluation measurements, work-processes, optimization
methods, and energy management tools as related to energy consumption and efficiency.

2006—Present: UT-Battelle, Long Term Monitoring and Natural Attenuation Field Support, Dover Air Force
Base (AFB). DE. Providing evaluation of suspected problems associated with past waste disposal and spill
sites. Ongoing tasks assessed under this technical assistance subcontract to Oak Ridge National Laboratory
are: semi-annual and annual natural attenuation monitoring at multiple sites; and quarterly long-term
monitoring at three sites on Base.

2006-2011: UT-Battelle Environmental Services, Fort Stewart, GA; Contract 4200000214 ($5M). Eight tasks
were issued under this blanket subcontract for projects that included storage tank compliance, low-impact
development construction and enhancements, and environmental pilot landfill studies on Fort Stewart.

2005-2009: Tank Program Support, Robins AFB, GA. SES served as the UST and AST contractor at Robins
AFB for over four years, ensuring that the installation was in compliance with Georgia tank regulations as
well as federal requirements specified in 40 CFR 112 and 280. The scope included vapor recovery system
design and installation, tank maintenance, technical support, and well monitoring.

Project Management

2014—Present: Vapor Intrusion Mitigation, Fort Gillem, GA. Project Manager on a task for the USACE
savannah District to provide rapid response services to the Army BRAC program at Fort Gillem, Georgia.
Working with the Army, the Urban Redevelopment Agency of the City of Forest Park, the Georgia
Environmental Protection Division, and EPA Region IV, SCF is conducting a high profile, highly visible
vapor intrusion study and installing vapor intrusion mitigation systems in residential and commercial
structures. Based on vapor intrusion air monitoring results from a local daycare facility, SCF was asked to
respond immediately to install a temporary vapor mitigation system. Working around the business’s schedule,
SCF was able to install and start-up the mitigation system in less than 15 days from NTP.

2013-Present: Site Investigations of Fire Fighting Foam Usage at Various U.S. AFBs. Project Manager
responsible for providing program-level information for screening-level investigation of potential sites where
perfluorinated compounds (PFCs) may be found related to Air Force-mediated aqueous film forming foam
(AFFF) environmental release. Supports concurrent management of field work and reporting for
investigations at 10 AFBs throughout the United States. Most of the field work has occurred on active Air
Force airfields which added to the logistical requirements of the project. Duplicate groundwater samples were
also collected to prove the effectiveness of a PFC screening device that Air Force Civil Engineering Center
(AFCEC) would like to use to speed screening for PFCs at all of their bases in the future.

2010-2012: Joint Base Lewis-McChord (JBLM) Planning Support, WA. As Project Manager provided studies
and analysis capability to support planning, execution and evaluation of the impact of Joint Base requirements
at JBLM. Objective was to provide the Joint Base, which became fully operational in 2010, with technical
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Jim Madaj, PG, Senior Program Manager %—. Aerostar SES..

support on strategic planning and change management with a focus on preparation and refinement of Joint
Base execution plans and evaluation of the efficiency of JB directed changes.

2006: CMS for Solid Waste Management Unit (SWMU) 170711, Fort Campbell, KY. Project Manager for the
CMS of a former lubrication rack site where free product and dissolved groundwater contaminants were a
concern. Directed development of site-specific, qualitative cleanup goals to address the contamination and
protect human health and the environment. Evaluated five remedial alternatives, and ultimately selected
passive skimmers as the most cost-effective remedial strategy to meet remedial goals.

2005-2006: Tank Support, Robins AFB, GA. Project Manager responsible for evaluating and installing
Stage 1 vapor recovery at three locations, correcting tank deficiencies at 30 locations, performing tank vapor
and interstitial monitoring at 90 wells in 17 different locations, and providing Robins AFB with technical
support as needed. Ensured that all specifications were met, and coordinated with the Robins AFB
Contracting Officer and Environmental Management Resources Division.

2005: Oil-Water Separator Directory, Fort Campbell, KY. Project Manager responsible for confirming active
or closure status of oil-water separators at more than 100 sites across Fort Campbell. Directed the update of
information and photographic documentation in the directory to ensure accurate listings.

2005: Review of Land Use Controls, Fort Stewart, GA. Project Manager completed a five-year review of
existing documentation for nine sites at Fort Stewart to determine the effectiveness of corrective actions and
institutional controls. Directed site visits and research for three inactive landfills, four closed explosives
ordnance disposal sites, a former fire training area, and a tanker purge station to determine whether chosen
remedies had functioned as intended and whether exposure assumptions were still valid. Provided technical
review of the final report.

2004-2005: Interim Action and CMS at SWMU 39, Fort Stewart, GA. Project Manager responsible for an
interim action at a site used for vehicle service. A pilot study was conducted using multi-phase extraction to
remediate both waste oil and solvent contamination as an interim measure. The CMS evaluated several
options, including the following remedial technologies: passive skimmer pumps, active skimmer pumps,
multi-phase extraction, and excavation of the area containing free product. In addition, the in situ groundwater
remediation technologies evaluated in the study were monitored natural attenuation, hydrogen peroxide
injection, bacteria injection, oxygen injection, hydrogen injection, and soil vapor extraction.

2003-2005: Investigation, Risk Assessment, and CMS for the Old Hospital Complex Site at Fort Campbell,
KY. As Project Manager, was responsible for directing the collection of over 600 soil samples and a
subsequent human health risk assessment and CMS for a 70 acre site contaminated with pesticides and semi-
volatile organic compounds (SVOCs).

2004: AST Repairs, Fort Campbell, KY. Project Manager responsible for oversight and coordination with
facility representatives during repairs of large ASTs used for bulk fuel storage at three separate sites. The
work included repairs to piping and structural supports, interior tank cleaning, and welding repairs. Much of
this project involved confined space entry for personnel in up to Level C personal protective equipment.

2004: Removal of 33 Heating Oil Tanks within the Main Cantonment Area and Campbell Army Airfield, Fort
Campbell, KY. Project Manager responsible for allocating resources and oversight during removal of 33 USTs
containing heating oil (6 tanks in Kentucky, 27 tanks in Tennessee). Directed the excavation and removal of
tanks and contaminated soil and performed confirmatory sampling in accordance with Kentucky and
Tennessee requirements. The removal action was completed ahead of schedule. Recommended clean closure
for 28 tank sites. The remaining five tanks will require further action to meet cleanup criteria.
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2004: Convault Replacement, Fort Campbell, KY. Project Manager for the time-critical removal and
replacement of an 18,000 pound AST supplying fuel to the generator for runway lights at Fort Campbell.
Under Mr. Madaj’s leadership, the fieldwork was completed ahead of schedule and the use of a temporary
tank ensured no interruption in generator use.

2003-2006: Free Product Recovery at Campbell Army Airfield, Fort Campbell, KY. Project Manager for an
ongoing product recovery effort at the Campbell Army Airfield. Directed the installation of a solar-powered
product recovery pump, which automatically seeks the oil-water interface. The unit is portable and was used
for pockets of groundwater contamination and hard to reach areas. Because groundwater can fluctuate as
much as 20 feet at the airfield, the automatically adjusting pump reduced the monitoring and maintenance that
would have been required with fixed pumps.

2003: Removal of Small Arms Ammunition at Fort Campbell, KY. Project Manager for the removal of buried
small arms ammunition. Provided oversight for the unexploded ordnance (UXO) subcontractor and
coordinated all activities with Fort Campbell personnel. Directed project personnel during excavation and
removal of 3240 rounds of 0.3- caliber and five rounds of 0.5-caliber ammunition which was transported to
the Clean Harbors Colfax facility in Louisiana, with all appropriate hazardous waste manifest documentation.
Following the removal action, UXO specialists conducted a sweep of the area to confirm removal.

2002: Phase 4 RCRA Facility Investigation (RFI) at Campbell Army Airfield for Bravo Parking Apron and
SWMU 41, Fort Campbell, KY. Project Manager for an RFI involving the installation of two groundwater
monitoring wells at SWMU 41 and the completion of three soil gas surveys at Campbell Army Airfield used
to delineate the extent of subsurface fuel contamination. The results were included in a human health risk
assessment. Coordinated all field activities and provided technical review of final reports.

2002: RFI at SWMU 27, Open Burn/Open Detonation Unit, Fort Campbell, KY. Project Manager responsible
for an RFI to determine whether residual contamination from explosives was present at the site. The task
included developing and sampling 16 existing wells, and collecting 35 surface soil samples and 21 subsurface
samples from seven geoprobe borings. The groundwater and soil samples were analyzed for volatile organic
compounds (VOCs), SVOCs, energetics, sulfites, nitrates/nitrites, and total phosphorous. All field efforts
were coordinated with UXO specialists to ensure that all project activities were conducted in a safe manner.

2001-2002: Oil-water Separator Removal, Fort Campbell, KY. As Project Manager, provided oversight
during the removal of 42 oil-water separators. Removal activities included demolition of below ground
structures and associated influent and effluent piping. Pits were overexcavated, and confirmatory samples
were collected and analyzed for VOCs, SVOCs, RCRA 8 metals, and polychlorinated biphenyls (PCBs).

2000-2002: UST Investigation, Fort Stewart, GA. Project Manager responsible for oversight to determine the
extent of contamination related to UST and heating oil tanks at Fort Stewart. Project activities included
installation of groundwater monitoring wells as well as soil and groundwater sampling to determine the extent
of VOC and polycyclic aromatic hydrocarbon (PAH) contamination.

2001: Various Projects Involving Fuel Releases at the Campbell Army Airfield, Fort Campbell, KY. Project
Manager responsible for addressing fuel releases to soil and groundwater near Pumphouses 1 and 2, and
Hangar 3 at the Campbell Army Airfield. Free product recovery at the two pumphouses was performed using
vapor extraction and skimmer pumps. Over the first 11 weeks, over 11,000 gallons of fuel were recovered.

2000: Investigation of Qil Pit Sites at SWMU 149, Fort Campbell, KY. Project Manager for the investigation
of 40 suspected oil pits used for vehicle maintenance fluids. Project activities included verification of the
presence of oil pits, removal of contaminated soil from two of the sites, installation of groundwater
monitoring wells, and soil sampling. Interfaced with client representatives to determine remedial options.
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2000: Pumphouse 1 Fuel Reconnaissance and Pipeline Repair, Fort Campbell, KY. Project Manager for
pipeline repair activities near Pumphouse 1. Tracer testing on the active fuel line near the pumphouse
indicated the presence of a fuel leak. Project activities included excavation to 8 ft. to expose the pipeline in
the suspected leak area. Sampling was performed to determine appropriate method of disposal.

1999-2001: RFI and Corrective Action, Skeet Range, Fort Campbell, KY. Project Manager for RFI activities
to characterize surface soil, sediment, and surface water contamination. Surface soil, surface water, and
sediment samples were collected and analyzed for Target Compound List (TCL) PAHs and Target Analyte
List (TAL) metals. Responsible for project management, client interface, technical direction, and oversight
during the removal of the top 18 inches of soil from the site.

1999-2000: Update Generic Work Plan and Sampling and Analysis Plan, Fort Campbell, KY. Project
Manager responsible for revision of the Fort Campbell Generic Work Plan and Standard Sampling and
Analysis Plan to reflect changes in regulatory requirements and a better understanding of site conditions.

1999-2000: Fort Campbell Pumphouse RFI, Fort Campbell, KY. Project Manager responsible for
groundwater and soil sampling activities to determine the presence or absence of fuel contamination. Two
groundwater wells were installed and surface and subsurface soil samples were collected and analyzed for
TCL VOCs and SVOCs, TAL metals, total petroleum hydrocarbons (TPH), and geotechnical parameters.
Provided project management and technical oversight for these activities.

1999-2001: Post Exchange (PX) Service Station RFI and CMS, Fort Campbell, KY. Project Manager for
Phase Il and Il RFIs to delineate the extent of soil and groundwater contamination, determine the future
movement of contaminants, assess potential risks to human health and the environment, and determine the
requirements for corrective action. Served as technical advisor when drilling activities unexpectedly
encountered a large subterranean cave. Responsible for project management, client interface, and technical
direction. Provided oversight for the CMS to evaluate and select appropriate remedial action methods.

1999: Fort Campbell 801* Qil Pit RFI, Fort Campbell, KY. Project Manager over the RFI at SWMUs 134,
135, 136, and 137 to determine the presence or absence of groundwater contamination due to past practices at
the motor pool. Performed a field investigation, installed two monitoring wells, and conducted soil and
groundwater sampling for TCL VOC and SVOC, PCB, and TAL metals analyses. Responsible for project
management, client interface, and technical direction and oversight.

1998-1999: Lockheed Martin Energy Systems, Inc.—Hazardous Waste Remedial Action Program (LMES-
HAZWRAP); Fort Campbell Master RFI, Fort Campbell, KY. Project Manager for several RFIs and
confirmatory sampling investigations at Fort Campbell ranging from UST removals to complex RFlIs that
delineate/investigate complex underground fuel distribution systems. Attended meetings with state and
federal regulatory agencies to expedite the review and approval of submitted plans and reports.

Previous Experience

Ogden Environmental and Energy Services Company, Inc., 1995-1998

Science and Technology, Inc., 1991-1995

Oak Ridge, Tennessee

Senior Hydrogeologist
1991-1998: LMES-HAZWRAP, Oak Ridge, TN. Provided full-time technical support to HAZWRAP. Assisted
in the effort to identify, control, and remediate environmental contamination resulting from past methods of
storage, handling, and disposal of hazardous waste at military bases nationwide. Prepared statements of work;
reviewed business and technical proposals; reviewed work plans and technical reports; interacted with

March 2015 5



Jim Madaj, PG, Senior Program Manager %—. Aerostar SES..

subcontractors, clients, and regulators; provided technical consulting support to the project manager; and
provided technical oversight of fieldwork. Ensured quality of all deliverables for CERCLA and UST projects.
Acted as a technical lead for the Air National Guard’s Rapid Response UST Program. Supervised preparation
of environmental assessment plans, environmental assessment reports, and corrective action plans. Trained
personnel for environmental fieldwork, including drill rig supervision and sample collection techniques. U.S.
Department of Defense facilities included McConnell AFB, Loring AFB, Columbus AFB, Chanute AFB,
Tinker AFB, Mountain Home AFB, Fresno Air Terminal, and New York Air National Guard. Managed a
rapid response investigation at McGhee Tyson Air National Guard Base, Tennessee. Prepared work plans,
sampling and analysis plans, quality assurance plans, health and safety plans, and final reports. Maintained
projects within budget and schedule constraints and interfaced with clients and regulatory agencies.

NUS Corporation, 1988-1991
Tucker, Georgia
Project Manager

Planned, conducted, and supervised project assignments. He estimated and scheduled work to meet
completion dates and budgets, directed assistants, reviewed progress and evaluated results, made changes in
methodology, and designed equipment. Designed cost-effective approaches to define the extent of
contamination at various hazardous waste sites and developed remedial options. Developed site safety plans
for all field personnel according to NUS directives as well as Occupational Safety and Health Administration,
National Institute for Occupational Safety and Health, and other health and safety guidelines. Other duties
included field team leader for well drilling and sampling on numerous hazardous waste site investigations.
Prepared drilling bid specifications and supervised subcontractors in the drilling and installation of
groundwater monitoring wells. Designed and implemented environmental sampling programs, coordinated
field activities and managed sampling teams, and conducted site investigations/inspections. Prepared site
investigation and hydrogeologic reports for the EPA. Specific National Priorities List sites included National
Southwire Aluminum, Kentucky; Lakeland Tanning, Florida; Zellwood Delisting Project, Florida; Valley
Sanitation Landfill, Kentucky; Amnicola Dump, Tennessee; Southwire, Georgia; Beckwith Dump, South
Carolina; Ringold Chemical, North Carolina; and Caldwell Systems, North Carolina.

Tinker Air Force Base, 1987-1988
Midwest City, Oklahoma
Hydrogeologist
Responsible for asbestos surveys and asbestos abatement at multiple sites.

Association of Central Oklahoma Governments, Water Resources Division, 1986—1987
Oklahoma City, Oklahoma
Hydrogeologist

Completed water resource studies to determine whether water supply resources were sufficient for
surrounding populations.

U.S. Geological Survey, Water Resources Division, 1982-1986
Oklahoma City, Oklahoma
Hydrologic Technician

Conducted hydrogeologic and surface water studies at sites in Oklahoma and surrounding states.

Professional Memberships/Affiliations
= Sustaining member of Society of American Engineers (SAME)
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Honors/Awards

= Received the “Award for Individual Excellence for exceptional individual professionalism, dedication,
and loyalty demonstrated in support of the Installation Restoration Program at Fort Campbell, Kentucky,

during the period of October 1, 2000, through September 30, 2001” presented by the Fort Campbell
Environmental Restoration Staff, June 27, 2001.
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Brian Odom, P.G., Project Manager

Years with SES Group
9 Years

Total Years Experience
25 Years

Employee Title
Project Manager

Office
Richmond Hill, Georgia

Academic Background
= B.S,, Geology, Auburn University, 1999

Professional Geologist
Florida #2488
Georgia #1858
Kentucky #2412
North Carolina #2119
Tennessee #5137

Professional Training

= OSHA 40-Hour HAZWOPER and 8-
Hour Refreshers
OSHA Confined Space Safety
OSHA 10-Hour Construction Safety and
Health, Scaffolding Safety Overview,
Excavation Safety Overview, and
Electrical Safety Course Level 1
OSHA HAZWOPER Supervisor
Georgia Level 1A Land Disturbance
Qualified Personnel
USACE Construction Quality
Management for Contractors
Design, Chemical Cleaning,
Disinfection, and Redevelopment of
Water Wells
Operations Security (OPSEC)
CPR/First Aid/AED/BBP

‘= AerostarSES.,.

Mr. Odom has over 15 years of experience as a geologist, site supervisor,
and project manager on Department of Defense (DoD) and commercial
environmental investigation, remediation, and construction projects. In
particular, he has extensive experience in underground/aboveground
storage tank (UST/AST) compliance activities involving inspections,
demolitions, removal and closure, integrity testing, restoration and
rehabilitations. Between 2005 and 2010 Mr. Odom managed the
underground/ aboveground storage tank (UST/AST) compliance
program at Robins Air Force Base (AFB), ensuring that tank installation
was in compliance with all state and federal requirements.

Mr. Odom has been actively involved in investigations involving
Environmental Protection Agency (EPA) emerging contaminants and
investigations and remediation within complex geological environments.
His remediation experience includes petroleum hydrocarbons,
chlorinated solvents, metals, and polycyclic aromatic hydrocarbon
(PAH) contamination. This work has included major excavation
projects, soil and groundwater treatment system construction, and in-situ
remediation of groundwater contamination.

Mr. Odom also has over eight years of sustainment, restoration and
modernization (SRM) construction project management experience to
upgrade mechanical, electrical, and structural building infrastructure,
working in fully functioning U.S. Air Force medical facilities throughout
the southeastern U.S. and California.

Experience Highlights

2014—Present: Corrective Action Management, Fort Bragg, NC.
Project Manager on the demolition and reconstruction of a pre-
treatment system at a C-130 aircraft wash facility; a survey of all
facilities potentially contaminated with perfluorinated compounds
(PFCs), and further investigation through groundwater and soil
sampling; and installation of back flow prevention assemblies at sites

requiring cross-contamination prevention.

2014—Present: Removal and Replacement of Piping at Smoke Bomb Hill AAFES Service Station, Fort Bragg,
NC. Project Manager/Geologist responsible for the removal and replacement of over 500 feet of underground
fuel pipelines, 10 dispenser sumps, and four tank sumps.

2014-Present: Remedial Investigation and Interim Remedial Action, Trap and Skeet Range, Fort McPherson,
GA. Project Manager overseeing the delineation of the extent of PAH and lead contamination at a former trap
and skeet range. This project also includes excavation, stabilization, and disposal of lead and PAH impacted
soils above regulatory levels and site restoration to prepare for sale of the property.

2013-Present: Product Recovery System Pilot Study, Bulk Fuel Farm Facility Building 7009, Hunter Army
Airfield, GA. Project manager responsible for the installation and operation of a pilot study needed to design a
final remedy to remove free product from under the bulk fuel farm.

2013-2015: Site Investigations of Fire Fighting Foam Usage at Various U.S. AFBs. Project manager
responsible for providing program-level information for screening-level investigation of potential sites where
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PFCs may be found related to Air Force-mediated aqueous film forming foam (AFFF) environmental release.
This project involves simultaneously managing field work and reporting for investigations at 10 AFBs located
throughout the United States. Most of the field work has occurred on active Air Force airfields, adding to the
logistical requirements of the project. Duplicate groundwater samples were also collected to prove the
effectiveness of a PFC screening device that Air Force Civil Engineering Center (AFCEC) would like to use
to speed screening for PFCs at all of their bases in the future.

2011-2013: Repair of Mechanical and Electrical Building Infrastructure Systems, Vandenberg AFB, CA.
Project Manager responsible for the multiple AHU, boiler, domestic hot water, and building automation
system (BAS) upgrade in an occupied clinic. Included design and replacement of AHU #1, 3, 5, 6, and 7,
boiler 1 and 2, replacement of a hot water converter with two domestic hot water boilers, and the complete
clinic BAS system. BAS installation included changing out antiquated variable air volume boxes in areas
where asbestos abatement was required. All work was completed during down days, weekends, holidays, and
nights to avoid interruption to the facility’s mission.

2012-2014: Groundwater Investigation Services, Redstone Arsenal, AL. Project Manager to provide
groundwater investigation services during a two-year period of performance in support of Shaw
Environmental’s Performance-Based Management Contract. Twelve single overburden groundwater
monitoring wells, 26 single overburden/bedrock interface groundwater monitoring wells, and 82 single,
nested, or multi-zone deep bedrock groundwater monitoring wells with surface casings were installed in an
epikarst geologic environment using Rotosonic, ODEX, dual walled reverse circulation, dual walled air
rotary, and conventional air rotary drilling methods. Drilling was conducted in active test ranges, former test
ranges, and in areas where chemical munitions were manufactured and had been tested in the past. Screened
well zones were selected by installing and logging reactive borehole liners and conducting wireline packer
testing and open borehole geophysics (natural gamma, 3-arm caliper, optical televiewer, acoustical
televiewer, fluid resistivity and temperature, and hydrophysical testing). Colloidal borescope flowmeter
surveys were performed on newly installed monitoring well screens as well as on older monitoring well
screens throughout Redstone Arsenal. A large portion of the work was conducted in areas where dense non-
aqueous phase liquid (DNAPL) was present—therefore water was treated as hazardous during drilling,
geophysical, and well installation operations.

2012-2013: Repair of Mechanical Building Infrastructure System, Edwards AFB, CA. Project Manager
responsible for the recommissioning of the current BAS to provide improved performance and energy
conservation of the existing air handling unit (AHU) and associated variable air volumes (VAVS).

2011-2014: Delineation Sampling and Soil Excavation Interim Measures SWMU-46, Fort Gordon, GA.
Project Manager/Geologist responsible for coordinating personnel and resources. The project consists of
delineation of PAH and metals contamination in soil and groundwater, ecological and human health risk
assessments, and removal of approximately 20,000 cubic yards of soil and debris.

2011-2013: Repair of Heating, Ventilation and Air Conditioning (HVAC) Systems and BAS, Eglin AFB, FL.
Project Manager responsible for the AHU and BAS upgrade in an occupied 600,000 sg. ft. hospital and seven
associated “out” buildings. Included design and replacement of AHU #3 in Building 2825, replacement of
AHU#1 in Building 2530 and associated condensing unit and outside air damper, and the complete hospital
BAS system as well as the BAS controls in seven other facilities and their connection to the main hospital
system so that utilities could be managed from a single location. All BAS controls conversions were
completed within nine months with much of the BAS installation completed at night to avoid interruption to
the facility’s mission. Project contributed to the facility receiving its Energy Star award.

2011-2012: Repair of Emergency Power System, Patrick AFB, FL. Project Manager responsible for the
replacement of the main electrical distribution and emergency power systems in an occupied medical facility.
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Replaced two existing 455kW generators, two diesel fuel day tanks, fuel pipelines, eight automatic transfer
switches (ATSs), paralleling switchgear, and six distribution panel boards with one 500kW generator, one
diesel fuel day tank, welded stainless steel fuel pipelines, two ATSs, switchgear, and eight higher capacity
distribution panelboards. Two 3-ton split fan coil units with air cooled condensing units were installed in the
Emergency Power Building to remove humidity and ensure a longer life span for the equipment. A
monitoring system for the new generator and day tanks was installed in the Facility Manager’s office.

2011-2012: Air Rotary Deep Bedrock Monitoring Well Installation, Redstone Arsenal, AL. Project
Manager/Technical Lead responsible for installing deep bedrock wells at Redstone Arsenal in support of
Shaw Environmental’s Performance-Based Management Contract.

2011: DPT Borings, Borehole Drilling, and Monitoring Well Installation, Redstone Arsenal, AL. Project
Manager/Technical Lead responsible for installing temporary wells, collecting groundwater samples from
temporary wells, installing overburden, overburden/bedrock interface, and shallow bedrock wells at Redstone
Arsenal in support of Shaw Environmental’s Performance-Based Management Contract.

2010-2012: Disposal of Contaminated Soil from Excavation at Special Operations Forces Joint Intelligence
Brigade Building and AVTEG Annex, Fort Bragg, NC. Project Manager responsible for coordinating
personnel and resources during the removal and proper disposal of 4,800 tons (3,700 cu. yds.) of petroleum
contaminated soil prior to building construction.

2010-2011: Repair Infrastructure Systems for Buildings 1040 and 1060, Shaw AFB, SC. Project Manager
responsible for waterproofing the exterior of Buildings 1040 and 1060, removing the low slope gravel roof on
Building 1060 and replacing it with a pitched truss standing seam metal roof, repairing leaks to the roof of
Building 1040, replacing all exterior windows and doors on Building 1060 to meet anti-terrorism force
protection (ATFP) requirements, upgrading the BAS, replacing an AHU, two chillers and a boiler, and
replacing and relocating the air compressor and vacuum systems.

2010-2013: Corrective Action Plan (CAP) Part B and Free Product Extraction at Underground Storage
Tank (UST) Site 15, Fort Gordon, GA. Project Manager/Geologist responsible for the installation of soil
borings and groundwater monitoring wells used to delineate free petroleum product and petroleum
contamination in soil and groundwater. One surfactant injection and free product extraction event was
performed to remove residual free product.

2010-2011: Dunnage Pit Excavation at the Former Ammunition Supply Point, Fort Bragg, NC. Project
Manager responsible for coordinating personnel and resources during the removal and proper disposal of
17,000 cubic yards of buried ammunition debris and soil. The project followed an expedited schedule to clear
the site for construction.

2010-2011: Stryker Golf Course Pro Shop Debris Excavation, Install Shredder at Incinerator Site, and
Upgrade Paint Spray Booth, Fort Bragg, NC. Project Manager responsible for coordinating personnel and
resources. The project consists of the removal and proper disposal of debris from the basement of a former
building that was covered with a parking lot, demolition of an incinerator, and installation of a bulk paper
shredder and a paint spray booth.

2010-2011: Repair of Building Envelope Systems and Emergency Power System at the Medical Facility,
Robins AFB, GA. Project Manager responsible for waterproofing the clear story and roof system replacement
at Building 207 and upgrading the emergency power system at Building 700.

2009-2011: Grease Trap Maintenance and Repairs and Installation/Upgrading of Back-flow Protection
Assemblies and Devices, Fort Bragg, NC. Project Manager responsible for the installation, replacement, or
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repair of 461 insufficiently protected drinking water systems and repair of 33 grease traps throughout Fort
Bragg.

2010: Well Installation for Site 08 Tobacco Road Gas Station, Fort Gordon, GA. Project Manager/Geologist
responsible for the installation of seven groundwater monitoring wells at the Army and Air Force Exchange
Service (AAFES) station.

2009-2010: Repair of Exterior Building Envelope Systems at the Medical Facility, Hurlburt Field, FL.
Project Manager responsible for waterproofing of four Buildings, 91020, 91041, 91042, and 91049 at the
Medical Facility. Waterproofing consisted of replacing caulk in all joints and window perimeters, applying
water repellent to all block, repairing leaks in metal roofs, and recoating roofs with an elastomeric coating.

2009-2010: Oil Water Separator Inspections and Removal, Robins AFB, GA. Project Manager/Geologist
responsible for coordinating personnel and resources during the project. Tasks included performing regulatory
compliance inspections on every oil water separator (OWS) at Robins AFB. Two OWSs were removed and
one OWS was abandoned in place. Vapor monitoring was performed at all USTs at Robins AFB.

2009-2010: Plugging and Abandonment of Observation Wells, Fort Campbell, KY. Project
Manager/Geologist responsible for properly plugging and abandoning 26 observation wells screened into
overburden and bedrock. Installed grout plugs in wells that contained voids to keep grout from escaping
through the void spaces.

2009-2010: Replacement of the UST and Pipeline System at the AAFES Station, Robins AFB, GA. Project
Manager/Geologist responsible for the replacement of five 10,000 gallon USTs with three 15,000 gallon
USTs while keeping the service station open during the entire project. Pipelines and dispenser sumps were
also replaced.

2009-2010: Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) at Former Skeet
Range, Fort Gordon, GA. Project Manager/Geologist responsible for the delineation of PAH and metals
contamination in soil and groundwater.

2008-2010: Free Product Delineation and Removal at UST Site 15, Fort Gordon, GA. Project
Manager/Geologist responsible for the installation of soil borings and groundwater monitoring wells used to
delineate free petroleum product in groundwater. Free product was removed by quarterly vacuum extraction
events.

2008-2010: Electrical Distribution System Upgrade at the Medical Facility, Tyndall AFB, FL. Project
Manager responsible for replacing transformers, dual voltage load panels, antiquated load panels, repair
grounding connections in electrical rooms, install transient voltage surge suppression systems, remove
abandoned generator controls, and performed a short circuit coordination study.

2008-2009: Replacement of Roofing Systems on Multiple Buildings at the Medical Facility, Moody AFB, GA.
Project Manager responsible for the replacement of the metal roofs at Buildings 893, 905, and 909 with new
standing seam metal roof systems.

2008-2009: Phase | Environmental Baseline Survey and Phase 11 Soil and Groundwater Investigation of the
Bulk Fuel Farm, Two Hazardous Waste Storage Areas, and Georgia Army National Guard Joint Forces
Headquarters Construction Footprint, Naval Air Station Atlanta, GA. Project Manager/Geologist responsible
for the Phase | Environmental Baseline Survey, Phase Il Soil and Groundwater Investigation, and additional
investigation required to delineate semi-volatile organic compound and pesticide contamination discovered
during the Phase Il Investigation. Project was part of a Base Realignment and Closure (BRAC) land transfer
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between the US Navy and Georgia National Guard which required an expedited schedule to facilitate the
design of the Joint Force Headquarters Building.

2008-2009: Tank Support and Permanent Tank Closure, Robins AFB, GA. Project Manager/Geologist
responsible for coordinating personnel and resources during the project. Tasks included performing regulatory
compliance inspections on every tank at Robins AFB, correcting tank deficiencies, and providing technical
support to the Robins AFB Tank Program Manager to ensure regulatory compliance was maintained. One
UST was replaced with an aboveground storage tank (AST) on the active airfield in accordance with Georgia
closure requirements. Closure documents were prepared and submitted to Georgia Environmental Protection
Division.

2008: Permanent Tank Closure, Robins AFB, GA. Project Manager/Geologist responsible for coordinating
personnel and resources during the project. One UST was replaced with an AST at Building 230 in
accordance with Georgia closure requirements. Closure documents were prepared and submitted to Georgia
Environmental Protection Division.

2007-2011: Comprehensive Site Assessment and Corrective Action at POL Point 2, Fort Bragg, NC. Project
Manager/Geologist responsible for the investigation and cleanup of petroleum contamination which
originated from 13 USTs. This project included fully delineating the benzene, toluene, ethylbenzene, and
xylenes (BTEX) contamination, writing the Comprehensive Site Assessment Report, negotiating with state
regulators to satisfy state regulations while protecting the interest of the client, designing an chemical
oxidation and enhanced aerobic bioremediation injection to reduce BTEX contamination below state gross
contaminant levels, writing the Underground Injection Control Permit Application, and writing and
implementing the site’s CAP.

2007-2009: Remedial Action Pilot Studies at the Combined Support Maintenance Shop (CSMS), Camp
Blanding Joint Training Center, FL. Project Manager/Geologist responsible for the design and
implementation of two pilot studies directed at reducing chlorinated solvent contamination. The pilot studies
included an enhanced anaerobic injection and building and operating an air sparging and soil vapor extraction
system. Performance monitoring and reporting was conducted along with a groundwater investigation to
eliminate some of the data gaps at the CSMS.

2007-2008: Heating and Control Systems Upgrade, Robins AFB, GA. Project Manager responsible for adding
hot water heating capacity and optimizing the chilled water system in Building 700, integration of all of the
medical facility’s direct digital controls, and upgrade lighting in all mechanical rooms in Building 700.

2007-2008: HVAC, Electrical, and Control Systems Upgrade, Eglin AFB, FL. Project Manager responsible
for the replacement of the AHU that serves the Labor and Delivery floor of Building 2825, the Direct Digital
Controls (DDCs) which control the medical facility’s Central Energy Plant, and the complete upgrade of the
electrical system which serves the Medical Logistics Area of building 2825.

2007: Purge Propane from Propane/Air Plant, Fort Stewart, GA. Project Manager responsible for the
removal of propane from six 30,000 gallon capacity propane tanks to ensure the safety of demolition crews.
Liquid propane was purged from the tanks with the remaining vapor removed during a burn-off operation.
Due to the high profile location of the tanks near the main gate, proper coordination was essential to the
success of the project. Piping was dismantled between the tanks and a natural gas pipeline feeding Fort
Stewart. Flanges were installed to ensure no inadvertent releases of natural gas into the environment.

2006-2008: Tank Support and Permanent Tank Closure, Robins AFB, GA. Project Manager/Geologist
responsible for coordinating personnel and resources. Tasks included performing regulatory compliance
inspections on every tank at Robins AFB, correcting tank deficiencies, and providing technical support to the
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Robins AFB Tank Program Manager to ensure regulatory compliance was maintained. One UST was
replaced with an AST at Building 255 in accordance with Georgia closure requirements. Closure documents
were prepared and submitted to Georgia Environmental Protection Division. One aboveground Fuel Recovery
System was replaced and a containment pad constructed to house the new system at Building 190 to remedy
excess fuel entering the oil water separator and comply with current regulations.

2007: Campbell Army Airfield Free Product Investigation, Fort Campbell, KY. Project Manager/Geologist
responsible for coordinating personnel and resources during installation of 20 groundwater monitoring wells
used to delineate free-product contamination in the subsurface at Campbell Army Airfield in support of Shaw
Environmental’s Performance-Based Contract.

2007: Lube Rack Investigation, Fort Campbell, KY. Project Geologist responsible for soil sampling to
determine the presence or absence of contamination in support of Shaw Environmental’s Performance-Based
Contract.

2006: Ash Pond 2 Closure and Pond 3 Subgrade Development at Georgia Power’s Plant Arkwright, Macon,
GA. Safety Officer and Site Superintendent responsible for oversight of the field crew during removal of over
120,000 cubic yards of fly ash and associated water from Ash Pond 2. The ash was dried and transported to
Pond 3, where it was consolidated and graded in preparation for a final clay cap. Because the two ponds were
located ¥ mile from each other, SES, formerly STEP Inc., constructed a temporary haul road, and installed
silt fence, culverts, ditches and check dams to protect sensitive wetland areas from excessive sediment. The
project was completed within budget and ahead of schedule.

2006: Campbell Army Airfield Free Product Study, Fort Campbell, KY. Project Geologist during an
investigation to determine extent of free product contamination in the subsurface at Campbell Army Airfield.
Work included oversight of drilling and sampling teams during installation of soil borings and
monitoring/extraction wells.

2005-2006; Tank Support, Robins AFB, GA. Project Manager responsible for coordinating personnel and
resources. Tasks included evaluating and installing Stage 1 vapor recovery at three locations, correcting tank
deficiencies at 30 locations, performing tank vapor and interstitial monitoring at 90 wells in 17 different
locations, and providing Robins AFB with technical support as needed.

2005: Hurricane Katrina Emergency Response, Gulfport, Wiggins, Saucier, and Lyman, MS. Regulatory
Specialist during cleanup and removal of 92 damaged transformers from four cities in Mississippi as part of
the Hurricane Katrina relief effort. Within one day of receiving project requirements, mobilized with a 12-
person team. Work included removal of transformers, oil spill cleanup, and removal of contaminated soil.
Responsible for preparation of spill cleanup and decontamination records, and authored final report.

2005: Bryan Village CAP B, Fort Stewart, GA. Project Geologist responsible for analyzing mobile laboratory
data during DPT groundwater sampling to ensure proper placement of new monitoring wells. Slug testing and
groundwater sampling of existing monitoring wells was also conducted.

2005: Confirmatory Sampling at 160th Special Operation Aviation Regiment Area, Fort Campbell, KY.
Project Geologist responsible for soil and groundwater sampling to determine the presence or absence of
contamination after reports of petroleum odors during a geotechnical investigation.

Previous Experience

Shaw Environmental and Infrastructure (formerly IT Corporation), 2000-2005
Knoxville, Tennessee
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Scientist 11 (E06)

Site Supervisor for the Moody AFB Total Environmental Restoration Contract (TERC) project in Valdosta,
GA:

Supervised and directed all field activities on a RCRA facility investigation at a DoD installation with a
$5.5 to $8.0 million annual budget.

Directed daily communication with U.S. Air Force, Army, Army Corps of Engineers, and commercial
clients.

Direct onsite supervision of drilling activities using Directional, Rotosonic, Mini Rotosonic, Air Rotary,
Hollow Stem Auger, and DPT in clay, silt, flowing sands, gravel, and limestone at RCRA and
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) sites.

Supervised drilling activities in unexploded ordinance (UXO), chemical warfare material (CWM), and
low-level radiation contaminated sites.

Supervised the installation of over 700 groundwater monitoring, soil vapor monitoring, injection,
piezometer, groundwater extraction, and soil vapor extraction wells.

Supervised the installation of two 850 feet long 6-inch diameter horizontal extraction wells that were
screened at a depth of 60 feet below ground surface.

Performed passive and active remedial injections of oxygen releasing compound (ORC), hydrogen
releasing compound (HRC), sodium lactate, dehalococcoides spp. (DHC) microbial organisms, emulsified
oil substrate (EOS), diammonium phosphate (DAP) and potassium permanganate (KMnQO4).

Utilized mobile laboratories and membrane interface probes (MIP) for real-time groundwater and soil
contaminant plume delineation.

Performed slug, pump, and step drawdown tests.
Conducted injection and soil vapor extraction pilot tests.

Supervised the construction of one groundwater treatment system, upgrades to two groundwater treatment
systems, the construction of two groundwater recirculation systems, the upgrade to one groundwater
recirculation system, the construction of a waste storage facility, and the construction of a concrete
decontamination pad with a sump piped to waste storage tanks.

Created maps and located positions using a Trimble global positioning satellite survey unit.

Utilized technical writing skills through report writing and the creation of tables, figures, topographic
maps, and geologic cross sections.

Wrote scopes of work and procured drilling, electrical, mechanical, and waste removal contractors.

Conducted daily site safety meetings and completed health and safety paperwork for a RCRA facility
investigation site.

Coordinated the removal of investigative and remedial derived wastes from Moody AFB field operations
(hazardous and non-hazardous).

Operated tractors, backhoes, forklifts, bulldozers, and excavators.

Moody AFB received the Commander-in-Chief’s Installation Excellence Special Recognition Award
from the DoD during tenure as Site Manager.

Scientist (E04) and Senior Assistant Engineer/Scientist (E03)

Assistant Site Supervisor, Lead Field Geologist, and Site Health and Safety Officer for the Moody AFB
TERC Project in Valdosta, GA.

Staff Geologist for the Redstone Arsenal TERC Project in Huntsville, Alabama.

Briggs and Stratton Corporation, 1998-1999
Auburn, Alabama
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Assembly Worker/Equipment Operator

Assembled Briggs and Stratton small air-cooled engines. In addition, served on the communication team in
the employee involvement program.

City of Foley, 1990-1998
Foley, Alabama
Maintenance Worker/Equipment Operator

Served as a maintenance worker and equipment operator for the City of Foley. Duties included maintaining
all of the city’s athletic fields and swimming pools. In addition, maintained and operated front-end loaders,
tractors, and backhoes.

Professional Memberships/Affiliations
= Sustaining Member of Society of American Military Engineers (SAME)

Honors/Awards

= Received Shaw Environmental’s Presidents Award for contribution to the OMAHA TERC Il program
reaching 1500 days with no lost time accidents.

»  Received Shaw Environmental’s Presidents Award for contribution to the OMAHA TERC Il program
reaching 1,000,000 hours with no lost time accidents.

m  Received letter of commendation from the U.S. Army Corps of Engineers, Omaha District, Project
Manager for contribution to the Moody AFB Environmental Restoration Program

m  Received letter of commendation from the Moody AFB Environmental Restoration Element Chief for
contribution to Moody AFB receiving the Commander-in-Chief’s Installation Excellence Special
Recognition Award.
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Years with SES Group
23 Years
Total Years of Experience
37 Years
Employee Title
Senior Project Manager/Civil Engineer
Office
Oak Ridge, TN
Academic Background
= B.S., Civil Engineering, University of
Tennessee, 1983
Registrations

= Professional Engineer:
Georgia, #028348 (12-31-02)
Kentucky, #15560 (8-10-88)
Tennessee, #19235 (8-11-87)

Certifications

= Level Il Certified Design Professional,
State of Georgia

Professional Training

= OSHA 40-Hour Hazardous Waste
Operations (HAZWOPER) and 8-Hour
Refreshers
USACE Construction Quality
Management
Radiological Worker | and Il
OSHA 8-Hour Hazardous Waste
Supervisor
OSHA 30-Hour Construction Safety and
Health
Hazard Communication
Operations Security (OPSEC)
Bloodborne Pathogens
First Aid/CPR/AED

Mr. Williams’ 37-year career represents a diverse background in the
environmental, geological, geotechnical, and engineering disciplines.
Previously working in the same capacity for sister companies, he was a
Senior Project Manager for five years with SES Construction and Fuel
Services (SCF), and for the preceding 18 years with SpecPro
Environmental Services (SES). He has conducted environmental and
hydrological assessments for the U.S. Department of Defense (DoD),
U.S. Department of Energy (DOE), industrial and commercial facilities,
and residential subdivisions. For the past nine years he has been almost
exclusively dedicated to project management of tasks awarded by the
US. Army Corps of Engineers (USACE) under indefinite
delivery/indefinite quantity (IDIQ) contracts. Additionally, he performs
corporate quality control (QC) oversight on all underground and
aboveground storage tank (UST/AST) removals and closures and AST
installations on Fort Campbell for the USACE Nashville District,
ensuring a quality service that is executed safely, on time and within
budget.

Mr. Williams has performed data acquisition, analyses, and modeling for
potential soil, groundwater, and surface water contamination and
environmental remediation designs for USTs, storm water, and waste
disposal facilities. He has also completed data acquisition and designs
for erosion control and storm water collection, containment, chemical
treatment, and discharge facilities; land use plans; topographic mapping;
and engineering surveying. Mr. Williams has performed surveying for
site plans, topographic surveys, construction layouts, and as-built
drawings using electronic field data collection and has produced
topographic maps using AutoCAD software for more than 100 projects
and thousands of acres. His erosion control design experience includes
ditches, culverts, earthen dams, riverbank stabilization, and storm
conveyances along roads. He has also designed roadways in
subdivisions, incorporating the appropriate drainage structures.

During his career, Mr. Williams has designed over 10 landfills ranging in
size from 15 to 150 acres, to contain: hazardous waste, construction/

demolition debris, and Resource Conservation and Recovery Act (RCRA) Subtitle C and D waste. He has also
designed over 100 surface mine permits, and has a thorough knowledge of Bureau of Land Management, Department
of the Interior, Office of Surface Mining, and state regulations in Tennessee, Kentucky, and Nevada. In addition to
solid waste and mining permits, he has also prepared National Pollutant Discharge Elimination System (NPDES)
permits. His remedial design experience includes addressing contamination at airfields, petroleum, oil, and lubricant
facilities, and fuel distribution sites. In many cases, he has also supervised the implementation of the remediation. He
has managed numerous remediation tasks in Tennessee, Kentucky, and Georgia, and is familiar with remedial
regulations and wastewater permitting in those states. His managerial experience includes supervision of project teams

and monitoring project performance.

Mr. Williams has performed engineering design and construction supervision for coal mines, landfills, subdivisions,
and drainage control structures at sites in California, Georgia, Kentucky, Nevada and Tennessee.
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Experience Highlights

2014—Present: Vapor Intrusion Investigation and Mitigation, Offsite Properties, Fort Gillem, GA. Project
Manager on a task involving the forensic analysis of groundwater, soil, soil vapor, and air contaminant data
(within and adjacent to off-site houses and structures) overlying and near a groundwater plume that developed
due to past usage of areas within Fort Gillem. The project is reviewing and evaluating existing data for data
gaps; collecting additional data; designing and implementing individual building vapor control mitigation
systems as required; along with the operation and monitoring of these systems. The investigation has resulted
in the installation of a mitigation system in a daycare facility, church, and one home. The forensic analysis has
determined in most offsite structures, a complete vapor intrusion pathway (from groundwater plume to indoor
air) does not exist and that no mitigation is required.

2014—Present: Ozone Depleting Substance (ODS) Compliance, Fort Jackson, SC. Project Manager for a task
to update the installation’s ODS inventory of equipment containing in excess of 50 Ibs. of ODS, and to ensure
compliance with all applicable regulations. Also assisting with the implementation of a more effective
recordkeeping system, and with training of personnel identified as essential to maintaining compliance.

2014—Present: Sampling and Corrective Action at Fuel Pipeline A Areas, Well Abandonment and Removal of
Tanks at the Turner Job Corps Area at Former Turner Air Force Base (AFB), GA. Project Manager
overseeing a follow-on task for additional soil and groundwater sampling and reporting for three remaining
sub-sites that will require the installation of four additional wells at Site A4. A total of 15 groundwater wells
will then be sampled for the four sites. Soil samples will be taken from 12 soil borings—including four
borings used to install the four groundwater monitoring wells at A4. The task also includes the removal of 37
Formerly Used Defense Sites (FUDS) eligible heating oil tanks, used in conjunction with former buildings
within the cantonment area of the former Turner AFB. A geophysical survey was done to assist in locating
these tanks. In addition, monitoring wells will be abandoned that are no longer needed at sites receiving
previous No Further Action Required status from the Georgia Environmental Protection Division UST
Management Program. The project removed the tanks and sampling data allowed recommendation of No
Further Action at six tank sites. Additional soil and groundwater investigations recommended No Further
Action at one site along the pipeline with further investigations recommended for one site along the pipeline.

2012—Present: Remedial Action at Site A11J, Former Turner AFB, GA. Project Manager overseeing the
delineation of the extent of contamination at the site of a 25,000-gallon fuel UST and to revise the Corrective
Action Plan (CAP)-Part B and provide the approach for site closure in accordance with the Georgia EPD UST
Management Program.

2014-2015: Methane Feasibility Study, Landfill 3, Fort Jackson, SC. Project Manager overseeing a methane
feasibility study at Landfill #3, an inactive, former 70-acre sanitary landfill that used the trench and fill style
of operation between 1974 and 1994. The study reviewed historical information, measured the volume of
methane from each well and determined the potential for methane harvesting or flaring; evaluated whether
prescribed burns of the non-capped landfill area posed a safety threat by evaluating sub-surface
concentrations in that area; determined if methane migration posed a threat to populated areas that included an
elementary school and day care centers; and if methane threatened (or will threaten) populated areas, and
what mitigation measures need to be implemented. The study determined the methane currently being
generated was not an imminent threat to the nearby receptors and the methane gas being generated was not
sufficient to recommend the capital cost to support a methane reuse project over the service life of a typical
reuse project

2012-2014: Remedial Action at Site A, Former Turner AFB, GA. Project Manager overseeing the installation
of three new monitoring wells at 11 separate sites and amendment of the existing CAP-A and/or CAP-B
based on results of additional investigation at Site A, a former fuel distribution center. The investigation
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resulted in the Georgia EPD approving No Further Action status at nine of eleven sites along the pipeline and
determining the probable locations for the 37 heating oil tanks thought to be present.

2013—2015: Storm Water Conveyance System Survey of Military Family Housing and Well Head Protection
Plan and Evaluation for Shaw AFB, Sumter, SC. Project Manager overseeing the surveying and mapping
efforts to update the Municipal Separate Storm Sewer System (MS4) GIS data base relating to storm water
conveyance systems and updating the Well Head Protection Plan to include all of the elements required by the
South Carolina Department of Health and Control (SCDHEC) and the U.S. Environmental Protection
Agency. As part of the task, the efficiency and projected life of air strippers was determined that are used
with several base wells, along with recommendations for future treatment.

2012-2013: Methane Evaluation and Utilization Study, Fort Stewart, GA. Project Manager on project to
address public safety as it relates to possible methane migration from the South Central Landfill at Fort
Stewart and evaluating the technical and economic feasibility of collecting the landfill gas (LFG) from the
landfill and using the LFG as a fuel source at the Installation. Field testing determined the presence and
concentration of landfill gas and modeling determined the LFG production estimates using the Environmental
Protection Agency’s Landfill Gas Emissions Model (LandGEM). Evaluation determined there was an
inadequate gas volume and methane concentration to use as a fuel source, and recommended further
evaluation and design to control LFG migration to protect public safety.

2012—Present: CAP Part A and Part B, AAFES Victory Shoppette, Fort Stewart, GA. Project Manager
overseeing the delineation of the extent of petroleum contamination at the site of piping replacement to revise
the CAP-Part A and CAP-Part B and provide the approach for site closure in accordance with the Georgia
Environmental protection Division (EPD) UST Management Program. After the extent of contamination was
determined, groundwater monitoring has demonstrated the contaminants of concern were at acceptable levels
and a No Further Action status was granted by the Georgia EPD UST Management Program.

2011-2012: Kelley Hill Debris Removal, Fort Benning, GA. Senior Engineer on the designs for removal
activities of 16,500 cubic yards of debris from a highly eroded area at a closed inert landfill and subsequent
site restoration that incorporated improved storm water management, grading and re-establishment of
groundcover.

2011-2012: Land Use Controls at the 4™ Infantry Brigade Combat Team (IBCT) Complex, Fort Stewart, GA.
Project Manager on the installation of 11,300 feet of 6-foot high security fencing around four separate
wetland areas within the IBCT complex.

2010-2012: Storm Water, Erosion and Sediment Controls at Mirror Lake, Fort Gordon, GA. Project Manager
upgrading the existing water control system through repair to the standpipe and outlet pipe system at Mirror
Lake, to properly convey storm water in compliance with state and federal regulations.

2010-2013: Interim Remedial Action at USTs 208 and 209, Fort Stewart, GA. Project Manager responsible
for a 24-hour enhanced fluid recovery event at one extraction point (monitor well 42-13) at which 76 gallons
of petroleum hydrocarbons were removed. A semi-annual sampling event took place to determine
groundwater flow direction and free product was measured in monitor well 42-13 at a thickness of 0.95 feet.
Conducted excavation to remove free product and petroleum contaminated soil, and quarterly groundwater
monitoring. The site received a no-further-action-status from the Georgia EPD and the site wells were
plugged and abandoned.

2010-Present: MS4 Non-Compliant Post Construction Best Management Practices (BMP) Corrective
Actions, Fort Stewart, GA. Project Manager on in-stream seasonal monitoring, compliance and flood plain
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modeling, and BMP and/or maintenance recommendations. The monitoring and modeling has resulted in
recommendations for the implementation of BMP upgrades to four areas of the storm water system.

2010-2012: UST CAP Part A, Victory Shoppette, Fort Stewart, GA. Project Manager on the preparation of a
CAP Part A at site of four USTs at the active gas station: facility renovations included relocation of the
gasoline pumps and removal and closure of the former pump islands. Results of associated soil sampling
indicated that soil and groundwater contamination existed. Installed eleven soil borings using direct push
technology and obtained a total of 22 soil samples using a Geoprobe. Groundwater monitoring wells were
installed at eight of the soil borings, and groundwater sampled for benzene, toluene, ethylbenzene, xylenes
(BTEX), polynuclear aromatic hydrocarbons (PAHS), total petroleum hydrocarbons (TPH) gasoline range
organics (GRO) and diesel range organics (DRO). The extent of the petroleum contamination was
determined.

2010-2011: Detention Pond Study, Fort Bragg, NC. Project Manager on the design of a flow control structure
to provide peak flow reduction and short-term storage for runoff to improve water quality by reducing
sediment traveling downstream.

2010-2011: Curb Washrack and Tank Curb Implementation for Pollution Prevention, Fort Stewart, GA.
Project Manager at installation of rollover curbing at 12 locations, all either washrack or tanker containment
sites, on Fort Stewart. Some motor pools received both tanker containment curbing and washrack rollover
curbing, and other motor pools only received one or the other. In addition, a concrete pad was constructed
near a loading ramp at Building 720 at Hunter Army Airfield (HAAF).

2009-2012: Sediment Removal from Wilkerson Lake, Fort Gordon, GA. Project Manager on a $2.6 million
effort to remove sedimentation from the seven-foot deep Wilkerson Lake and two 10-feet wide culverts
draining into the lake. Twenty soil borings were drilled to determine thickness of the sediment and to
characterize it for disposal. Access roads were constructed in the lake in order to perform the sediment
removal. Approximately 26,000 cubic yards of sedimentation were removed.

2009-2010: Curb Washrack Implementation and Hazardous Waste Satellite Covers, Fort Stewart, GA.
Project Manager responsible for ongoing installation of concrete drive-over curbing to divert storm water
away from washracks and providing secondary containment at tanker parking areas, and the procurement and
installation of Hazardous Waste Satellite Covers (Lockers) at Fort Stewart and HAAF.

2009: UST Removal, Fort Stewart, GA. Field manager responsible for removal of two unregistered 5,000-
gallon USTs 5-J1 and 5-J2 at Building 1330 in Fort Stewart. Approximately 14,000 gallons of surface water
were removed from the area first; the water was stored in an on-site, rented storage tank until analysis verified
the water to be acceptable for disposal. Soil was removed from the area using a track hoe, and placed in
plastic-lined roll-offs. The area was backfilled with #57 stone and rolled in with a drum roller. The roll-off
containers were staged in an off-site area until characterization analysis determined the soil acceptable for
landfill disposal. Because soil concentrations above the groundwater table were below the GUST-9 detection
limits, “Clean Closure, No Further Action Required” was recommended for this UST system.

2008-2009: Soil Remediation and FY08 Groundwater Monitoring, HAAF, GA. Field manager responsible for
remediation and monitoring efforts at the former Pumphouse #2 site, an old aviation-gas fuel island that once
held ten 25,000-gallon USTs, all since removed. Tasks included: excavating and stockpiling the
uncontaminated soil; removing the contaminated soil; applying Oxygen Release Compound® (ORC®) to the
excavation floor and four side walls; backfilling the excavation site; re-installing three groundwater
monitoring wells that were within the excavation area; and conducting groundwater monitoring at the site.
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2008-2009: Time Critical Removal Action (TCRA), Fort Stewart, GA. Project Manager for TCRA to extend
security fencing and signage at the Hero Road Trench Area Munitions Response Site in Fort Stewart. SES
cleared brush from the proposed fence line and installed approximately 1,122 linear feet of 7-feet high, chain-
link fence, one 20-foot wide double swing gate to allow vehicular access to the site, and five permanent
warning signs.

2007-2009: Abandonment of 22 Monitoring Wells at the Victory Shoppette Site, Fort Stewart, GA. Project
Manager responsible for abandonment of 22 monitoring wells at a busy service station. Four of the wells were
installed in the tank-pit backfill and were not normal monitoring wells which were abandoned by pulling the
well materials from the ground, allowing the cavity to fill and plugging and sealing the surface; the remaining
18 wells were abandoned according to state of Georgia regulations. This was a follow-on project from an
annual storage tank assessment project.

2007-2009: Low Impact Development Projects, Fort Stewart, GA. Project Manager responsible for design
and construction of two low impact development projects. Designed and supervised construction of a retrofit
for the Soldiers Services Center, by eliminating an unsightly storm water retention pond close to the building
and routing storm water drainage to another retention basin, allowing a recreation area next to the building.
Removed sediment accumulation from several storm water conveyance systems. Designed and replaced
several storm water culverts that allowed for needed storm water conveyance and upgrading due to
installation infrastructure development. Designed and constructed a channel system to provide additional
storm water retention, thus reducing flooding impacts downstream. Total cost of projects was $3.2 million.

2007-2008: Remedial Action for UST CAP Part B, Fort Stewart, GA. Project Manager overseeing a remedial
action to treat benzene-contaminated groundwater at a former UST site at an active automobile service station
in a residential area on Fort Stewart, Georgia. ORC Advanced® was applied through direct push technology at
three locations as a means of accelerating contaminant degradation at the site. SES installed three
groundwater wells and conducted semi-annual well sampling from these and twelve existing wells to monitor
the treatment. The ORC treatment was successful with benzene levels reduced to within acceptable limits and
the 15 wells were subsequently closed with No Further Action required.

2006-2007: South Central Landfill, Fort Stewart, GA. Project Manager responsible for responding to a
methane migration problem associated with an old landfill near a heavily used tank trail. Directed a
geophysical survey and exploratory trenches to delineate the boundaries of an old disposal area. When
sanitary debris was found outside the landfill boundary, was responsible for removal of over 50,000 tons of
waste and appropriate disposal into an active waste cell. Conducted a pilot study to determine the most
appropriate technology for installing an impervious barrier to prevent methane gas from migrating off the
prescribed southern boundary of the landfill. A less permeable barrier, using compacted borrow soil, was
installed. Total project cost was $1.1 million.

2005-2006: Solid Waste Management Unit (SWMU) 149 Oil Pits, USACE-Nashville District, Fort Campbell,
KY. Project Manager for a $200,000 site investigation of four suspected oil pit sites, where waste oil was
disposed using a French drain seepage pit. Obtained utility clearances and required digging permits for each
site prior to removal action. At each site, all surface and subsurface oil pit structures and contaminated soils
encountered were removed and disposed, confirmatory samples were collected, the excavations were
backfilled, and the sites were restored to blend with the surrounding terrain. The data obtained from the
confirmatory sampling were used in conducting a data screening assessment for each site where a removal
action occurred. The screening assessments were conducted in accordance with the approved work plan.
Results indicated that all remaining concentrations were below cleanup standards and No Further Action was
recommended. The methodology used saved the client time and money by eliminating the investigative,
delineation, and corrective measures phases by remediating the site at the time contamination was found.
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2004: Permanent Tank Closure, Robins AFB, GA. Project Manager responsible for the removal of two USTs
in accordance with Georgia closure requirements. Work included disposal of tank contents, soil and
groundwater sampling, drilling soil borings, removal of existing vapor monitoring wells, and determining
action levels based on the distance to nearby water wells and groundwater pollution susceptibility. Prepared
all closure documentation to support No Further Action at both sites.

2004: Hemmitt Tanker Pad Construction, Fort Campbell, KY. Project Manager for the installation of a new
reinforced concrete pad, complete with a secondary containment system, for the new Hemmitt tanker parking
facility. The project included a topographic survey to determine existing site elevations and site preparation,
including grubbing, grading, filling, and compacting as needed. Managed installation of the 8-in. reinforced
concrete pad measuring approximately 141ft. x 61ft.; secondary containment curbing (three sides) and
rollover (one side) was constructed to meet regulatory requirements, and control joints were sealed with fuel-
resistant caulking. Five galvanized static ground connection rods were installed with the pad.

2004: Sinkhole Verification, Fort Campbell, KY. Project Manager of a task to verify the existence of over 90
sinkholes that were referenced in historical documents at Fort Campbell. Visited each site to assess whether
storm water flowed into the sinkholes, photographed each area, installed markers, and collected survey data
using global positioning system equipment.

2004: Bryan Village CAP-A, Fort Stewart, GA. Lead Engineer and field team member during installation of
four groundwater wells, well sampling, and soil sampling around a former tank pit where fuel-related
contamination had been detected in the groundwater. Performed the majority of fieldwork at night to
minimize disruption to the active fueling facility. Provided peer review of the work plan and other project
documents.

2003-2004: UST Removal at Wright Army Airfield, Fort Stewart, GA. Project Manager and Engineer for the
removal of a 2,000 gallon UST used for heating oil. Directed fieldwork during tank and line removal, and
collected soil samples in accordance with Georgia requirements. Completed all fieldwork, including capping
the lines and removing the tank and associated equipment, in just two days, well ahead of schedule. Prepared
all permanent closure documentation and project report.

2003: SWMUs 12 and 15, Fort Campbell, KY. QC Manager for a project involving the application of
hydrogen release compound (HRC) into the subsurface in an effort to remediate trichloroethylene (TCE) and
benzene contamination. HRC was pumped into injection points through hollow-stem rods. Periodic samples
were collected to determine the effectiveness of the HRC treatment. Responsible for QC review of project
documents, logbooks, and field procedures.

2003: Old Hospital Complex Investigation, Fort Campbell, KY. Sampling team member responsible for
collecting over 600 soil samples on a 70-acre site. The samples were shipped to the laboratory and analyzed
for metals, volatile organic compound (VOC), semi-volatile organic compound (SVOC), and pesticide
contamination. Conducted a QC review of the project document and all laboratory data.

2003: Oil Pit Removal, Fort Campbell, KY. Project Manager for a follow-on task to remove additional oil pits
at Fort Campbell. Responsible for preparation of project reports. Provided oversight of fieldwork to remove
oil pits 149B and 1490 in Tennessee and oil pits 149S, 149T, 149U, and 149V in Kentucky. Surface and
subsurface oil pit structures were removed as well as all contaminated soil. Confirmatory samples were
collected.

2003: Removal and Permanent Closure of USTs at Hunter Army Airfield, Fort Stewart, GA. Project Manager
for permanent closure of five USTs in accordance with state of Georgia requirements. Tanks ranged in size
from 500 to 12,000 gallons and contained diesel fuel, used oil, and anti-freeze. Responsible for oversight of
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the removal of all tanks and ancillary equipment. Tanks were recycled and confirmatory samples were
collected (soil and groundwater). All removal activities were completed in less than two weeks.

2002-2003: SWMU 146 Bioremediation, Fort Campbell, KY. As QC Manager, reviewed logbooks, field
procedures, and project documents during this project to determine whether ORC® would accelerate
bioremediation in groundwater at SWMU 146. ORC was applied at the site in October 2002 to mitigate total
petroleum hydrocarbon (TPH)-EPH contamination. The ORC was sprayed as slurry on the bottom and
sidewalls of an excavated area, which was subsequently backfilled with #57 limestone, restored to blend with
the surrounding topography, and monitored for one year to determine the effectiveness of the treatment.

2002: Y-12 Boneyard/Burnyard Project, National Security Complex (Y-12), Oak Ridge, TN. Project engineer
responsible for oversight during the removal of approximately 80,000 cubic yards of low-level radioactive
waste. Coordinated with radiation control personnel during all sampling activities.

2002: SWMU 11 Investigation, Fort Campbell, KY. Project Manager for the investigation of a suspected
landfill site. Eighty trenches were excavated to determine whether buried debris was present over the 40-acre
area. Responsible for surveying and preparation of the work plan and health and safety plan. Interviewed
knowledgeable utility personnel to determine likely areas of debris. Established the boundaries of an existing
three-acre landfill and prepared the final drawings.

2002: Landfill 17, Fort Campbell, KY. Project engineer for the restoration of the vegetative cover at Landfill
17. Restoration was necessary because of erosion damage and debris settlement. Responsible for surveying
and verifying that the final design provided positive drainage for the site. Fill material was brought in, graded,
and seeded to re-establish vegetation.

2002: SWMU 27 Investigation, Fort Campbell, KY. Project engineer during a RCRA facility investigation at
the Open Burn/Open Detonation site. Worked closely with unexploded ordnance (UXO) personnel and
conducted UXO screenings prior to all soil and groundwater sampling events. Surveyed soil samples and
provided peer review of project reports.

2001-2002: Oil Pit/Lube Rack Removals, Fort Campbell, KY. Project Manager for the removal of 12 oil pits
and one lube rack in the Main Cantonment area of Fort Campbell. Prepared the work plan, health and safety
plan, and final project reports. Responsible for managing the field crew, surveying excavation areas and
sampling locations, collecting confirmatory soil samples, and coordinating the off-site disposal of
contaminated soil.

2000: Drakes Creek Dredging, Hendersonville, TN. Project Engineer and QC Manager responsible for the
initial soundings of the Drakes Creek area to determine sediment thickness. Performed the initial topographic
verification before dredging activities began. Project was conducted to restore the Drakes Creek embankment
and activities included dredging to a depth of five feet, installation of geotubes to contain the dredged
material, and restoration of the site using bioengineering and conventional techniques.

2000: Mousetail Landing, Perry County, TN. Project Engineer for the initial site reconnaissance and
topographic survey. Identified additional erosion that required redesign efforts. Project activities included the
protection of the shoreline and an exposed Indian Burial Mound using geotextile and Class B riprap.

1999-2003: Groundwater Summary Report, Fort Campbell, KY. QC Manager responsible for final report
review. The annual report summarized analytical data that had been collected from over 140 wells at various
SWMUSs, one area of concern, and the Campbell Army Airfield.
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1999-2000: Knoxville Streambank Protection, Knoxville, TN. Project Engineer responsible for the initial
topographic verification of pre-construction conditions. Project activities included the installation of 20,000
tons of Class B riprap and geotextile fabric to protect the shoreline near Neyland Drive. The effort was
completed over 3 months ahead of schedule, and protected 2,275 feet of shoreline.

1999-2000: Wastewater Treatment Plant Demolition and Characterization, Fort Campbell, KY. Project
Engineer for the characterization and demolition of an abandoned wastewater treatment plant located in the
northwest corner of the Old Clarksville Base area of Fort Campbell. Surveyed and mapped sampling
locations, conducted soil sampling, and assisted in writing/editing project reports.

1999-2000: Drain Line Replacement at Areas of Concern A and D, Fort Campbell, KY. Project Engineer for
the Phase Il drain line replacement at Areas of Concern A and D at Fort Campbell. Responsible for sampling
of the contaminated soils beneath the old pipes that were removed and for placing the new pipes on grade to
achieve gravity flow. Assisted in writing/editing the reports and providing as-built drawings for the new drain
lines.

1998-2000: Subsurface Investigation of SWMU 149 Oil Pits, Fort Campbell, KY. Project Engineer for
confirmatory sampling at two oil pits within SWMU 149 at Fort Campbell to confirm the presence of TPH,
SVOCs, and polychlorinated biphenyls (PCBs). The effort required trenching and excavating soil at SWMUs
149A and 149F. Responsible for soil sampling to confirm the presence of contamination within the pits,
guiding the removal of the oil pit at SWMU 149A, and writing/editing the reports.

1998. Streambank Protection at Decatur, Hardin, Perry, and Wayne Counties, TN. Project Engineer for
streambank protection on the Tennessee River. Work included the installation of erosion controls, excavation
and restoration of the existing stream channel, installation of geotextile, clearing, and grubbing. Responsible
for the redesign of approximately 3000 feet of streambank on the Tennessee River at Clifton Marina, along
with the construction stakeout, placement of over 12,000 tons of stone, and 6,200 sq. ft of geotextile for
erosion control next to the campground. Produced the construction layout for storm water drainage piping,
with inlet grates on the downstream side of the earthen portion of Center Hill Dam.

1998: Land Between the Lakes Landfill, Tennessee Valley Authority (TVA) Golden Pond, KY. Project
Engineer for redesigning the final grade of the supplemental cover for a non-permitted landfill at Land
Between the Lakes. The landfill, which was constructed in 1984, pre-dated permitting requirements, but the
State of Kentucky directed that it be characterized under CERCLA. Redesigned the configuration of a portion
of the landfill for positive drainage and to eliminate excessive settling of the existing cap, provided
construction stakeout, and prepared as-built drawings. Assisted in groundwater sampling and editing project
reports.

1997-1998: LMES-HAZWRAP—Environmental Remediation, Fort Campbell, KY. As Project Engineer for
remedial activities at Fort Campbell:

= Redesigned the final cover configuration, drainage system, and access roads for a non-permitted landfill
site (Landfill No. 9), which was constructed prior to current regulatory requirements. Prepared the initial
construction layout and as-built drawings.

= For Landfill 7, redesigned the cap, surrounding channels, and final topography. Supervised construction
of the channels, placement of riprap, and construction stakeout of the final cover. Duties included site
characterization and design, removal of landfill debris, collection of quality assurance (QA)/QC samples
to determine if all the debris was removed and whether any contaminants had leached into the soil
beneath the landfill, and supervised disposal of the excavated debris at Landfill 7. This project resulted in
considerable savings to the client partially because the channels were designed to use existing drainages.
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The client and USACE were very pleased with the success of this project and, therefore, increased the
scope of work to include the construction of an additional 500 feet of channels.

= Designed investigation-derived waste (IDW) site. Prepared the site grading/drainage plan and road design
and sited a pre-fabricated metal building and a truck/drill rig washing facility. This site was designed to
facilitate decontamination onsite for regulatory driven investigations, resulting in more rapid
decontamination of equipment and shorter field investigations.

» Conducted preconstruction site preparation for the new troop medical and dental facility, which was to be
built on an old landfill. Duties included site characterization and removal of landfill debris, QA/QC
sampling to determine if all the debris was removed and whether any contaminants had leached into the
soil beneath the landfill, and supervised the disposal of excavated debris. The project was completed in a
brief amount of time to enable construction of the $7.2 million clinic to proceed on schedule.

1995-1997: Site Assessment, U.S. Bronze Powders; Maryville, TN. Project Engineer for the site investigation,
regulatory negotiations, remedial design, and remedial actions of an uncontrolled industrial disposal area
containing buried drums, fugitive metallic waste, and concrete debris. This project was one of the initial
voluntary cleanup actions in the state and was based on our recommendation to the client to proceed before
the regulators required it.

1994-1996: Construction and Demolition Landfill Services, Inc.; Poplar View Landfill, Knoxville, TN.
Project Engineer for the planning, investigation, design, and permitting of a 26-acre Class IV RCRA
Subtitle D construction/demolition landfill in Knox County. Responsible for the design, construction,
construction monitoring/oversight, and certification documents for the Poplar View Landfill. Conducted a
hydrogeologic investigation, computer modeling, and completed the construction of a geologic buffer
required to satisfy siting requirements.

1994: L MES-K-25 Powerhouse Demolition Project, Oak Ridge, TN. Project Engineer responsible for
surveying sampling locations to support decontamination and decommissioning activities. Materials
characterized included all insulation, building components and surfaces, wire, roofing material, floor mastic,
oils, grease, paint, lead-based materials, and mercury switches. Materials were analyzed for the presence of
radiological emissions, PCBs, lead, chromium, cadmium, mercury, and asbestos. The surface area of the
buildings that required characterization exceeded one million square feet.

1994: LMES-Landfill Design, Oak Ridge, TN. Project Engineer for conducting three conceptual designs for
Class IV RCRA Subtitle D landfills within the K-25 site. This included addressing site access, placement of
wastes, and operational and cover requirements for a substantial quantity of demolition debris. Responsible
for producing conceptual designs for landfills at the K-25 site, which will be used for disposal of wastes
generated from decommissioning and demolition activities.

1994: IMCO Recycling, Inc., Landfill Design, Rockwood, TN. Project Engineer for the planning, site
investigation, design, and permitting of a 150-acre Subtitle D, Class Il industrial landfill in Roane County.
Responsibilities included the conceptual design, hydrogeological investigation using computer modeling, and
the design to contain and dispose of special industrial waste that produces heat and ammonia when exposed to
water. The design included ponds, roads, and disposal cells using the EPA’s Hydrologic Evaluation of
Landfill Performance (HELP) computer model.

1994-2000: Jacobs Engineering Group, Jacobs Environmental Management Team, Oak Ridge, TN. Civil
Engineer providing support to the Jacobs Environmental Management Team. Determined capping
requirements and storm water impacts for the feasibility study for the Bear Creek Valley Project at Y-12. This
site included numerous waste disposal areas, and analyses indicated that contaminants were migrating off site.
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This project was the pilot study for the watershed approach to investigation and remediation and resulted in
substantial savings to the client.

1993-1996: TVA, Landfill Closure Plans, New Johnsonville, TN. Project Engineer for the design and
preparation of closure plans for TVA landfills in Tennessee and Kentucky. Responsible for site investigations,
RCRA corrective action plans, cap design and construction, construction QA/QC during remedial actions, and
closure certification for a 2-acre Class IV demolition landfill contaminated with TCE. Work included site
characterization and engineering design to minimize/prevent migration of TCE to groundwater beneath the
site.

1993-1996: Construction and Demolition Landfill Services, Inc., Ridgeview Landfill, Knoxville, TN. Project
Engineer for the planning, investigation, design, and permitting of a 18-acre Class IV RCRA Subtitle D
construction/demolition landfill in Knox County. Responsible for the design, construction, construction
monitoring/oversight, and certification documents for Ridgeview Landfill. Project activities included a
hydrogeologic investigation, associated computer modeling, and addressing zoning issues. Designed and
supervised the construction of a storm water impoundment as well as a leachate control system. Also
responsible for design of the cap and the daily operation plan. The project included the treatment and disposal
of approximately 50,000 gallons of contaminated water.

Metal Resources, Inc., Loudon, TN. Design Engineer for redesigning a landfill in Loudon County for disposal
of heat and ammonia producing industrial waste. The landfill was redesigned according to RCRA Subtitle C
requirements to improve the efficiency and maintenance requirements of the initial design and to reduce
construction costs. The design included a double liner system, leachate collection and leak detection systems,
ponds and impoundments for surface runoff, access roads, disposal cells, grading to promote positive
drainage, control of gas migration, and a vegetative cover to minimize erosion.

IMCO Recycling, Inc., Roane County, TN. Design Engineer for the design of a RCRA Subtitle C landfill near
Midtown in Roane County. The first phase of the project was a preliminary investigation of the soils and a
stream as well as conceptual design plans. The second phase consisted of conducting the hydrogeological
investigation for the Part Il permit application required by the Tennessee Division of Solid Waste
Management. This investigation included 84 soil borings and associated testing/evaluation of the samples,
which were used to describe the subsurface conditions. Based on this information, the next phase entailed
producing the engineering designs for a monolithic landfill. Although the regulations do not require such
stringent designs for Class Il industrial solid waste disposal facilities, this landfill was designed to meet the
requirements of RCRA Subtitle C for hazardous wastes. The landfill was designed using two geomembrane
liners in addition to the geologic buffer. Specific design elements included establishing the perimeter of the
landfill and final contours, balancing cut and fill, developing the phasing and sequencing plan, preparing the
basin/ditch layout and hydrologic investigation, designing collection and diversion ditches, designing
sediment impoundments and the leachate collection system, conducting a threatened and endangered species
survey, and conducting a Phase | archaeological survey. A second conceptual design was prepared that
specified having all waste disposal activities conducted under a moving shelter system on rails to keep the
wastes dry. This design was proposed because the waste produced ammonia gas when contacted by water.
The site closure plan included provisions for management of the landfill gases, erosion control, and grading
for proper drainage.

Roane County—Roane County, TN. Project Engineer for the redesign, regulatory negotiation, leachate control,
remediation, construction, and construction management of a 30-acre Class | solid waste landfill. Prevented
discharge of leachate mixed with surface water into Watts Bar Lake for three months. Designed and
constructed a ten million gallon holding pond. This project allowed the client to successfully comply with
regulations by redesigning the operations and closure plan for the landfill. The closure plan included re-
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grading the site to promote positive drainage, a cover of vegetation in order to minimize erosion damage, and
gas migration controls.

TVA-Gallatin, TN. Project Engineer responsible for construction QC during remedial actions and closure
certification for a seven acre demolition Class Il landfill containing asbestos.

Previous Experience

Core Group, Inc., 1989-1992
Vice President/Owner

Responsible for permitting, design, and environmental compliance for coal mines and landfills.

Kenwill, Inc., 1981-1989
Maryville, Tennessee
Vice President/Natural Resources

Served in progressive roles from engineering technician to vice president of the Natural Resources Division.
Responsible for the permitting, design, and environmental compliance of coal mines and landfills.

G&AB Nolan, Inc., 1979-1981
Lake City, Tennessee
Mining Consultant

Responsible for coal mine design, preparing mining permits, and environmental compliance with regulatory
guidelines.

Dixie Pine Coal, 1978-1979
Lafollette, Tennessee
Engineering Technician

Assisted with coal mining permits and design.

Professional Memberships/Affiliations
= Sustaining Member of Society of American Military Engineers (SAME)
= Member American Society of Civil Engineers (ASCE)

Honors/Awards

= In August 2000, Mr. Williams received the “Award for Individual Excellence” presented by the Fort
Campbell Environmental Restoration staff.
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Jeff Carter, Sr. Geologist/Project Manager

Years with SES Group
6 Years

Total Years of Experience
36 Years

Employee Title
Sr. Geologist/Project Manager

Office
Oak Ridge, Tennessee

Academic Background

= BA, Geological Sciences, University of
Tennessee, 1980

= 16 Hours Graduate Study in Geology
and Computer Science

Professional Training

= OSHA 40-Hour HAZWOPER and 8-
Hour Refreshers
OSHA 8-Hour Waste Managers
RadWorker |
RadWorker I1
Hydrogen Sulfide Escape
Nuclear Density Gauge Operation
Geographix Exploration System
Advanced
Modeling Transient Groundwater flow
in 2D and 3D Basic
USAF Environmental Resources
Program Information Management
System (ERPIMS)
First Aid/CPR

% Aerostar SES..

Mr. Carter specializes in subsurface exploration and fluid migration
through porous media. He began his career in oil and gas exploration
providing well-site geological support which involved detailed sample
and core description, reservoir analysis, electric log analysis, and gas
chromatography analysis. In his more than 25 years of environmental
restoration work Mr. Carter has managed and completed environmental
studies and cleanups under the Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA), the Resource
Conservation and Recovery Act (RCRA), and various State
environmental statutes. He has worked directly for large government
contractors, small independent environmental firms, and a State
regulatory agency—the Commonwealth of Kentucky.

Mr. Carter has a wide range of experience with investigative, sampling,
and remediation techniques, as well as regulatory compliance and
interpretation. He has successfully completed environmental restoration
at underground storage tank (UST) sites with petroleum contamination,
sites with radioactive contamination, as well as large industrial facilities
with multiple contaminants including chlorinated solvents. He has
performed work at sites throughout the United States and frequently
provides geological oversight during well drilling at sites with a wide
range of contaminants, including radioactive waste, solvents,
fuel/petroleum, oil and lubricants (POL), pesticides, perchlorates, metals,
and PCBs.

Mr. Carter serves as Project Manager and Technical Advisor/Regulatory
Specialist for various projects. As Project Manager, he is responsible for
developing project proposals, allocating resources, managing
subcontractors, controlling project budgets, scheduling project activities,

writing project planning documents and reports, and managing field operations. His duties also include interfacing
with clients and providing project updates and monthly reports to clients and senior management. As Technical
Advisor/Regulatory Specialist, Mr. Carter reviews documents and provides input to other Project Managers on
drilling/sampling operations, remediation technologies, and regulatory issues.

Experience Highlights

2014—Present: USACE Savannah and Omaha Districts Aqueous Film Forming Foam (AFFF) Projects,
Various Air Force Bases. Senior Technical consultant for the Savannah AFFF project and Project Geologist
for the Omaha AFFF project. These investigation are being conducted for the emerging contaminant
perfluorinated compounds (PFCs) at 39 U.S. Air Force Bases. Duties include the development of project-
wide/base-specific planning documents, and documentation of all results in base specific project reports. Also
serves as technical advisor for inputting analytical data in the Air Force Environmental Resources Program
Information Management System (ERPIMS).

2013-2014: Aqueous Film Forming Foam (AFFF), Various Air Force Bases. Project Team Leader of the
investigation for the emerging contaminant PFCs at ten U.S. Air Force Bases. Project involves development
of project-wide and base-specific planning documents; on-site document searches and personnel interviews
into the historical use of PFC containing material at each base; field investigations to determine the
presence/absence of PFCs in soil and groundwater; and documentation of all results in base specific project
reports.
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2012-2014: Groundwater Investigation Services, Redstone Arsenal, Alabama. Providing geologic
consultation at Redstone Arsenal in support of groundwater investigation services being performed by CB&I
for the U.S. Army Environmental Command.

2011-2012: DPT Borings, Borehole Drilling, and Monitoring Well Installation, Redstone Arsenal, Alabama.
Rig Geologist on the installation of 172 single and nested shallow bedrock, interface, and overburden
groundwater monitoring wells; DPT borings for both soil sampling and UXO clearance; and temporary
piezometers (for collection of grab samples). Performed as part of a comprehensive overburden interface and
shallow bedrock drilling program in support of Shaw Environmental’s Performance Management Contract
with the U.S. Army Environmental Command.

2009-2014: Investigation and Remediation at the Combined Maintenance Shop, Camp Blanding Joint
Training Center, National Guard Bureau (NGB), Starke, Florida. Project Manager for investigation and
remediation of a former vehicle maintenance facility. This complex project involved the collection of soil and
groundwater samples to complete the delineation of a release of chlorinated solvents. The information
collected was used to develop a Remedial Investigation Report/Feasibility Study to determine the appropriate
actions to be implemented to remediate the site in accordance with the requirements of the Florida
Department of Environmental Protection (FDEP).

Previous Experience

SpecPro Environmental Services LLC (SES) (formerly STEP, Inc.), 2001-2010
Oak Ridge, Tennessee
Project Manager/Senior Geologist

2009-2010: MO-2 RECAP Revision and Remedial Action at Building 1725 Fort Polk Joint Readiness
Training Center, USACE — Fort Worth District, Leesville, Louisiana. Project Manager for investigation and
remediation of a former Automobile Service Station (Building 1725). This project involved soil and
groundwater sampling to complete the delineation of a release of petroleum hydrocarbons. Following the
additional investigation, over 300 cubic yards of petroleum contaminated soil were removed and transported
to an off-site landfill for disposal.

2009-2010: Cape Canaveral Air Force Station (CCAFS), Runway Clearing and Zone of Frangibility, USAF,
Patrick AFB, Florida. Project Manager for removing and chopping vegetation over approximately 500 acres
at the CCAFS Skid Strip airfield. This activity was conducted to provide a safety buffer for aircraft at the
runway and to enhance the surrounding habitat for a threatened species of bird (Scrub Jay). This project
involved coordination between multiple disciplines to achieve the project objective and protect threatened
species of tortoises (Gopher Tortoise) and birds in the area.

2009-2010: Cape Canaveral Air Force Station (CCAFS), Repair Drainage East Clear Zone, USAF, Patrick
AFB, Florida. Project Manager for repairing and renovating drainage ditches at the CCAFS Skid Strip
airfield. This activity was conducted to reestablish drainage in the ditches and to provide a safe run-out area
for aircraft using the airfield. This project involved coordination between multiple disciplines to achieve the
project objective and protect threatened species of tortoises (Gopher Tortoise) and birds in the area.

2009-2010: Cape Canaveral Air Force Station (CCAFS), Replace H-Line, Overhead to Underground,
USAF, Patrick AFB, Florida. Project Manager for removing approximately 3,700 feet of high tension power
lines in the industrial area of the CCAFS and replacing them with lines run through underground conduits and
vaults. This activity was conducted to remove safety hazards from the overhead lines and provide an upgrade
to electrical power service to various facilities at the Cape Canaveral complex. This project was extremely
challenging due to the mass of existing utilities present in the industrial area. Conducted groundwater
modeling to simulate removal of groundwater and re-injection gallery to dewater excavations for installation
of subsurface conduit vaults.
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2008-2009: Former Alabama Army Ammunition Plant Landfill Maintenance and Polynuclear Aromatic
Hydrocarbon (PAH) Contaminated Soil Removal, Childersburg, Alabama.  Project Manager for
implementation of remedial action at the former Alabama Army Ammunition Plant. Project entailed repair
and maintenance of the final cover on three on-site landfills and the removal/disposal of soils contaminated
with polycyclic aromatic hydrocarbons (PAH). Approximately 200 cubic yards of contaminated soil was
removed and transported to an approved off-site landfill for disposal.

2007-2008: American Creosote Works Monitoring Well Installation and Sampling, Pensacola, Florida. On-
site Sample Coordinator/Site Manager for collection of quarterly groundwater samples from 11 well clusters
at the U.S. Environmental Protection Agency (EPA) American Creosote Works Superfund Site in Pensacola,
Florida. Project entailed managing two sampling crews, daily tracking/processing and packaging
groundwater samples for shipment, and coordination with the EPA Contract Laboratory Program laboratories.

2007-2008: Tuscaloosa VA Medical Center, Tuscaloosa, Alabama. Project Manager for abandonment of a
geothermal system at the Veterans Administration Medical Center in Tuscaloosa Alabama. Project entailed
abandonment of six extraction/injection wells with the associated well houses, abandonment of eight
groundwater monitoring wells, removal of a cooling pond and pumping equipment pad, and removal/disposal
of all piping and electrical control equipment.

2006-2010: Remedial Action Update, Waste Lagoon at the former Webb AFB, Big Spring, Texas. Project
Manager for development of the remedial action update for the waste lagoon at the former Webb AFB.
Project entailed research into historical documents on the facility and an investigation to determine the
effectiveness of the remedial measure implemented at the site.

2006-2007: Environmental Baseline Surveys (Various Sites), USACE — Mobile District, Tuscaloosa,
Alabama. Project Manager for environmental baseline surveys for three properties in Tuscaloosa, AL. The
project included database searches, interviews with current and former personnel, archive research for aerial
photographs, asbestos and lead paint surveys, and site walkovers. The project also included a supplemental
investigation at the U.S. Corps of Engineers Tuscaloosa Area Site Office. The supplemental investigation
required the collection and laboratory analyses of soil and groundwater screening samples.

2006-2007: Focused Feasibility Study (FFS) and Proposed Plan and Decision Document for AOC 4,
McCracken County, Kentucky. Project Manager for the development of the FFS to identify the appropriate
remedial measure for the contamination at Area of Concern (AOC) #4 at the former Kentucky Ordnance
Works Facility. A final remedial action, consisting of an engineered cap, was selected to reduce potential
risks to long-term site users and the public. Lead author for the FFS Report and Decision Document.

SpecPro Environmental Services LLC (SES) (formerly STEP, Inc.), 2001-2006
Oak Ridge, Tennessee
Regulatory Specialist

Because of his prior employment experience as a regulator for the Commonwealth of Kentucky, Mr. Carter
was responsible for advising project managers at SES, then STEP, Inc., on regulatory issues, and provided
senior technical review for project deliverables. The projects include soil and groundwater sampling for
RCRA facility investigations, and operation of air sparging and vacuum extraction remediation systems. He
was also responsible for compiling groundwater and soil data to create subsurface maps, showing
contaminant plumes.

2006: NASA — Launch Umbilical Tower 1 and Hypergol Module Processing South (PRL#119), Kennedy
Space Center, Florida. Remedial action at former and active space launch facilities. Generated project work
plans in accordance with KSC guidance.
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2006: Free Product Study, Campbell Army Airfield, Kentucky. Project Geologist during an investigation of
the extent of free product contamination in the subsurface at Campbell Army Airfield. Investigations have
shown extensive fuel contamination. Work included oversight of drilling and sampling teams during
installation of soil borings and monitoring/extraction wells.

2005: Methane Gas Study and Landfill Repair, Chaffee Road Landfill, Ft. Polk, Louisiana. Technical Lead
responsible for development of project plans and oversight of fieldwork during a passive methane gas study,
and repair of the landfill cap to prevent erosion.

2005-2006: Remedial Design and Remedial Action for the Ammunition Storage Area and Southeast
Industrial Area, Anniston, Alabama. Geologist responsible for conducting quarterly sampling at 30
monitoring wells within the Ammunition Storage Area at Anniston Army Depot.

2004-2005: Escambia Arms Apartment Complex and Housing, Pensacola, Florida. QA Manager for a large-
scale demolition project to remove over 200 apartments in multiple buildings, an office building and 2
laundromats. During the project, over 23,000 cubic yards of building debris was disposed at a C&D landfill.
Metal materials such as refrigerators, furnaces, stoves, and stairways were recycled. Provided senior review
for project documents.

2003-2006: LaGarde Park Site Investigation and Remediation, USACE — Mobile District, Anniston,
Alabama. Project Geologist responsible for preparing the work plan and the final project report for an
investigation of the LaGarde Park site. Sampled soil to determine the nature and extent of radioactive
contamination and collected data supporting evaluation of remedial alternatives. Led final cleanup action to
remove radioactive contamination and obtained site closure approval from State and Federal regulators.

2003: Dunn Field Site Investigation, Memphis, Tennessee. Site Coordinator responsible for excavating 65
exploratory trenches at the Dunn Field site, where historical and anecdotal evidence suggested the presence of
buried chemicals and medical waste. Because these chemicals were unknown, over 100 soil samples were
collected in Level B PPE with supplied air during the two week field effort.

2003: Soil Gas Survey, Chicora Tank Farm, U.S. Navy Southern Division, Charleston, South Carolina. Task
Manager responsible for a 95 point passive soil gas survey to delineate petroleum hydrocarbon contamination
from six large underground tanks. Lead author on final report.

2003: Statements of Basis for Multiple SWMUs, Fort Campbell, Kentucky. Prepared Statements of Basis for
multiple SWMUs and former UST sites to identify proposed remedies; explain the rationale for preferred
remedies; describe all remedies analyzed; and solicit public involvement in remedy selection. The document
was prepared for RCRA permit renewal and to provide support for public notice of the permit. Follow-on
work included preparation of documentation for Landfill 2, SWMUs 47, 144, 145, 148, 152, 161, 162, and
AOC K.

2003: USACE - Savannah District; Hunter Army Airfield Air Sparging System, Ft. Stewart, Georgia.
Prepared the work plan for pilot testing and installation of an air sparging system for a former service station
site, to remediate persistent benzene contamination in groundwater. Provided oversight during installation of
28 air injection wells which were drilled to the bottom of the surficial aquifer.
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2003-2005: EE/CA and Action Memorandum for AOC 4, McCracken County, Kentucky. Prepared the work
plan for an EE/CA of the gravel pit area of the former Kentucky Ordnance Works Facility, where soil
contamination from metals was a concern for ecological receptors. Provided oversight during excavation of
six trenches to characterize contaminants and determine the extent of contamination. Responsible for
evaluating four options to achieve remedial goals through technically sound, cost effective, and timely
measures to eliminate the exposure pathways from the waste material and soils with elevated metal
concentrations. A final recommendation, consisting of an impermeable engineered cap, was made to reduce
potential risks to long-term site users and the public. Lead author for the EE/CA.

2003: Ecological Risk Assessment, Jacobs Engineering Group, Karnak, Texas. Co-authored the field
sampling plan for a large scale background study and ecological risk assessment at Longhorn Army
Ammunition Plant.

2002: Building 407 Air Sparging System lInstallation, Charleston South Carolina. Project Geologist for
installation of an air sparging system at the Naval Weapons Station to remediate VOC contaminants in soil
and groundwater to concentrations below required limits, and enhance natural degradation by increasing
concentrations of dissolved oxygen in the aquifer. Provided drilling oversight during installation of 58 air
sparge wells.

2002-2003: Perchlorate Study, Karnak, Texas. Project Geologist/Regulatory Specialist/Site Manager and
Technical Lead for a project to study perchlorate contamination in nine areas of Longhorn Army Ammunition
Plant. Prepared the work plan, health and safety plan, and the sampling and analysis plan. Oversaw wet and
dry season sampling of 113 wells (including direct push water samples) and collection of 238 surface and
shallow soil samples. Collected pore water samples to monitor movement of perchlorates near surface water
streams. Prepared maps showing lateral and vertical distribution of contamination. Prepared final project
report.

2001-2002: Subsurface Visualization, Ft. Campbell, Kentucky. Task Manager for a project to compile aerial
photographs, geophysical data, and historical data from 177 monitoring wells, 198 soil borings, and 42
extraction wells to summarize all known information about Campbell Army Airfield into visual form.
Managed production of layered maps, cross-section drawings, and three-dimensional representations of
subsurface features and contamination. Responsible for quality control over deliverable, including 50 maps
and 24 overlays.

2002: Land Use Controls Assurance Plan (LUCAP), Ft. Campbell, Kentucky. Author/Task Manager
responsible for preparation of the facility-wide LUCAP for Fort Campbell. The document outlines
responsibilities and methods for assuring protection of human health and the environment at sites where
controlled access is the chosen remedy.

2002: Statements of Basis, Ft. Campbell, Kentucky. Lead author responsible for preparation of Statements of
Basis for 28 solid waste management units (SWMUSs). These documents summarized the status of each site
for public review.

2001: CMS, Post Exchange (PX) Service Station, Ft. Campbell, Kentucky. Task Manager responsible for
final completion of a corrective measures study under RCRA for a public service station within Fort
Campbell. Evaluated multiple alternatives for remediating subsurface soil and groundwater contamination.
Achieved regulatory concurrence with the selected remedy, a combination of institutional controls and soil
removal to minimize the risk to human health.
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Commonwealth of Kentucky, 2000-2001
Frankfort, Kentucky
Geologist

Assigned to the Corrective Action Section of the Division of Waste Management, Mr. Carter was directly
responsible for the regulatory oversight of the environmental cleanup at Fort Campbell, Kentucky. He also
provided regulatory oversight of the Lexington facility of the Blue Grass Army Depot.

Hydrovision Inc., 1995-1996
Atlanta, Georgia
Senior Project Manager

Managed and conducted operations during the investigation of the former Water Treatment Plant at Camp
Forrest (Arnold Air Station, Tullahoma, TN). The contaminants of concern included rocket fuels, chlorinated
solvents and petroleum products. Operations included monitoring well installation, surface and subsurface
soil sampling, groundwater sampling, surface water and sediment sampling, magnetometer surveys, and
aquifer testing (i.e., pumping tests and slug tests).

Martin Marietta Energy Systems, 1991-1995

Oak Ridge, Tennessee

Hydrogeologist
Hazardous Waste Remedial Actions Program (HAZWRAP). At HAZWRAP received a “Q” level security
clearance. Provided technical guidance for environmental investigations at Y-12 and K-25 plants in Oak
Ridge. Provided technical guidance for environmental investigations at various Air National Guard facilities
and at Dover Air Force Base. Collected and evaluated data, planned and oversaw field investigations,
generated reports, and presented data to various regulatory and governmental agencies. Mediated disputes
between client agencies, subcontractors, and regulatory agencies. Wrote data collection procedures manuals
and position papers on various topics.

ERCE, 1988-1991

Knoxville, Tennessee

Hydrogeologist
Conducted investigative and remedial operations at various UST sites, conducted Preliminary Assessments
for Property Transfers, installed monitoring wells and sampled groundwater, conducted sampling operations
on subsurface and surface soils, did slope stability evaluations, conducted compaction tests at construction
sites, and conducted magnetometer surveys for locating USTs. Other projects included the following:

e Dirilled through the roof of a limestone mine in Kentucky to install extensometers and evaluate

subsidence and drainage issues.

e Conducted pre-mining assessment work for a planned coal mine expansion in Fairmont, West
Virginia. Studied hydrogeologic conditions by installing and sampling groundwater wells, collecting
surface flow data, and collecting surface water samples to evaluate streamwater quality.

o Installed groundwater wells to evaluate hydrogeologic properties of the aquifer underlying a mining
waste disposal facility in Wilkesville, OH.

Self-Employed, 1984-1988
Knoxville, Tennessee
Consultant Geologist
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Provided field geological services to the oil and gas exploration industry. Did well-site geology work in the
Eastern Overthrust Region, Appalachian Basin, and Illinois Basin.

Tooke Engineering, 1980-1984

Casper, Wyoming

Hydrocarbon Logging Technician/Site Geologist
Provided well-site geological services to the oil and gas exploration industry. Maintained and evaluated the
data from gas chromatograph, hydrocarbon gas, and hydrogen sulfide detectors. Collected and described drill
cuttings and rock cores.

Honors/Awards

1991 “Significant Event Award” from HAZWRAP for writing the position paper, “Managing Investigation
Derived Waste.” This paper was instrumental in obtaining California EPA acceptance of investigation plans
at Fresno Air National Guard Base.

2001: “The Commanders Certificate” from Major General Richard A. Cody, Commander, Fort Campbell,
Kentucky. The award was for significant contributions to the Residence Advisory Board during
environmental cleanup efforts at Fort Campbell.
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Years with SES Group Ms. Vance has more than 25 years of experience supporting
<1 Year environmental projects including environmental monitoring,  site
Total Years of Experience characterization, soil remediation, and waste characterization. Her work
0 AT experience includes serving as a benchtop chemist analyzing

environmental and mixed waste media, coordinating analytical projects,
and managing and evaluating chemical and radiological data. Ms. Vance
is proficient in Structured Query Language (SQL) and relational
databases.

Employee Title
Project Chemist/Data Manager

Office

Oak Ridge, Tennessee

Academic Background
= B.A, Biology, Maryville College, 1981

Professional Training

= 12-module Supervisor/Manager
Training Program

= Environmental Laws and Regulations

Ms. Vance is currently the Project Chemist and Data Manager for three
projects at multiple sites across the U.S. involving investigations of
various matrices for polyfluorinated compounds. Responsibilities
include coordination with the analytical laboratory, review of analytical
data, database administration, and ERPIMS (Environmental Resources
Program Information Management Systems) submittals.

Experience Highlights

2015-Present: Site Investigation of Perfluorinated Compound (PEC) Release Areas at Multiple BRAC
Installations. Project Chemist and Data Manager for a $19M task order with the Air Force Civil Engineer Center
(AFCEC) to investigate potential PFC releases at 17 installations. Responsible for coordination with the analytical
laboratory, review of analytical data, database administration, and ERPIMS submittals.

2015-Present: Site Investigations of Fire Fighting Foam Usage at Various Air Force Bases in the Eastern United
States. Chemist and Data Manager for an almost $7M investigation, contracted through the USACE Savannah
District, at 20 military installations that were identified during preliminary assessments to determine if there is a
confirmed release of poly-fluorinated alkyl substances (PFAS) have occurred in groundwater, soil, surface water
and sediment. Responsible for coordination with the analytical laboratory, review of analytical data, database
administration, and ERPIMS submittals.

2015-Present: Site Inspection of Aqueous Film Forming Foam Areas Multiple Air Force Installations. Chemist
and Data Manager on a $7.5M contract through the USACE, Omaha District, for site inspections of aqueous film
forming foam (AFFF) release areas at multiple United States Air Force (USAF) installations to determine if a
release of perfluorinated compounds (PFCs) may have occurred in groundwater, soil (surface and subsurface),
surface water and sediment. Responsible for coordination with the analytical laboratory, review of analytical
data, database administration, and ERPIMS submittals.

Previous Experience

Leidos (formerly SAIC), 2001-2015
Oak Ridge, Tennessee
Project Chemist/Data Manager

Responsible for managing analytical and data requirements for various environmental and waste characterization
projects.

m  Analytical project management activities including analytical laboratory interface, field mobilization
support, data validation, quality assurance/quality control (QA/QC), and data evaluation and reporting.

m  Contributed to, and reviewed, project QA plans, sampling plans, and final reports.
m Data interpretation and manipulation using Microsoft Access, Excel and SQL Server.

m  Assignments included support for Department of Defense (DoE) Department of Energy (DOE), and
commercial clients including Tinker Air Force Base, Ravenna Army Ammunition Plant, Holston Army
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Ammunition Plant, Y-12 Groundwater Protection Program, and Air National Guard installations in
multiple states.

Supported Multi-Agency Radiation Surveys and Site Investigation Manual (MARSSIM) investigations at
DOE’s Melton Valley Verification project at Oak Ridge National Laboratory (ORNL) and for the
Carolinas-Virginia Nuclear Power Association (CVNPA) Parr Site.

Fluor Fernald, 1994-2001

Cincinnati, Ohio

Environmental Scientist/Analytical Project Manager

As Environmental Scientist was responsible for coordinating soil characterization activities for defined areas of
the Fernald site.

Interaction with DOE and U.S. Environmental Protection Agency (EPA) regulators regarding project
goals and strategies, status of remediation activities, and document comment resolution.

Responsible for development of sampling strategies based on research of previous land use and historical
analytical data.

Development and implementation of project specific sampling plans used to define contamination
boundaries, to monitor excavation activities, and to certify locations for final land use.

Coordination of fieldwork including real-time radiological scanning, excavation, sampling, and surveying
activities.

Responsible for generating certification reports to meet regulatory milestones.

As Analytical Project Manager was responsible for managing the analytical portion of Fernald Environmental
Management Project (FEMP) projects including the Air Monitoring Program, Site Waste Characterization, and
the Operable Unit 3 Remedial Investigation/Feasibility Study (RI/FS).

Managed contracts with off-site laboratories for industrial hygiene and asbestos analyses.

Served as liaison between analytical customer, sample shipping, on- and off-site laboratories, contract
management, field verification, and data validation groups for projects requiring analysis of air, soil,
water, and waste samples.

Provided guidance regarding analytical methodology and data interpretation, reviewing project plans and
data quality objectives, and ensuring analytical schedules are met.

Assisted in the preparation, review, and placement of off-site analytical task order contracts.

International Technology Analytical Services, 1988-1993
Oak Ridge, Tennessee
Analytical Project Manager/Chemist

Was primary point of contact for client base ranging from small commercial contracts to major DOE clients.

Evaluated lab's capabilities to meet client's demands for methodology, capacity, and QC requirements for
various projects.

Managed all phases of laboratory activities for specific projects from sample receipt through reporting of
analytical results.

Reviewed and approved Certificate of Analysis prior to submittal to client.
Assisted client in cost estimations and approved client billing.
Prioritized lab resources to meet client's requests.

Assisted client field crew with information regarding laboratory sampling requirements including
minimum volumes, preservation techniques, and proper container types.

As Chemist, was responsible for scheduling and analysis of pesticide/PCBs and herbicides using EPA protocols:
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m  Operated and maintained gas chromatograph.
m  Compiled and reviewed data packages and synopses of analytical compliance to method criteria.
m Assisted in training new personnel.

A. E. Staley Manufacturing Company, 1982-988
Loudon, Tennessee
Quality Control Chemist

Monitored and ensured compliance of in-process streams and final product to standard specifications.

m  Operation and maintenance of High Performance Liquid Chromatograph, Gas Chromatograph (including
Head Space), Atomic Absorption Spectroscopy, Scanning U.V. Spectroscopy, Near Infrared
Spectroscopy.

m  Performed wet chemistry methods and microbiological procedures.

m Interpersonal and self-management/leadership responsibilities involved in the team-based participative
management system.

= Member of Plant Emergency Response Team.

Knox County Public Health Department, 1976-1980
Knoxville, Tennessee
Clerk

Worked closely with the public, maintained records, and performed clerical duties.
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Rich Rathnow, Health and Safety Manager

Years with Current Firm
6 Years

Total Years of Experience
31 Years

Employee Title
Corporate Health and Safety Manager

Office
Oak Ridge, TN

Academic Background

= MS, Safety Management, University of
Tennessee, 1994

= BS, Occupational Safety/Health &
Industrial Technology, Illinois State
University, 1983

Registrations/Certifications

= Certified Industrial Hygienist (CIH)
#6813, 1995

= Certified Safety Professional (CSP)
#9829, 1990

Professional Training

= OSHA 500 Construction Outreach
Trainer

= OSHA 40-Hour HAZWOPER and
8-Hour Refreshers
USACE Construction Quality
Management for Contractors
30-Hour Construction Safety
Confined Space Entry Supervisor
Hazard Communications
Hearing Conservation
Respirator Protection
First Aid/CPR/AED
Bloodborne Pathogens

Experience Highlights

% Aerostar SES..

Mr. Rathnow has more than 31 years of professional health and
safety program management experience including management of
successful, large-scale health and safety programs for both
commercial and government clients including the U.S. Army Corps
of Engineers (USACE), U.S. Navy, Environmental Protection
Agency (EPA), Air Force Civil Engineer Center (AFCEC),
Department of Energy (DOE), Dow Chemical, Kinder Morgan and
Lyondell Chemical. This experience has involved assuring Health
and Safety Program (HASP) compliance with the USACE EM
385-1-1, Safety and Health Requirements Manual, as well as 29 Code
of Federal Regulations (CFR) 1926, 29 CFR 1910, and other
referenced standards.

Highlights of Mr. Rathnow’s career include:

» Safety Manager for $329 million in task orders contracted through
USACE since 2009 to deliver sustainment, restoration and
modernization (SRM) projects at U.S. Air Force Bases throughout
the U.S. and overseas: in over six years these have been completed
without a single lost-time accident;

= Achieved more than half a million hours for SES companies
without a lost-time injury;

m ASL achieved over 1 million work hours without a Days
Away/Restricted Time (DART) case;

= Experience Modification Rate (EMR) reduced from 0.92 to 0.74
progressively over five years.

m Contributed significantly as a site safety engineer to the
achievement of more than one million safe work hours without a
lost time injury at the DOE’s Waste Isolation Pilot Plant;

= Achieved more than one million safe work hours as the program
health and safety engineer/coordinator without a lost time injury at
the Battelle Columbus Laboratories Decommissioning Project.

Mr. Rathnow is responsible for the development and implementation of a safety management system using the
American National Standards Institute (ANSI)-Z10, Occupational Health and Safety Management System
approach with a risk reduction continual improvement emphasis along with a zero incidents culture philosophy.
He has been responsible for the development and implementation of the behavior/people-based loss prevention
program, and he has developed an accident prevention approach to address the incident frequency element of
accident prevention as well as focusing on risk reduction for prevention of serious consequence events.

Mr. Rathnow has established a subcontractor health and safety qualification system and enhanced safety language
for contract documents; he has revised the corporate health and safety program manual; he has helped ensure
project specific implementation and compliance with the USACE EM 385-1-1, Safety and Health Requirements
Manual, as well as with 29 CFR 1926, 29 CFR 1910, and other referenced standards; he is responsible for the
review, revision, and approval of project accident prevention plans and activity hazard analyses; he has mentored
subcontractors on health and safety program development and implementation; and he develops and implements
safety training program for all facets of construction health and safety.

March 2015 1



Rich Rathnow, Health and Safety Manager % Aerostar SES..

Previous Experience

CH2M HILL, Environmental Services Business Group, 1997-2009
Knoxville, Tennessee
Regional Health and Safety Manager, Southeast Region, 2008-2009

Verified that construction and remediation programs/projects were conducted in compliance with federal and
state occupational health and safety regulations, often exceeding minimum health and safety regulatory
requirements. Identified program and project Health, Safety, Security and Environment (HSSE) requirements
during the project scoping phase, including training, medical monitoring, and written program requirements.
Played a key role in the determination of bid/no-bid decisions based on health and safety risks, reviewed
subcontract language, subcontractor health and safety qualifications and submittals for acceptability and
HSSE quality. Managed professional health and safety personnel for program and project support as well as
field/project health and safety coordinators to ensure appropriate project HSSE implementation. Managed
Southeast Region’s Environmental Services 2009 HSSE budget of more than $700,000.

Southeast Region Environmental Safety and Health Operations Manager, 2001-2008

Navy Remedial Action Contract (RAC) U.S. Navy, Southeastern United States. Implemented and directed the
company’s RAC HSSE program, resulting in over 1,000,000 man-hours with a 1.1 OSHA-recordable incident
rate and a 0.3 OSHA Lost Workday Case Rate. Implemented and managed an innovative and highly effective
Behavior-Based Loss-Prevention System, conducted regular HSSE audits, and was accountable to achieving
corporate zero-incident goals. Developed and implemented the HSSE Program Plans and performed program
health and safety training for multiple programs. Served as the health and safety program auditor for the Dow
contract HSSE program. Managed other large-scale health and safety programs including AFCEE’s
Worldwide Environmental Restoration and Construction program, EPA Region 6, Dow Chemical
Construction and Kinder Morgan projects. Project work included: clean construction; large-scale
environmental investigation and remediation; demolition; asbestos removal; lead-based paint removal; chlor-
alkalai plant dismantling with mercury exposure; and dredging.

Health and Safety Manager, 2005-2006
Hurricane Ivan Response, Multiple Award Construction Contract, U.S. Navy Southern Division, Naval Air
Station (NAS) Pensacola, FL. Provided HSSE program development and implementation for response to
Hurricane lvan at NAS Pensacola. Work involved repairing and refurbishing military base roofs that were
damaged by the hurricane. Responsible for the remediation of asbestos that had been dispersed widely over
several areas near the future demolition site of a boiler/powerhouse building. Performed an HSSE audit and
provided project support.

Certified Industrial Hygienist (CIH)/Health and Safety Auditor, 2001
Air National Guard (ANG) Environmental Health and Safety Camp Contract. Performed industrial safety and
occupational health audits at ANG base facilities including industrial safety aspects (lockout tagout, confined
space entry, machine guarding, material handling, etc.) and industrial hygiene aspects (respiratory protection,
hazard communication, hearing conservation, medical surveillance, etc.). Assessed conditions and prepared
formal reports.

CIHY/Site Environmental HSSE Representative, 2001
Environmental Management Waste Management Facility Project, Duratek, Oak Ridge, TN. Implemented
HSSE program for relocating aboveground storage facilities for radioactive wastes resulting from cleanup.
Managed safety concerns for subcontractor construction personnel. Performed air monitoring for exposure to
concrete sealing solvents and nuisance dust exposures.

CIH/Site HSSE Officer, 1999-2000
GCL Tie and Treating Superfund Site, USACE, Sidney, NY. Coordinated HSSE program for soil remediation
project. Developed HSSE plan and exposure monitoring strategy for USACE managed site. Performed
personal air sampling and site perimeter monitoring for air contaminant concerns including naphthalene, coal
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tar pitch volatiles, benzene, silica, and nuisance dust. Managed HSSE concerns related to onsite thermal
treatment of contaminated soil. Achieved 750,000 work hours without an OSHA recordable injury, for which
CH2M HILL was awarded the USACE New York District's 2001 Safety Contractor of the Year award.

Northeast/Great Lakes Region HSSE Manager, 1997-1999

Developed site HSSE programs/plans for hazardous waste investigation, remediation, and construction
projects, including those performed under the EPA Alternative Remedial Contracting Strategy (ARCS) and
RAC programs. Ensured that projects were conducted in compliance with federal and state OSHA regulations
and in a safe, healthy manner and performed HSSE audits. Provided specific larger scale project support for:

Chevron Refinery, Chevron, Port Arthur, TX—As CIH, Developed air monitoring strategy, performed
personal/area air sampling, and interpreted results for worker exposure to benzene, toluene, ethyl
benzene, xylene, and Portland cement contaminants during waste stabilization activities.

Reichhold Chemicals, Ferndale, MI—As CIH/Site Safety Coordinator, managed HSSE efforts
(including excavation safety and air sampling for worker exposure) for soil remediation and installation of
groundwater collection system at former chemical processing plant. Directed safe and successful use of
Level B personal protective equipment (PPE) where vinyl chloride levels in soil exceeded exposure
limits.

Lockheed Martin, Paducah, KY—As CIH/HSSE Manager, coordinated HSSE program elements for
large-scale environmental investigation and remediation involving trichloroethylene contamination.
Evaluated hazards and identified PPE and other hazard control measures and requirements, which
included organic solvents, radiological concerns, physical and biological hazards. Developed air
monitoring/sampling plan and coordinated monitoring and interpretation of results. Performed HSSE
audits.

Battelle Memorial Institute, 1993-1997
Oak Ridge, Tennessee and Columbus, Ohio
Senior Health and Safety Engineer

Coordinated industrial hygiene and safety support services for decontamination and decommissioning (D
& D) projects on the Battelle Columbus Laboratories Decommissioning Project. Performed exposure
monitoring for lead, mercury, beryllium, polychlorinated biphenyls (PCBs), organic vapors, heat stress,
and noise for employees performing D & D activities. Work involved removal of radiological
contamination and associated health physics concerns during D & D of laboratories, research, and support
facilities. Assisted in performing gap analysis for health and safety program for Chemical Manufacturer
Association’s Responsible Care Program.

Managed environmental, safety, and health support services contract to Waste Management and Remedial
Action Division. Environmental impact statements, safety, and health qualitative risk assessment for
hazardous waste treatment, storage, and disposal facility. Risk assessment and safety analysis. Team
Leader in enriched uranium operations training department.

Conducted a chemical hazard analysis and an industrial ventilation needs assessment for hazardous waste
sampling activities at the DOE's Pantex Plant. Developed contractor hazardous and mixed waste
management standards.

Performed an environmental, safety, and health qualitative risk assessment for an environmental impact
statement developed for a hazardous waste treatment, storage, and disposal facility.

Performed probabilistic risk assessment and safety analysis work for the Safety Analysis Report Program
at the Y-12 Plant. The work included scenario and basic event development, assigning of frequency and
probability values, equation derivation, fault-tree development and quantification. Served as team leader
in Enriched Uranium Operations training department at the Y-12 Plant to coordinate training
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development. Work emphasized nuclear criticality safety concerns for resumption of operations in receipt
shipping and storage operations and in rolling and machining operations.

= Contributed significantly to the development of a RCRA Part B Permit Application for hazardous waste
treatment units at the Pacific Northwest Laboratories.

M.K. Ferguson, 1990-1993
Oak Ridge, Tennessee
Environmental, Health and Safety Manager/Construction Safety and Fire Protection Manager

Coordinated environmental health and safety administrative activities for the company and directed a staff of
eight. Work included accident investigations, trend analysis for injuries and illnesses and safety and industrial
hygiene inspection findings, procedure developing, training, worker's compensation, records and statistical
analysis, occurrence reporting, root-cause analysis, lessons learned, emergency preparedness, and safety
incentives.

As Construction Safety and Fire Protection Manager, managed a staff of 12. Responsible for construction
safety, fire protection, emergency preparedness, and occupational health programs. Developed and
implemented more than 40 safety, industrial hygiene, fire protection, and emergency preparedness procedures
and programs. Directed the preparation for the DOE's Tiger Team visits at two facilities, resulting in minimal
findings. Helped ensure that project achieved nearly one million employee hours without a lost-time injury.
Construction and remediation work was frequently conducted in radiological contaminated manufacturing
facilities.

Chemical Waste Management, 1989-1990

Chicago, Illinois

Health and Safety Manager
Managed industrial hygiene and safety programs at a hazardous waste incinerator. Evaluated hazardous waste
streams to determine health and safety control requirements. Performed exposure monitoring for PCBs,
volatile organic compounds, noise and heat stress for employees handling and processing hazardous waste
streams. Implemented industrial hygiene and safety programs, including chemical hazard evaluations, air
sampling programs, a hearing conservation program, medical evaluation and surveillance programs,
contamination control, machine guarding, fire protection, and contractor safety. Improved the facility's safety
audit rating from "needs significant improvement" to "excellent™ within one year.

Westinghouse Electric Corporation, 1987-1989
Carlsbad, New Mexico
Senior Safety Engineer

Developed and implemented health and safety programs and procedures at a DOE defense-generated nuclear
waste repository. Coordinated industrial and construction health and safety oversight efforts for support of all
surface and underground operations to ensure that all safety programs, procedures, policies, regulations, and
codes were enforced. Performed industrial health and safety inspections, construction health and safety
inspections, accident investigations, and air sampling for contaminants. Reviewed procedures, design and
specifications, and engineering work packages for technical health and safety concerns.

Georgia Pacific Corporation, 1984-1987
Taylorville, lllinois
Safety Supervisor

Developed and implemented manufacturing safety and industrial hygiene programs for a paper mill.
Performed detailed accident trend analysis and prepared job hazard analysis for high hazard/frequency tasks.
Performed industrial hygiene field surveys, including air monitoring and noise assessments. Managed
asbestos abatement engineering project. Established many OSHA-required safety training programs,
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including hazard communication program, industrial forklift safety training, and hearing conservation
training. Processed worker's compensation claims and assumed all accident-reporting responsibilities.
Responsible for contractor safety and plant security, and plant emergency organization operations.

Professional Memberships/Affiliations
= American Society of Safety Engineers
= American Industrial Hygiene Association
m  Board of Certified Safety Professionals
= American Board of Industrial Hygiene
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Greg Carlson, Geologist/SSHO

Years with SES Group
4 Years

Total Years of Experience
12 Years

Employee Title
Geologist/SSHO

Office
Oak Ridge, TN

Academic Background
= B.S., Geology, University of Tennessee,
2011

Software

= Mass Flux Toolkit (MFT)

= Natural Attenuation Software (NAS)
= Adobe Illustrator

Professional Training
= OSHA 40-Hour HAZWOPER and 8-
Hour Refreshers

= OSHA 30-Hour General Industry Safety
and Health
OSHA 8-Hour HAZWOPER Supervisor
Certified UST Contractor, Kentucky
Introduction to OSHA Subpart C
Hazardous Materials—First Responder
Awareness/ Operations
C-4 Lead Awareness in Construction
Competent Person for Excavation
Trenching and Shoring
Fall Protection
Rigger/Signalperson
Enhanced Nuclear Biological Chemical
Response Team
Hazard Communication
Combat Marksmanship Instructor
MOUT Instructor Trainer
Bloodborne Pathogens
First Aid/CPR/AED

% Aerostar SES..

Mr. Carlson, a former U.S. Marine, is a Geologist, Site Safety and
Health Officer (SSHO), and Site Supervisor who utilizes his leadership
and communication skills to effectively accomplish activities associated
with both environmental and construction projects.

As a geologist Mr. Carlson has a wide breadth of experience with
drilling. He has installed wells using air rotary, ODEX, sonic, and auger
drill rigs in a wide variety of terrains to include unconsolidated sands,
tight and/or swelling clays, and bedrock. Depths for these wells ranged
from 15 feet to 400 feet below ground surface based on project goals. He
is currently working towards attaining a Professional Geologist license.

As a certified underground storage tank (UST) contractor, Mr. Carlson
has experience removing tanks up to 30,000 gallons in size and the
removal, relocation, and refurbishment of aboveground storage tanks
(ASTs). He is familiar with state-specific regulations across the southeast
regarding the removal and closure of UST and underground pipeline
systems.

Mr. Carlson is highly proficient with the use of software applications and
emerging technology to assist in data analysis and measurement. For
example, at a remedial investigation he used Mass Flux Toolkit (MFT) to
assess the mass of contaminant remaining at a site in northern Florida,
and NAS, the Department of Defense-approved program for calculation
of a contaminant’s natural degradation time to non-hazardous levels. He
has also performed GPS surveying using basic hand held devices, mobile
device-based ARCGis programs such as “Collector” and a “Two Man
Total Station” at multiple locations throughout the country to assist in
project goals. Mr. Carlson provides oversight of company field
instrumentation and equipment used to collect field data and samples,
including maintenance and calibration of all field instruments (YSI,
MultiRae, Trimble, etc.). He is proficient with a variety of pumps such as
peristaltic, bladder, and submersible; and a wide variety of project-
specific and general use tooling.

As an experienced technical writer, Mr. Carlson has developed standard
operating procedures (SOPs) for the company to facilitate the writing of

Uniform Federal Policy (UFP) for Quality Assurance Protection Plan (QAPP) formats as required by the
Environmental Protection Agency (EPA). He has also worked on a wide variety of project planning and project
reporting documents. He has been responsible for site data processing and analysis, geologic and hydrologic

interpretation.

Mr. Carlson is cross-trained as an SSHO, with experience since 2003 in maintaining and ensuring safety standards and
practices. He develops site-specific health and safety plans and accident prevention plans (APPs). He conducts daily
safety meetings at jobsites, and monitors site activities, weather conditions, and workers to ensure that all activities are
conducted in the safest manner possible while still maintaining project timelines. As a Safety Officer, he has controlled
environments ranging from live fire combat training exercises to construction and drilling sites.
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Experience

2014-2015: UST Removals and Secondary Containment Relocation, Fort Campbell, KY. Project Geologist
responsible for technical review and field support during removal or abandonment in place of heating oil
tanks, the decommissioning and closure of a gas station, and associated piping for sites in both Tennessee and
Kentucky. Tanks ranged in size from 2,000-30,000 gallons. All sites were investigated and sampled to ensure
that clean closure was attained.

2015: Barkley Power Plant Polychlorinated Biphenyl (PCB) Testing and Disposal, KY. Project Geologist and
SSHO responsible for PCB sampling of 25 transformers suspected to contain PCBs. Also responsible for
preparing project reports.

2015: Emergency Response Services, Fort Campbell, KY. Project Geologist and SSHO responsible for
emergency response services in fiscal year 2015 at Fort Campbell. Mobilizations included a muriatic acid
spill, and a firefighting foam spill. Supervised specialty subcontractors and prepared final documentation of
actions taken.

2013-Present: Remedial Action at Site A, Former Turner Air Force Base (AFB), GA. Project Geologist
responsible for well installation and groundwater sampling for the delineation of contamination at 11 separate
release sites at the former airfield fueling pipeline system. Prepared fieldwork planning documents, and
assisted with underground heating oil tank removals on a separate portion of the site. Assisted with report
writing for CAP A and CAP B reports. Seven sites have received No Further Action.

2015: Naval Air Station, Joint Reserve Base Fort Worth, TX. SSHO and Project Coordinator responsible for
cleanup of an indoor firing range in Level C PPE. Work included replacing overhead baffles, removal of spent
projectiles, deep cleaning for the removal of lead residue, testing to ensure that the removal actions had been
properly completed, and repair and repainting of the interior surfaces.

2015: Electronic Monitoring System Inspection, Remote Monitoring System Maintenance, and Line Leak
Detector Testing, Fort Campbell, KY. Project Geologist responsible for technical review of project documents
written in accordance with guidance and requirements stipulated by Fort Campbell, The American Petroleum
Institute, the Code of Federal Regulations, and the National Fire Protection Association.

2015: Equipment Removal and Replacement, Smoke Bomb Hill Army Air Force Exchange Station, NC.
Project Geologist responsible for supporting refurbishment of a fueling station at Smoke Bomb Hill AAFES.
Fieldwork included reworking and replacing concrete following removal and replacement of underground
fuel lines, dispenser sumps, and tank sumps.

2015: Corrective Action Plan Part A, Fort Stewart, GA. Project Geologist responsible for project planning
documents for 2015 site inspections related to the CAP-A at the Former Turner AFB.

2015: Building 777 Repairs, Travis AFB, CA. Technical Support Specialist responsible for setup and remote
troubleshooting for new air monitoring equipment pertaining to site safety considerations.

2015: Museum of US Army ECP, Fort Belvoir, VA. Project Geologist responsible for technical review of
environmental assessment documentation for Fort Belvoir.

2015: Camp Keller Groundwater and Surface Water Monitoring, Camp Keller, MS. Project Geologist
responsible preparation of project planning documents for groundwater and surface water sampling at Camp
Keller to assess environmental impacts of range training activities. Samples were analyzed for metals,
including total copper, total lead, and total zinc.
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2015: Waste Stream Sampling at Naval Special Warfare Activities, Stennis Space Center, MS. Project
Geologist responsible for collection of waste stream characterization samples from accumulation containers,
parts washers, used oil tanks, and oil/water separators. Testing included TCLP, VOCs, SVOCs, pH,
flashpoint, metals, and used oil parameters.

2014-2015: Environmental Services, lowa Ammunition Plant, IA. Project Geologist and Site Manager
responsible for planning and management of fieldwork including groundwater sampling and analytical testing
required under CERCLA and RCRA for dozens of wells. Contaminants include both explosives and solvents.

2014: Corrective Action Management, Fort Bragg, NC. Project Geologist responsible for preparation of
project planning documents for the demolition and reconstruction of an aircraft washing facility, facility
surveys for potential PFC contamination, and cross-contamination prevention activities.

2014: Secondary Containment Improvements, Fort Campbell, KY. Project Geologist responsible for technical
report review and field support during the repair and upgrade of secondary spill containment structures. The
project included installation of pipes, valves, curbs, bollards, and new concrete as need to maintain
compliance with the approved Spill Prevention and Countermeasures Plan. ASTs were also reconditioned
during the project.

2013-2014: General Environmental Field Support, Base Realignment and Closure (BRAC) 2005 Installations
Galena, AK. Provided project administrative support to BRAC 05 base closures by aiding with reporting and
documentation requirements and establishing guidelines for anticipated fieldwork.

2012: Restroom Rehabilitations and Waterline Installation at Proctor Lake, TX. Site Supervisor overseeing
installation of waterlines and restroom refurbishment at two park facilities, including painting, electrical and
plumbing work.

2011-2014: Investigation and Remediation at Combined Support Maintenance Facility, Camp Blanding, FL.
As Project Geologist, performed sampling in multi-media (surface soil, surface water, surface sediment and
groundwater), equipment maintenance and surveying on a remedial investigation (RI) to determine the extent
of soil and groundwater contamination at a former vehicle maintenance facility. Also performed interval
sampling and used a Shelby Tube to extract a sample for geotechnical analysis, and oversaw well
development. Provided additional support to project through document review and development of remedial
design.

2011-Present: Environmental Remediation and Program Management Services, Redstone Arsenal, AL.
Project Geologist/SSHO/Site Manager for an initial project and subsequent follow-on task orders at Redstone
Arsenal supporting environmental remediation. Responsible for performing shallow and deep bedrock
drilling, well Installation, well development, installation and removal of FLUTe™ liners, supervision of
FLUTe™ well installation and groundwater sampling in support of CB&I’s deep and shallow bedrock
drilling programs. During these projects, hundreds of wells were drilled in challenging karstic terrain, at
depths up to 400 feet. Types of drilling included sonic rig, air rotary, dual air rotary, and the ODEX down-
hole air hammer system.

2011-2012: UST and AST Removals, Fort Campbell, KY/TN. As Project Geologist, assisted in several tasks to
remove and/or relocate USTs and ASTs ranging from 250 to 30,000 gallons and associated sampling
requirements. Operated the Two Man Total Station survey equipment prior to installation of concrete fuel
containments.
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2011-2012: Cap B and Free Product Extraction at UST Site 15, Fort Gordon, GA. Project Geologist
performing soil sampling with a DPT rig and groundwater well installation during an investigation to
delineate free petroleum product and petroleum contamination in soil and groundwater at the site of a former
Facility Motor Pool, UST Site 15.

Previous Experience

Gander Mountain, 2008-2010
Knoxville, Tennessee
Sales Management

U.S. Marine Corps, 2003—-2007

Honorable Discharge as Corporal
March 2006-April 2007: Urban Assault Leaders Course (UALC), 1% Marine Division, Division Schools
USMC._Instructor at a division level combat course specializing in urban warfare and close quarter battle
(CQB). Mr. Carlson was a certified Combat Marksmanship Instructor (MOS 8531) and Military Operations
on Urban Terrain Instructor Trainer. During this time Mr. Carlson served as a Range Safety Officer, Primary
Marksmanship Instructor and Squad Instructor. Class sizes for this course ranged from 15 to 50 with one
Battalion level event in which an artillery battalion was cross trained as an infantry battalion by the staff of
UALC to meet mission requirements. All positions involved daily and weekly range safety briefings, daily
equipment inspections, and supervision of students to ensure that all personal protective equipment (PPE) was
properly employed and all safety regulations were properly followed. During his time at UALC Mr. Carlson
designed and implemented both passive and active engineering controls to effectively accomplish the training
objectives and maintain a safe training environment on live fire ranges for both vehicle mounted and
dismounted training. Mr. Carlson also participated in the design, risk assessment, and hazard analysis of new
training facilities being set up in southern California and Arizona.

November 2003—March 2005: 2nd Battalion, 1st Marine Regiment, 1st Marine Division, USMC. Infantryman
(MOS 0311) performing various combat and non-combat duties throughout the world. Mr. Carlson held the
billets of Team Leader and Squad Leader during the latter portion of his time with 2/1 and from April 2004
through February 2005 Mr. Carlson was a member of the Nuclear, Biological and Chemical response team for
the 13" Marine Expeditionary Unit. This position entailed additional specialized training for working in
extremely hazardous environments, up to and including helicopter-borne operations in Level A protective
equipment. During these years Mr. Carlson participated in two combat deployments to the Iragi Theater. As a
Team Leader and Squad Leader he conducted daily vehicle inspections, patrol briefings as needed, daily
personnel and equipment inspections, designed and implemented small unit training and led both American
only, and Multi-National combat patrols. During these operations Mr. Carlson was responsible for between 4
and 16 personnel and all related equipment.

Honors/Awards

Purple Heart

Combat Action Ribbon

Good Conduct Medal

Operation Iraqi Freedom Campaign Medal

National Defense Medal

Global War on Terrorism Expeditionary Medal

Global War on Terrorism Service Medal

Armed Forces Expeditionary Ribbon, Bronze Star in lieu of 2" award

Recipient of the University of Tennessee Summer Undergraduate Research Grant
Recipient of the Don Byerly Field Camp Scholarship
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= Recipient of the Otto Kopp Scholarship for Undergraduate research
= Eagle Scout, Vigil Honor within the Order of the Arrow
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Site Inspections of Aqueous Film Forming Foam Areas at Multiple United States Air Force Installations
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Site Inspections of Aqueous Film Forming Foam Areas at Multiple United States Air Force Installations
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