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MassDEP Commonwealth of Massachusetts
Executive Office of Energy & Environmental Affairs

Department of Environmental Protection

Southeast Regional Uffice « 20 Riverside Drive, Lakeville MA 02347 » 508-946-2700

Charles D. Baker Matthew A. Beaton
Governor Secretary
Karyn E. Polito Martin Suuberg
Lieutenant Governor ‘ Commissicner

August 4, 2016

Barnstable County Commissioners RE: BARNSTABLE - HYANNIS

ATTN: Mr. Jack Yunits, County Administrator Release Tracking Number (RTN) 4-0026179
3195 Main Street, Superior Courthouse Barnstable Fire/Rescue Training Academy
Barnstable, Massachusetts 02630 Off Mary Dunn Road

NOTICE OF RESPONSIBILITY/
REQUEST FOR IMMEDIATE RESPONSE
ACTION/INTERIM DEADLINE

This is an important notice.
Failure to take appropriate action in response
to this notice could result in serious legal consequences

Dear Mr. Yunits:

The Massachusetts Department of Environmental Protection (MassDEP or the Department), Bureau of
Waste Site Cleanup is tasked with ensuring the cleanup of oil and hazardous material releases pursuant
to the Massachusetts Oil and Hazardous Material Release Prevention and Response Act (M.G.L. Chapter
21E). This law is implemented through regulations known as the Massachusetts Contingency Plan (310
CMR 40.0000 et seq. — the MCP). Both M.G.L. ¢. 21E and the MCP require the performance of response
actions to provide for the protection of harm to health, safety, public welfare and the environment
which may result from releases and/or threats of releases of oil and/or hazardous material (OHM) at
disposal sites.

MassDEP has reason to believe that there has been a release to the environment which has resulted in
designating the Barnstable Fire/Rescue Training Academy (BFTA) as a disposal site as defined by the MCP.
Specifically, perfluoroalkyl substances (PFAS), including perfluorooctanoic acid (PFOA) and
perfluorooctanesulfonic acid (PFOS) and other related compounds that are contained in aqueous film-
forming foam (AFFF) have been released to the soil and groundwater at the BFTA (the Site) and thereby
impacted the groundwater source which supplies the Mary Dunn Public Water Supply Wells located to the
east of the BFTA. The Site is defined by M.G.L. c. 21E and the MCP as any place where OHM have come to
be located. MassDEP has assigned Release Tracking Number (RTN) 4-0026179 to this release/Site.

This information is available in alternate format. Call Michelle Waters-Ekanem, Diversity Director, at 617.292-5751. TTY# MassRelay Service 1-800-439-2370
MassDEP Website: www.mass.govidep

Printed on Recycled Paper
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Further, MassDEP has reason to believe that.you (as used in this letter, "you" refers to the Barnstable
Fire/Rescue Training Facility) are a Potentially Responsible Party (PRP) with liability under M.G.L. c.21E §5,
for response action costs. The purpose of this notice is to inform you of your legal responsibilities under
State law for assessing and/or remediating the release at the Site. For purposes of this Notice of
Responsibility (NOR}, the terms and phrases used herein shall have the meaning ascribed to such terms and
phrases by the MCP unless the context clearly indicates otherwise.

BACKGROUND INFORMATION

In May 2012, the United States Environmental Protection Agency (EPA) published the final rule “Revisions to
the Unregulated Contaminant Monitoring Rule {UCMR3) for Public Water Systems” indicating that thirty
chemical constituents, that have not historically been considered as drinking water contaminants, would
be analyzed in samples collected from wells serving large public water systems and a representative
number of public water systems serving less than 10,000 people from 2013 to 2015.

The contaminants to be analyzed included, among ather compounds, PFAS, including PFOS and PFOA.
Collectively, PFAS are considered “emerging contaminants” which are contaminants that were previously
unregulated by any state or the federal government but due to increasing concerns about their
widespread use, reports of their presence in public water supplies, and a growing body of information that
the toxicity, mobility and bioaccumulation potential of these compounds have the potential to pose adverse
effects to human health and the environmeni, the EPA included PFAS in their UCMR3 sampling program.

In May 2016, the EPA promulgated a Health Advisory (HA) for PFAS of 0.07 micrograms per liter {ug/L) for
PFOS and PFOA combined. The EPA “Fact Sheet, PFOS and PFOA Drinking Water Health Advisories” states
that if both PFOS and PFOA are detected, the combined concentrations should be comparad to the 0.07
ug/L lifetime HA. The EPA HA is based on the best available peer-reviewed studies of the effects of PFOA
and PFOS on laboratory animals (rats and mice}, and was also informed by epidemiological studies of
human populations that have been exposed to PFAS. These studies indicate that exposure to PFOA and
PFOS above certain concentrations may result in adverse health effects, including developmental effects
to fetuses during pregnancy or to breastfed infants {e.g., low birth weight, accelerated puberty, skeletal
variations), cancer (e.g., testicular, kidney), liver effects (e.g., tissue damage), immune effects (e.g.,
antibody production and immunity), thyroid effects and other effects (e.g., cholesterol changes).

PFAS have been widely used in industrial and consumer applications, including stain- and water-resistant
coatings for fabrics and carpets, oil-resistant coating for paper products approved for food contact, mining
and oil well surfactants, floor polishes, insecticide formulations and AFFF.

Given the ahove, PFAS are therefore considered a hazardous material pursuant to the MCP, specifically 310
CMR 40.0342(1)(a), and is therefore subject to the requirements of M.G.L. ¢. 21E and the MCP.

RELEASE/SITE SPECIFIC INFORMATION

On November 30, 2013, water samples were collected from the three Mary Dunn Public Water Supply Wells
in Hyannis and analyzed for PFAS under the EPA UCMR3 program. At that time, the samples from Mary
Dunn Wells #1, #2 and #3 had 0.19 microgram per liter {(ug/L), 0.17 pg/L and 0.11 pg/L of PFOS,
respectively, and the sample from Mary Dunn Well #2 had 0.02 pg/L of PFOA.
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Samples from the Mary Dunn Wells were collected on several occasions and analyzed for PFQS. The
results are as follows:

Date/Location Mary Dunn #1 ‘| . Mary Dunn #2 Marry Dunn #3
1/9/2015 0.33 pg/L 0.96 pg/L 0.04 pg/L
3/19/2015 0.28 pg/L 1.6 pg/L Not sampled
4/6/2015 ' Not sampled Not sampled 0.11 pg/L.

At the time the above samples were collected and analyzed, the EPA Provisional Health Advisory (PHA)
was 0.2 pg/L for PFOS. Based on the above information, the Hyannis Water Division removed Mary
Dunn Wells #1 and #2 from service and procured treatment for these wells to meet summer water
supply demand. Treatment of the water using granulated activated carbon (GAC) from the Mary Dunn
Weills #1 and #2 began in July 2015. The treated water was blended with water from Mary Dunn Well #3
to provide water to the distribution system to below the PHA of 0.2 pg/L. After the EPA revised the PHA
to the current Health Advisory of 0.07 pg/L in May 2016, the Hyannis Water Division removed Mary Dunn
Well #3 from service and procured GAC treatment for this well. The GAC treatment system for Mary Dunn
Well #3 was completed and the well was returned to service in July 2016.

Given the fact that AFFF containing PFAS was used at the BFTA {which is located approximately 1,000 feet
west of the Mary Dunn Wells}, you initiated a subsurface environmental investigation in November 2013 to
determine if the PFAS has impacted the groundwater at the BFTA. Results of groundwater sampling
conducted in November 2013 indicated that PFOS was detected in the groundwater at concentrations up to
3.9 pg/L. Subsequent analysis indicated that PFOS was detected in the groundwater up to 320 pg/L. and
that the extent of PFOS detected in the groundwater extended to the Mary Dunn Wells. In addition, soil
samples collected from the BFTA contained PFOS at concentrations ranging from 0.002 to 4.9 milligrams per
kilogram (mg/kg} and PFOS was detected in both the surface water and the sediment in Flintrock Pond
immediately adjacent to the BFTA.

On July 17, 2015 you re-activated recovery well PRW-4 of the pre-existing groundwater recovery and
treatment system to reduce the concentration of PFAS in the groundwater upgradient of the Mary Dunn
Wells. The groundwater was pumped from PRW-4 at approximately 60 gallons per minute {gpm) and
treated with GAC and re-injected upgradient of the recovery well. The groundwater recovery and treatment
system has been operating since and has treated approximately 15 million gallons of groundwater.

Given that PFAS have been detected at elevated concentrations in the soil and groundwater at the BFTA,
that groundwater flow direction is from the BFTA to the Mary Dunn Wells, and that PFOS has been detected
in the samples collected from the Mary Dunn Wells, MassDEP has determined that releases of PFAS from
the use of AFFF at the BFTA is a source of PFAS detected in the Mary Dunn Wells.

STATUTORY LIABILITIES

M.G.L. c. 21E and the MCP require the performance of response actions to prevent harm to health, safety,
public welfare and the environment which may resuit from this release and/or threat of release and govern
the conduct of such actions.

As a current owner of the property where a release has occurred, you are a Potentially Responsible Party
{PRP) with liability under M.G.L. ¢.21E §5, for response action costs. Section 5 makes the following parties
liable under the Commonwealth of Massachusetts: current owners or operators of a site from or at which
there is or has been a release or threat of release of oil and/or hazardous material; any person who has
owned or operated a site at the time hazardous material was stored or disposed of; any person who
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arranged for the transport, disposal, storage or treatment of hazardous material to or at a site; any person
who transported hazardous material to a transport, storage or treatment site from which there is or has
been a release or threat of release of such material; and any person who otherwise caused or is legally
responsible for a release or threat of release of oil or hazardous material at a site.

This liability is "strict”, meaning that it is not based on fault, but solely on your status as owner, operator,
generator, transporter, disposer or other person specified in M.G.L. ¢.21E §5. This liability is also "joint and
several", meaning that you may be liable for all response action costs incurred at a disposal site regardless
of the existence of any other liable parties.

The MCP requires PRPs to take necessary response actions at properties where there is, or has been, a
release and/or threat of release of oil and/or hazardous material. If you do not take the necessary response
actions, or fail to perform them in an appropriate and timely manner, MassDEP is authorized by M.G.L. c.
21E to perform the work. By taking such actions, you can avoid liability for response action costs incurred
by MassDEP in performing these response actions and any sanctions that may be imposed for failure to
perform response actions under the MCP.

The MCP requires PRPs and any other person undertaking response actions to perform Immediate
Response Actions (IRAs} in response to sudden releases, Imminent Hazards {IH} and Conditions of
Substantial Release Migration (SRM). Such persens must continue 1o evaluate the need for IRAs and notify
MassDEP immediately if such a need exists.

If you are a PRP and you have reason to believe that your performance of the necessary response actions is
beyond your technical, financial or legal ability, you should promptly notify MassDEP in writing of your
inability in accordance with M.G.L. c¢. 21E , subsection 5(e}, and 310 CMR 40.0172. If you assert or
demonstrate in compliance therewith that performing or paying for such response action is beyond your
ability, subsection 5({e) provides you with a limited defense to an action by the Commonwealth for recovery
of two to three times MassDEP’s respense action costs and 310 CMR 40.0172 provides you with a limited
defense to MassDEP's assessment of civil administrative penalties.

You should be aware that you may have claims against third parties for damages, including claims for
contribution or reimbursement for the costs of cleanup. Such claims do not exist indefinitely but are
governed by laws that establish the time allowed for bringing litigation. MassDEP encourages you to take
any action necessary to protect any such claims you may have against third parties.

You must employ or engage a Licensed Site Professional (LSP) to manage, supervise or actually perform the
necessary response actions at this site. You may obtain a list of the names and addresses of licensed
professionals from the Board of Registration of Hazardous Waste Site Cleanup Professionals by calling (617)
556-1091, or visiting http://www.state.ma.us/Isp.

Response actions at the Site will not be deemed to be completed unless and until a level of No Significant
Risk as defined at 310 CMR 40.0900 exists or has been achieved in compliance with the MCP. The MCP
requires persons undertaking response actions at a disposal site to submit to MassDEP a Permanent
Solution Statement prepared by a LSP upon determining that a level of No Significant Risk exists or has been
achieved at the Site. You will be required to pay Annual Compliance Assurance Fees for the Site until a
Permanent Solution is achieved.
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NECESSARY IMMEDIATE RESPONSE ACTIONS AND INTERIM DEADLINE

The detection of PFAS in the samples collected from the Mary Dunn Wells has been addressed by the
GAC treatment systems installed by the Hyannis Water Department. However, additional public and
private water supply wells are located downgradient of the BFTA. Releases of oil and/or hazardous
materials {OHM) that impact public and private water supplies are releases that could pose an Imminent
Hazard and, pursuant to 310 CMR 40.0311(7), require notification to MassDEP within two hours. As such
these releases require that an Immediate Response Action (IRA) be conducted pursuant to 310 CMR
40.0412(1).

Therefore, MassDEP hereby requests that you submit an IRA Plan prepared in compliance with 310 CMR
40.0424 to evaluate whether Imminent Hazards exist relative to public and private water supply wells
downgradient of the BFTA. The.IRA Plan should identify all public and private water supply wells located
downgradient of the BFTA and provide any analytical data for any of these wells that have been sampled
and analyzed for PFAS. If any public or private water supply well has not been sampled and analyzed for
PFAS, the IRA Plan should include a schedule for conducting this work. The IRA Plan should also include
the measures that BFTA will conduct to prevent, eliminate, and/or abate any hazards associated with
consumption of the drinking water impacted by PFAS above the HA of 0.07 ug/L. Such measures can
include, but are not limited to, provision of bottled water, installation of GAC system(s), or connection of
- private water supply wells to public water. A schedule for implementing these measures should be
included in the IRA Plan.

In addition, MassDEP is of the opinion that reducing the mass of PFAS detected in the soil and
groundwater at the BFTA is necessary to prevent, eliminate, or minimize harm to health, safety, public
welfare or the environment and, pursuant to 310 CMR 40.0412(4), requests that the IRA Plan include a
proposal designed to reduce the concentration of PFAS in the groundwater migrating off the BFTA Site
including, but not limited to:

1. Excavating the soil “hot spot” contaminated with PFAS that is acting as an on-going source of
groundwater contamination; and/or

2. Expanding the existing groundwater recovery and treatment system to include additional
recovery wells or an increased pumping rate to decrease the mass of PFAS in the groundwater
at the BFTA.

MassDEP hereby requests that you submit the IRA Plan on or before September 15, 2016.

INTERIM DEADLINE

The date established above constitutes an Interim Deadline established pursuant to 310 CMR 40.0167.
Failure to comply with an Interim Deadline may result in enforcement actions by the MassDEP,
including, but not limited to, the issuance of a Notice of Noncompliance, an Administrative Penalty,
and/or Enforcement Orders, or, referral to the Massachusetts Attorney General’s Office.

ADDITIONAL RESPONSE ACTIONS

Additional submittals are necessary with regard to this notification, including, but not limited to, the filing of
a written IRA Plan, IRA Completion Statement and/or a Permanent Solution Statement (PSS). The MCP
requires that a fee of $1,200.00 be submitted to the Department when a Permanent Solution Statement is
filed greater than 120 days from the date of initial notification. Specific approval is required from the
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Department for the implementation of all IRAs and may be required for Release Abatement Measures
(RAMSs). RAMs may not be conducted until a RAM Plan is submitted pursuant to 310 CMR 40.0443.
Assessment activities, the construction of a fence and/for the posting of signs are actions that are exempt
from this approval requirement.

The MCP requires persons undertaking response actions to perform IRAs in response to sudden
releases, |Hs and Conditions of SRM. In accordance with 310 CMR 40.0426, an |H Evaluation shall be
performed as part of an IRA within 14 days of obtaining knowledge of such a condition and shall be
submitted to the Department within 60 days.

In addition to verbal notification, 310 CMR 40.0333 requires that a completed Release Notification Form
(RNF) be submitted to MassDEP within sixty (60} calendar days of receipt of this Notice of Responsibility.

This site shall not be deemed to have had all the necessary and required response actions taken unless and
until all substantial hazards presented by the release and/or threat of release have been eliminated and a
level of No Significant Risk exists or has been achieved in compliance with M.G.L. ¢. 21E and the MCP.

If you have any questions relative to this Notice, please contact Angela Gallagher at the letterhead
address or by calling (508) 946-2790. Al future communication regarding thIS release must reference
the following Release Tracking Number: 4-0026179.

Sincer

Gerard M.R. Martin
Deputy Regional Director
Bureau of Waste Site Cleanup

M/AG/ag

CERTIFIED MAIL # 7016 0750 0000 1748 8462
RETURN RECEIPT

ec: Town of Barnstable
Board of Health
Selectmen’s Office

Barnstable Department of Public Works, Water Supply Division
Dan Santos, DPW Director, Daniel.Santos@town.barnstable.ma.us
Hans Keijser, Water Superintendent, Hans.Keijser@town.barnstable.ma.us

DEP —SERO

Millie Garcia-Serrano, Regional Director

David Johnston, Deputy Regional Director, BWR

Jonathan Hobill, Regional Engineer, BWR

Angela Gallagher, Project Manager, BWSC, Brownfields, C&E, and Risk Reduction Section
Lisa Ramos, Regional Enforcement Office
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CCl

DEP — Boston
Paul Locke, BWSC Assistant Commissioner

LSP
Tom Cambareri

tcambareri@capecodcommission.org

DEP - SERO
Regional Enforcement Office

Page 7of 7
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Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Project
Cape Cod Comm

ission

BCFTA project

Barnstable

Boring No.

PC1

Sheet 1 of

1

Driller: Patrick Desmond
Helper: William Urghart

Inspector:  Tom Cambareri & Scott Michaud

Boring location:41° 40

Ground Surface Elevation:

Date start: 12/18/2006

Date

.619'N & 070° 17.025' W

end: 12/18/2006

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes: Drilled to 58 feet with solid augers

Casing Size:
Screen Size:

Auger Size: 6 1/4" x 4"H.S.A

2"x30"' SCH40 PVC FJT
2"x10'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT

BLOWS 6"

Sample Description

Well Installation

0-10

56 +

6" stickup with buffalo box
F-M-C gravel

Clay

Well
Stati
End
End

e

NNNN NN~

Depth: 40'

c: 29'

of boring: N/A
of sample: N/A

=

Granular Soils
BLOWS/FT DENSITY

Cohesive Soils

BLOWS/FT

DENSITY

Proportions Used

Well

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2
2-4
4-8
8-15
15-30
> 30

V. SOFT
SOFT
M. STIFF
STIFF
V. STIFF
HARD

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35 -50%

Installation Key
- CONCRETE

I - sanD Pack

Z
# -

- SOIL BACKFILL
- BENTONITE
SCREEN

- APPROX. WATER
LEVEL

CAPE COD TEST BORING

[BORING NO.

PC1




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Project

Boring No. PC2

Cape Cod Commission
BCFTA project

Sheet 1 of 1

Barnstable

Driller: Patrick Desmond
Helper: William Urghart
Inspector:  Tom Cambareri & Scott

Michaud

Date start: 12/18/2006

Boring location:41° 40.
Ground Surface Elevation:

628' N & 070° 17.024' W

Date end: 12/18/2006

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes:

Auger Size: 6 1/4" x 4" H.S.A
Casing Size:  2"x25' SCH40 PVC FJT

Screen Size:  2"x10'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT

BLOWS 6"

Sample Description

Well Installation

6" stickup with buffalo

0-20

F-M-C gravel

20-35

F-M-C brown sand

box

——

N
NN N NN§N

Well Depth: 35'
Static: 23'

End of boring: N/A
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

BLOWS/FT

Cohesive Soils

DENSITY

Proportions Used

Well Installation Key
I - CONCRETE

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2
2-4
4-8
8-15
15 - 30

> 30

Trace O -
Little 10 -
Some 20 -
And 35-

V. SOFT
SOFT
M. STIFF
STIFF
V. STIFF
HARD

10%
20%
35%
50%

B - sAnD PACK
7 - SOIL BACKFILL
- BENTONITE

F - SCREEN

- APPROX. WATER
LEVEL

CAPE COD TEST BORING

[BORING NO. PC2




Cape Cod Test Boring

5 Rayber Road, Orleans, MA 02653
(508) 240-1000

div. Desmond Well Drilling, Inc.

Project
Cape Cod Commission
BCFTA project
Barnstable

Boring No.

PC3

Sheet 1 of

1

Driller: Patrick Desmond

Helper:
Inspector:

William Urghart
Tom Cambareri & Scott Michaud

Ground Surface Elevation:
Date start: 12/18/2006

Boring location:41° 40.634' N & 070° 17.024' W

Date end: 12/18/2006

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes: Drilled to 45 feet with solid augers

Auger Size: 6 1/4" x 4" H.S.A

Casing Size:

Screen Size:

2"x25' SCH40 PVC RJT
2"x10'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT

BLOWS 6"

Sample Description

Well Installation

0-20

Gravel

20-35

30-35

6" stickup with buffalo box

F-M-C light brown sand

F-M brown sand

——

N
NN N NN§N

Well Depth: 35'
Static: 24'

End of boring: N/A
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

BLOWS/FT

Cohesive Soils

DENSITY

Proportions Used

Well Installation Key
I - CONCRETE

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2
2-4
4-8
8-15
15 - 30

> 30

V. SOFT
SOFT
M. STIFF
STIFF
V. STIFF
HARD

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35-50%

B - sAnD PACK
7 - SOIL BACKFILL
- BENTONITE

F - SCREEN
- APPROX. WATER

LEVEL

CAPE COD TEST BORING

[BORING NO. PC3




Cape Cod Test Boring Project Boring No. PC4

5 Rayber Road, Orleans, MA 02653 Cape Cod Commission
(508) 240-1000 BCFTA project Sheet 1 of 1

div. Desmond Well Drilling, Inc. Barnstable

Driller: William Urghart Boring location:41° 40.638' N & 070° 17.053' W
Helper: Patrick Desmond Ground Surface Elevation:
Inspector:  Tom Cambareri & Scott Michaud Date start: 12/18/2006 Date end: 12/18/2006

Sampler consists of a two inch split Notes: Drilled to 30 feet with solid augers; hole Auger Size: 6 1/4" x 4" H.S.A
spoon driven using a 140 Ib. collapsed at 6'; drilled with hollow stem augers to 30' [Casing Size:  2"x15' SCH40 PVC FJT
hammer falling thirty inches and set well. Pumped off with whale pump. Screen Size:  2'x10'X.010 SCH40 PVC FJT

Depth Sample

Sample Description Well Installation
(FT) NO PEN/REC DEPTH/FT BLOWS 6"

+2 6" stickup with buffalo box
0-15 Gravel -

16 15 - 30 F-M-C brown sand

N NN ~T

56 Well Depth: 23" 6"
58 Static: 14' 6"

60 End of boring: N/A
62 End of sample: N/A

Granular Soils Cohesive Soils Proportions Used Well Installation Key

BLOWS/FT DENSITY |BLOWS/FT  DENSITY Il - CONCRETE
0-4 V. LOOSE >2 V. SOFT Trace 0 -10% B - sanD PAcK
4-10 LOOSE 2-4 SOFT Little 10 - 20% 7 - SOIL BACKFILL

10 - 30 M. DENSE 4-8 M. STIFF Some 20 - 35% _BENTONITE
30-50 DENSE 8-15 STIFF And 35 - 50% # ' SCREEN
>50 V. DENSE 15 - 30 V. STIFF - APPROX. WATER
>30 HARD LEVEL

CAPE COD TEST BORING [BORING NO. PC4




Cape Cod Test Boring Project Boring No. PC5

5 Rayber Road, Orleans, MA 02653 Cape Cod Commission
(508) 240-1000 BCFTA project Sheet 1 of 1

div. Desmond Well Drilling, Inc. Barnstable

Driller: William Urghart Boring location:41° 40.642' N & 070° 17.065' W
Helper: Patrick Desmond Ground Surface Elevation:
Inspector:  Tom Cambareri & Scott Michaud Date start: 12/19/2006 Date end: 12/19/2006

Sampler consists of a two inch split |Notes: Drilled to 25 feet with hollow stem augers. Auger Size: 6 1/4" x 4" H.S.A
spoon driven using a 140 Ib. Casing Size:  2"x15' SCH40 PVC FJT

hammer falling thirty inches Screen Size:  2"x10'X.010 SCH40 PVC FJT

Depth Sample

Sample Description Well Installation
(FT) NO PEN/REC DEPTH/FT BLOWS 6"

+2 6" stickup with buffalo box
0-5 F-M gravel i

5-15 Gravel I

16 15-25 F-M-C brown sand

| N B
NNN§N

56 Well Depth: 25'

58 Static: 19'

60 End of boring: N/A
62 End of sample: N/A

Granular Soils Cohesive Soils . Well Installation Key
Proportions Used
BLOWS/FT DENSITY |BLOWS/FT DENSITY I - CONCRETE
0-4 V. LOOSE >2 V. SOFT Trace 0 -10% B - sanD Pack
4-10 LOOSE 2-4 SOFT Little 10 - 20% 7 - SOIL BACKFILL
10- 30 M. DENSE 4-8 M. STIFF Some 20 - 35% - BENTONITE
30-50 DENSE 8-15 STIFF And 35-50% T - SCREEN
> 50 V.DENSE|  15-30 V. STIFF - APPROX. WATER
> 30 HARD LEVEL

CAPE COD TEST BORING [BORING NO. PC5




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Project

Cape Cod Commission
BCFTA project

Barnstable

Boring No.

PC6

Sheet 1 of

1

Driller: Patrick Desmond Boring location:41° 40.575' N & 070° 16.974' W
Helper: William Urghart Ground Surface Elevation:
Inspector: Date start: 12/19/2006 Date end: 12/19/2006

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

drilled, installed and abandoned.

Notes: Drilled to 55 feet with solid augers. Well was

Casing Size:

Screen Size:

Auger Size: 6 1/4" x 4" H.S.A

2"x35' SCH40 PVC RJT
2"x10'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT BLOWS 6"

Sample Description

Well Installation

0-10

10 - 55

6" stickup with buffalo box
Gravel; F-M sand

F-M-C brown sand

——
|

N

NNNNNN§r

Well Depth: 45'
Static: 30'

End of boring: N/A
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

Cohesive Soils
BLOWS/FT DENSITY

Proportions Used

Well Installation Key
I - CONCRETE

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2 V. SOFT
2-4 SOFT
4-8 M. STIFF
8-15 STIFF
15-30 V. STIFF

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35-50%

> 30 HARD

B - sanD PACK
Z - SOIL BACKFILL
- BENTONITE
F - SCREEN
- APPROX. WATER

LEVEL

CAPE COD TEST BORING

[BORING NO. PC6




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Project
Cape Cod Commission
BCFTA project
Barnstable

Boring No. PC7

Sheet 1 of 1

Driller: Patrick Desmond Boring location:41° 40.575' N & 070° 16.974' W
Helper: William Urghart Ground Surface Elevation:
Inspector: Date start: 12/19/2006 Date end: 12/19/2006

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes: Drilled to 60 feet with solid augers

Auger Size: 6 1/4" x 4" H.S.A

Casing Size:

Screen Size:

2"x35' SCH40 PVC RJT
2"x10'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT BLOWS 6"

Sample Description

Well Installation

12-15 Gravel

15 - 49

49 - 50

50 - 55

55 - 58

6" stickup with buffalo box

F-M brown sand

Hard layer
F-M brown sand

Blue/Gray clay

——

\N\L
NNNNNN%N

Well Depth: 45'
Static: 30'

End of boring: N/A
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

Cohesive Soils
BLOWS/FT DENSITY

Proportions Used

Well Installation Key
I - CONCRETE

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2 V. SOFT
2-4 SOFT
4-8 M. STIFF
8-15 STIFF
15-30 V. STIFF
> 30 HARD

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35-50%

B - sanD PACK
Z - SOIL BACKFILL
- BENTONITE
F - SCREEN
- APPROX. WATER

LEVEL

CAPE COD TEST BORING

[BORING NO. PC7




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Project
Cape Cod Comm

BCFTA project

Barnstable

Boring No.

PC8

ission
Sheet 1 of

1

Driller: Patrick Desmond
Helper: William Urghart
Inspector:

Boring location:41° 40.592' N & 070° 16.981' W

Ground Surface Elevation:
Date start: 12/19/2006

Date end: 12/19/2006

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes:

Casing Size:
Screen Size:

Auger Size: 6 1/4" x 4" H.S.A

2"x35' SCH40 PVC FJT
2"x10'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT

BLOWS 6"

Sample Description

Well Installation

0-10

10 - 45

6" stickup with buffalo box
Gravel

F-M-C brown sand

| |
Z

T

NNNNNN

Well Depth: 45'
Static: 29' 6"

End of boring: N/A
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

Cohesive Soils

BLOWS/FT

DENSITY

Proportions Used

Well Installation Key
Il - CONCRETE

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2
2-4
4-8
8-15
15-30
> 30

V. SOFT
SOFT
M. STIFF
STIFF
V. STIFF
HARD

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35 -50%

[ - sanD Pack
Z - SOIL BACKFILL
- BENTONITE
# - SCREEN
- APPROX. WATER

LEVEL

CAPE COD TEST BORING

[BORING NO.

PC8




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Project
Cape Cod Commission
BCFTA project
Barnstable

Boring No. PC9

Sheet 1 of 1

Driller: Patrick Desmond Boring location:41° 40.577' N & 070° 16.833' W
Helper: William Urghart Ground Surface Elevation:
Inspector: Date start: 12/20/2006 Date end: 12/20/2006

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes: Drilled to 50 feet with solid augers

Auger Size: 6 1/4" x 4" H.S.A

Casing Size:
Screen Size:

2"x30' SCH40 PVC RJT
2"x10'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT

BLOWS 6"

Sample Description

Well Installation

6" stickup with buffalo

Gravel; F-M silty sand

F-M-C brown sand

box

——

4%
NN NN NN§NT
P

Well Depth: 40'
Static: 17' 6"

End of boring: N/A
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

BLOWS/FT

Cohesive Soils

DENSITY

Proportions Used

Well Installation Key
I - CONCRETE

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2
2-4
4-8
8-15
15 - 30

> 30

V. SOFT
SOFT
M. STIFF
STIFF
V. STIFF
HARD

Trace O -
Little 10 -
Some 20 -
And 35-

10%
20%
35%
50%

B - sAnD PACK
7 - SOIL BACKFILL
- BENTONITE

F - SCREEN
- APPROX. WATER

LEVEL

CAPE COD TEST BORING

[BORING NO. PC9




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Cape Cod Commission

Project

Boring No. PC10

BCFTA project

Sheet 1 of 1

Barnstable

Driller: Patrick Desmond Boring location:41° 40.588' N & 070° 16.843' W
Helper: William Urghart Ground Surface Elevation:
Inspector: Date start: 12/19/2006 Date end: 12/19/2006

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes: Drilled to 60 feet with solid augers

Auger Size: 6 1/4" x 4" H.S.A

Casing Size:

Screen Size:

2"x35' SCH40 PVC RJT
2"x10'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT

BLOWS 6"

Sample Description

Well Installation

0-10

10 - 30

30 - 40

40 - 50

50 - 58

6" stickup with buffalo box
Gravel; F-M silty sand

F-M brown sand

F-M sand; trace silty sand

Silty sand/clay

F-M brown sand

——

G

N

NNNNN N

Well Depth: 45'
Static: 25'

End of boring: N/A
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

BLOWS/FT

Cohesive Soils

DENSITY

Proportions Used

Well Installation Key
I - CONCRETE

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2
2-4
4-8
8-15
15 - 30

> 30

V. SOFT
SOFT
M. STIFF
STIFF
V. STIFF
HARD

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35-50%

B - sanD PACK
Z - SOIL BACKFILL
- BENTONITE
F - SCREEN
- APPROX. WATER

LEVEL

CAPE COD TEST BORING

[BORING NO. PC10




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Project
Cape Cod Commission
BCFTA project
Barnstable

Boring No.

PC11

Sheet 1 of

1

Driller: Patrick Desmond Boring location:41° 40.609' N & 070° 16.976' W
Helper: William Urghart Ground Surface Elevation:
Inspector: Date start: 12/20/2006 Date end: 12/20/2006

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes: Drilled to 50 feet with solid augers

Casing Size:

Screen Size:

Auger Size: 6 1/4" x 4" H.S.A

2"x35' SCH40 PVC RJT
2"x10'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT

BLOWS 6"

Sample Description

Well Installation

6" stickup with buffalo box

——
|

N

NNNNNN§r

Well Depth: 45'
Static: 28'

End of boring: N/A
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

BLOWS/FT

Cohesive Soils

DENSITY

Proportions Used

Well Installation Key
I - CONCRETE

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2
2-4
4-8
8-15
15 - 30

> 30

V. SOFT
SOFT
M. STIFF
STIFF
V. STIFF
HARD

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35-50%

B - sanD PACK
Z - SOIL BACKFILL
- BENTONITE

F - SCREEN
- APPROX. WATER

LEVEL

CAPE COD TEST BORING

[BORING NO. PC11




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Project
Cape Cod Commission
BCFTA project
Barnstable

Boring No. PC12

Sheet 1 of 1

Driller: Patrick Desmond Boring location:41° 40.620' N & 070° 16.976' W
Helper: William Urghart Ground Surface Elevation:
Inspector: Date start: 12/20/2006 Date end: 12/20/2006

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes: Drilled to 60 feet with solid augers

Auger Size: 6 1/4" x 4" H.S.A

Casing Size:

Screen Size:

2"x35' SCH40 PVC RJT
2"x10'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT BLOWS 6"

Sample Description

Well Installation

0-15 Gravel

15 - 45

45 - 55

55-59 Clay

6" stickup with buffalo box

F-M-C sand

F-M silty sand

——

i
N\INNNN§

Well Depth: 45'
Static: 26'

End of boring: N/A
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

Cohesive Soils
BLOWS/FT DENSITY

Proportions Used

Well Installation Key
I - CONCRETE

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2 V. SOFT
2-4 SOFT
4-8 M. STIFF
8-15 STIFF
15-30 V. STIFF
> 30 HARD

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35-50%

B - sAnD PACK
7 - SOIL BACKFILL
- BENTONITE

F - SCREEN
- APPROX. WATER

LEVEL

CAPE COD TEST BORING

[BORING NO. PC12




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

PC13

1

Project Boring No.
Cape Cod Commission
BCFTA project Sheet 1 of
Barnstable

Driller: Patrick Desmond Boring location:41° 40.650' N & 070° 17.030' W
Helper: William Urghart Ground Surface Elevation:
Inspector: Date start: 12/21/2006 Date end: 12/21/2006

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes: Drilled to 50 feet with solid augers

Casing Size:
Screen Size:

Auger Size: 6 1/4" x 4"H.S.A

2"x25' SCH40 PVC FJT
2"x10'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT

BLOWS 6"

Sample Description

Well Installation

6" stickup with buffalo box
F-M silty sand

Gravel

F-M-C brown sand

——

NN NN AT

Well Depth: 35'
Static: 24"

End of boring: 50'
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

Cohesive Soils

BLOWS/FT

DENSITY

Proportions Used

Well Installation Key
Il - CONCRETE

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2
2-4
4-8
8-15
15-30
> 30

V. SOFT
SOFT
M. STIFF
STIFF
V. STIFF
HARD

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35 -50%

B - sanD PACK
Z - SOIL BACKFILL
- BENTONITE
# - SCREEN
- APPROX. WATER

LEVEL

CAPE COD TEST BORING

[BORING NO.

PC13




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

PC14

Project Boring No.
Cape Cod Commission
BCFTA project Sheet 1 of

1

Barnstable

Driller: Patrick Desmond Boring location:41° 40.650' N & 070° 17.030' W
Helper: William Urghart Ground Surface Elevation:
Inspector: Date start: 12/21/2006 Date end: 12/21/2006

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes: Drilled to 55 feet with solid augers

Casing Size:
Screen Size:

Auger Size: 6 1/4" x 4" H.S.A

2"x35' SCH40 PVC FJT
2"x10'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT

Sample Description
BLOWS 6"

Well Installation

6" stickup with buffalo box

F-M silty sand

Gravel

15 - 45

F-M-C sand

45 - 50

F silty sand

50 - 55

Gray clay

——

X

NNNNN§r

\

Well Depth: 42'
Static: 22'

End of boring: 55'
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

Cohesive Soils

BLOWS/FT

Proportions Used
DENSITY

Well Installation Key
Il - CONCRETE

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2
2-4
4-8
8-15
15-30
> 30

V. SOFT
SOFT
M. STIFF
STIFF
V. STIFF
HARD

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35 - 50%

B - sanD PACK
Z - SOIL BACKFILL
- BENTONITE
# - SCREEN
- APPROX. WATER

LEVEL

CAPE COD TEST BORING

[BORING NO.

PC14




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

PC15

Project Boring No.
Cape Cod Commission
BCFTA project Sheet 1 of 1
Barnstable

Driller: Patrick Desmond Boring location:
Helper: William Urghart Ground Surface Elevation:
Inspector: Date start: 12/21/2006 Date end: 12/21/2006

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes: Drilled to 57 feet with solid augers

Casing Size:
Screen Size:

Auger Size: 6 1/4" x 4"H.S.A

2"x35' SCH40 PVC FJT
2"x10'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT BLOWS 6"

Sample Description

Well Installation

15 - 45

45 - 57

6" stickup with buffalo box
F silty sand

Gravel

F-M-C brown sand

F silty sand; clay

——

NNN NN
N

Well Depth: 45'
Static: 28'

End of boring: 57'
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

Cohesive Soils
BLOWS/FT DENSITY

Proportions Used

Well Installation Key
Il - CONCRETE

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2 V. SOFT
2-4 SOFT
4-8 M. STIFF
8-15 STIFF
15-30 V. STIFF
> 30 HARD

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35 -50%

B - sanD PACK
Z - SOIL BACKFILL
- BENTONITE
# - SCREEN
- APPROX. WATER

LEVEL

CAPE COD TEST BORING

[BORING NO.

PC15




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Project
Cape Cod Commission
BCFTA project

Boring No.

PC16A

Sheet 1 of

Barnstable

1

Driller: Patrick Desmond Boring location:41° 40.608' N & 070° 16.929' W
Helper: William Urghart Ground Surface Elevation:
Inspector: Date start: 12/21/2006 Date end: 12/21/2006

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes: Drilled to 55 feet with solid augers

Casing Size:
Screen Size:

Auger Size: 6 1/4" x 4"H.S.A

2"x40' SCH40 PVC FJT
2"x10'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT

BLOWS 6"

Sample Description

Well Installation

15 -50

50 - 59

6" stickup with buffalo box
F-M silty sand

Gravel

F-M-C sand

Clay

——

NNNNNNN§r

W

Well Depth: 50
Static: 30’

End of boring: 59'
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

Cohesive Soils

BLOWS/FT

DENSITY

Proportions Used

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2
2-4
4-8
8-15
15-30
> 30

V. SOFT
SOFT
M. STIFF
STIFF
V. STIFF
HARD

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35 -50%

Well Installation Key
Il - CONCRETE

[ - sanp Pack

Z - SOIL BACKFILL
- BENTONITE

# - SCREEN

- APPROX. WATER
LEVEL

CAPE COD TEST BORING

[BORING NO.

PC16A




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Project

Boring No.

PC16B

Cape Cod Commission
BCFTA project

Sheet 1 of

1

Barnstable

Driller: Patrick Desmond Boring location:41° 40.608' N & 070° 16.929' W
Helper: William Urghart Ground Surface Elevation:
Inspector: Date start: 12/21/2006 Date end: 12/21/2006

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes: Drilled to 55 feet with solid augers

Casing Size:
Screen Size:

Auger Size: 6 1/4" x 4"H.S.A

2"x30"' SCH40 PVC FJT
2"x5'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT

Sample Description
BLOWS 6"

Well Installation

6" stickup with buffalo box

F-M silty sand

Gravel

15 -50

F-M-C sand

50 - 59

Clay

I..r_____
|2

NNNN§r

Well Depth: 35'
Static: 30’

End of boring: 59'
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

Cohesive Soils
DENSITY

BLOWS/FT

Proportions Used

Well Installation Key
Il - CONCRETE

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2
2-4
4-8
8-15
15-30
> 30

V. SOFT
SOFT
M. STIFF
STIFF
V. STIFF

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35 -50%

B - sanD PACK
Z - SOIL BACKFILL
- BENTONITE
# - SCREEN
- APPROX. WATER

HARD

LEVEL

CAPE COD TEST BORING

[BORING NO.

PC16B




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Project
Cape Cod Comm

BCFTA project

Barnstable

Boring No.

PC17

ission
Sheet 1 of

1

Driller: Patrick Desmond Boring location:
Helper: William Urghart Ground Surface Elevation:
Inspector: Date start: 12/22/2006 Date end: 12/22/2006

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes: Drilled to 55 feet with solid augers

Casing Size:
Screen Size:

Auger Size: 6 1/4" x 4" H.S.A

2"x40' SCH40 PVC FJT
2"x10'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT

BLOWS 6"

Sample Description

Well Installation

10 - 15

50 - 54

6" stickup with buffalo box

Gravel

F-M-C silty clay

o |

Z
i

N NNNNNMN

W

Well Depth: 50
Static: 28'

End of boring: 54'
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

Cohesive Soils

BLOWS/FT

DENSITY

Proportions Used

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2
2-4
4-8
8-15
15-30
> 30

V. SOFT
SOFT
M. STIFF
STIFF
V. STIFF
HARD

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35 -50%

Well Installation Key
Il - CONCRETE

B - sanD PACK

Z - SOIL BACKFILL
- BENTONITE

# - SCREEN

- APPROX. WATER
LEVEL

CAPE COD TEST BORING

[BORING NO.

PC17




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Project

Cape Cod Commission

BCFTA proje
Barnstable

Boring No.

PC18

ct Sheet 1 of

1

Driller: Patrick Desmond Boring location:41° 40.586' N & 070° 16.919' W
Helper: William Urghart Ground Surface Elevation:
Inspector: Date start: 12/22/2006 Date end: 12/22/2006

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes: Drilled to 55 feet with solid augers

Casing Size:
Screen Size:

Auger Size: 6 1/4" x 4"H.S.A

2"x40' SCH40 PVC FJT
2"x10'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT

BLOWS 6"

Sample Description

Well Installation

15 - 55

6" stickup with buffalo box
Silty sand

Gravel

F-M-C sand

——

NNNNNNN B

W

Well Depth: 50
Static: 29'

End of boring: 55'
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

Cohesive Soils

BLOWS/FT

DENSITY

Proportions Used

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2
2-4
4-8
8-15
15-30
> 30

V. SOFT
SOFT
M. STIFF
STIFF
V. STIFF

HARD

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35 -50%

Well Installation Key
Il - CONCRETE

[ - sanp Pack

Z - SOIL BACKFILL
- BENTONITE

# - SCREEN

- APPROX. WATER
LEVEL

CAPE COD TEST BORING

[BORING NO.

PC18




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Project
Cape Cod Comm

BCFTA project

Barnstable

Boring No.

PC19

ission
Sheet 1 of

1

Driller: Patrick Desmond
Helper: William Urghart
Inspector:

Boring location:
Ground Surface Elevation:
Date start: 1/16/2007

Date end: 1/16/2007

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes:

Casing Size:
Screen Size:

Auger Size: 6 1/4" x 4" H.S.A

2"x35' SCH40 PVC FJT
2"x10'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT

BLOWS 6"

Sample Description

Well Installation

0 - 45

Twist lock cap and 6"-8" stickup
F-M-C brown sand

N N N N NN

Well Depth: 45'
Static: 27

End of boring: 45'
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

Cohesive Soils

BLOWS/FT

DENSITY

Proportions Used

Well Installation Key
Il - CONCRETE

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2
2-4
4-8
8-15
15-30
> 30

V. SOFT
SOFT
M. STIFF
STIFF
V. STIFF
HARD

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35 -50%

B - sanD PACK
Z - SOIL BACKFILL
- BENTONITE
# - SCREEN
- APPROX. WATER

LEVEL

CAPE COD TEST BORING

[BORING NO.

PC19




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Project
Cape Cod Comm

BCFTA project

Barnstable

Boring No.

PC20D

ission
Sheet 1 of

1

Driller: Patrick Desmond
Helper: William Urghart
Inspector:

Boring location:
Ground Surface Elevation:
Date start: 1/16/2007

Date end: 1/16/2007

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes:

Casing Size:
Screen Size:

Auger Size: 6 1/4" x 4"H.S.A

2"x35' SCH40 PVC FJT
2"x10'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT

BLOWS 6"

Sample Description

Well Installation

0-15

15 - 45

Twist lock cap and 6"-8" stickup
Gravel

F-M-C brown sand

N N N N NN

Well Depth: 45'
Static: 27

End of boring: 45'
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

Cohesive Soils

BLOWS/FT

DENSITY

Proportions Used

Well Installation Key
Il - CONCRETE

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2
2-4
4-8
8-15
15-30
> 30

V. SOFT
SOFT
M. STIFF
STIFF
V. STIFF
HARD

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35 -50%

B - sanD PACK
Z - SOIL BACKFILL
- BENTONITE
# - SCREEN
- APPROX. WATER

LEVEL

CAPE COD TEST BORING

[BORING NO.

PC20D




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Project
Cape Cod Comm

BCFTA project

Barnstable

Boring No.

PC20S

ission
Sheet 1 of

1

Driller: Patrick Desmond
Helper: William Urghart
Inspector:

Boring location:
Ground Surface Elevation:
Date start: 1/16/2007

Date end: 1/16/2007

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes:

Casing Size:
Screen Size:

Auger Size: 6 1/4" x 4" H.S.A

2"x30"' SCH40 PVC FJT
2"x5'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT

BLOWS 6"

Sample Description

Well Installation

0-15

15 - 45

Twist lock cap and 6"-8" stickup
Gravel

F-M-C brown sand

N N N N NN

Well Depth: 35'
Static: 29'

End of boring: 45'
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

Cohesive Soils

BLOWS/FT

DENSITY

Proportions Used

Well Installation Key
Il - CONCRETE

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2
2-4
4-8
8-15
15-30
> 30

V. SOFT
SOFT
M. STIFF
STIFF
V. STIFF
HARD

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35 -50%

B - sanD PACK
Z - SOIL BACKFILL
- BENTONITE
# - SCREEN
- APPROX. WATER

LEVEL

CAPE COD TEST BORING

[BORING NO.

PC20S




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Project
Cape Cod Comm
BCFTA proje
Barnstable

Boring No.

PC21D

ission

ct Sheet 1 of

1

Driller: Patrick Desmond
Helper: William Urghart
Inspector:

Boring location:
Ground Surface Elevation:
Date start: 1/16/2007

Date end: 1/16/2007

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes:

Casing Size:
Screen Size:

Auger Size: 6 1/4" x 4" H.S.A

2"x40' SCH40 PVC FJT
2"x10'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT

BLOWS 6"

Sample Description

Well Installation

0-15

15 -50

Twist lock cap and 6"-8" stickup
Gravel

F-M-C brown sand

N NN N N N NN

v

Well Depth: 45'
Static: 27.5'

End of boring: 50'
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

Cohesive Soils

BLOWS/FT

DENSITY

Proportions Used

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2
2-4
4-8
8-15
15-30
> 30

V. SOFT
SOFT
M. STIFF
STIFF
V. STIFF
HARD

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35 -50%

Well Installation Key
Il - CONCRETE

B - sanD PACK

Z - SOIL BACKFILL
- BENTONITE

# - SCREEN

- APPROX. WATER
LEVEL

CAPE COD TEST BORING

[BORING NO.

PC21D




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Project
Cape Cod Comm

BCFTA project

Barnstable

Boring No.

PC21S

ission
Sheet 1 of

1

Driller: Patrick Desmond
Helper: William Urghart
Inspector:

Boring location:
Ground Surface Elevation:
Date start: 1/16/2007

Date end: 1/16/2007

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes:

Casing Size:
Screen Size:

Auger Size: 6 1/4" x 4"H.S.A

2"x30"' SCH40 PVC FJT
2"x5'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT

BLOWS 6"

Sample Description

Well Installation

0-15

15 -50

Twist lock cap and 6"-8" stickup
Gravel

F-M-C brown sand

N N N N NN

Well Depth: 35'
Static: 27.5'

End of boring: 50'
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

Cohesive Soils

BLOWS/FT

DENSITY

Proportions Used

Well Installation Key
Il - CONCRETE

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2
2-4
4-8
8-15
15-30
> 30

V. SOFT
SOFT
M. STIFF
STIFF
V. STIFF
HARD

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35 -50%

B - sanD PACK
Z - SOIL BACKFILL
- BENTONITE
# - SCREEN
- APPROX. WATER

LEVEL

CAPE COD TEST BORING

[BORING NO.

PC21S




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Project
Cape Cod Comm

BCFTA project

Barnstable

Boring No.

pPC22

ission
Sheet 1 of

1

Driller: Patrick Desmond
Helper: William Urghart
Inspector:

Boring location: 41° 40.604' 070° 16.821'

Ground Surface Elevation:
Date start: 1/19/2007

Date end: 1/19/2007

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes:

Casing Size:
Screen Size:

Auger Size: 6 1/4" x 4" H.S.A

2"x35' SCH40 PVC FJT
2"x10'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT

BLOWS 6"

Sample Description

Well Installation

0-15

15 - 48

48 - 52

4"x5' well protector/6"-7" stickup
F-M-C brown sand; gravel

F-M-C brown sand; trace silt

Silty sand; clay

T

Z
|22

N

N NN N NN

Well Depth: 45'
Static: 22'

End of boring: 52'
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

Cohesive Soils

BLOWS/FT

DENSITY

Proportions Used

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2
2-4
4-8
8-15
15-30
> 30

V. SOFT
SOFT
M. STIFF
STIFF
V. STIFF
HARD

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35 - 50%

Well Installation Key
Il - CONCRETE

B - sanD PACK
Z - SOIL BACKFILL
- BENTONITE
# - SCREEN
- APPROX. WATER

LEVEL

CAPE COD TEST BORING

[BORING NO.

PC22




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Project
Cape Cod Commission
BCFTA project
Barnstable

Boring No.

PC23D

Sheet 1 of

1

Driller: Thomas E Desmond I Boring location:
Helper: Neal Nevin Ground Surface Elevation:
Inspector: Date start: 1/19/2007 Date end: 1/19/2007
Notes:PowerProbe Auger Size: 6 1/4" x 4" H.S.A
Casing Size:  2"x20' SCH40 PVC FJT
Screen Size:  2"x10'X.010 SCH40 PVC FJT
Depth Sample Sample Description Well Installation
(FT) NO PEN/REC DEPTH/FT BLOWS 6"
+2 Twist lock cap/6"x5" well protector
O n
2
) Z
6 Z
8
10
12
14 A4 Z
16
18
20 Z
22
24
26
28 Z
30
22 -
34
36
38
40
42
44
46
48
50
52
54
56 Well Depth: 30
58 Static: 14"
60 End of boring: 30'
62 End of sample: N/A
64
66
Granular Soils Cohesive Soils Proportions Used Well Installation Key
BLOWS/FT DENSITY [BLOWS/FT DENSITY Il - CONCRETE
0-4 V. LOOSE >2 V. SOFT T_race 0-10% [ - sAND PACK
4-10 LOOSE 2-4 SOFT Little 10 - 20% 7 - SOIL BACKFILL
10-30 M. DENSE 4-8 M. STIFF Some 20 - 35% - BENTONITE
30-50 DENSE 8-15 STIFF And 35 - 50% $ - SCREEN
> 50 V. DENSE 15-30 V. STIFF - APPROX. WATER
> 30 HARD LEVEL
CAPE COD TEST BORING |BORING NO. PC23D




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Project Boring No. PC23S
Cape Cod Commission
BCFTA project Sheet 1 of 1
Barnstable

Driller: Thomas E Desmond I
Helper: Neal Nevin
Inspector:

Boring location:
Ground Surface Elevation:
Date start: 1/19/2007 Date end: 1/19/2007

Notes:PowerProbe

Auger Size: 6 1/4" x 4"H.S.A
Casing Size:  2"x15' 9" SCH40 PVC FJ

T

Screen Size:  2"x5'X.010 SCH40 PVC FJT

Sample

(FT) NO | PEN/REC

DEPTH/FT

BLOWS 6"

Sample Description Well Installation

Twist lock cap

{

Well Depth: 20" 9"
Static: 14"

End of boring: 30'
End of sample: N/A

Z
VA

N

Granular Soils

Cohesive Soils

Proportions Used Well Installation Key

BLOWS/FT DENSITY |BLOWS/FT  DENSITY Il - CONCRETE
0-4 V. LOOSE >2 V. SOFT Trace 0-10% B - sanD PAcK
4-10 LOOSE 2-4 SOFT Little 10 - 20% 7 - SOIL BACKFILL

10 - 30 M. DENSE 4-8 M. STIFF Some 20 - 35% _BENTONITE
30-50 DENSE 8-15 STIFF And 35 - 50% # ' SCREEN
>50 V. DENSE 15 - 30 V. STIFF - APPROX. WATER
>30 HARD LEVEL

CAPE COD TEST BORING

[BORING NO. PC23S




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Project
Cape Cod Comm

BCFTA project

Barnstable

Boring No.

PC24

ission
Sheet 1 of

1

Driller: Patrick Desmond
Helper: William Urghart
Inspector:

Boring location:
Ground Surface Elevation:
Date start: 1/19/2007

Date end: 1/19/2007

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes:

Casing Size:
Screen Size:

Auger Size: 6 1/4" x 4"H.S.A

2"x35' SCH40 PVC FJT
2"x10'X.010 SCH40 PVC FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT

BLOWS 6"

Sample Description

Well Installation

0-15

15 - 48

48 - 50

4"x5' well protector/6"-7" stickup
F-M-C brown sand; gravel

F-M-C silty brown sand

Fine silty clay

T

Z
|22

N

N NN N NN

Well Depth: 45'
Static: 21'

End of boring: 49'
End of sample: N/A

Granular Soils
BLOWS/FT DENSITY

Cohesive Soils

BLOWS/FT

DENSITY

Proportions Used

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2
2-4
4-8
8-15
15-30
> 30

V. SOFT
SOFT
M. STIFF
STIFF
V. STIFF
HARD

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35 -50%

Well Installation Key
Il - CONCRETE

B - sanD PACK
Z - SOIL BACKFILL
- BENTONITE
# - SCREEN
- APPROX. WATER

LEVEL

CAPE COD TEST BORING

[BORING NO.

PC24




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000

div. Desmond Well Drilling, Inc.

Project
Cape Cod Commission
BCFTA project
Barnstable

Boring No.

PC25

Sheet 1 of

1

Driller: Thomas E Desmond I Boring location:
Helper: Neal Nevin Ground Surface Elevation:
Inspector: Date start: 1/24/2007 Date end: 1/24/2007

Direct push sampler consists of 4' x 2 3/8" G3 dual tube direct push steel tooling with 4' x 1

1/2" PVC liner with 201 ft Ib hydraulic hammer (percussion rate 2200 bpm)

Casing Size:
Screen Size:

Auger Size: 6 1/4" x 4"H.S.A

1"x35' SCH40 PVC FJT
1"x10'X.010 SCH40 PVC

FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT

BLOWS 6"

Sample Description

Well Installation

0-20

4"x5" well protector
F-M-C sand; gravel

T

Well Depth: 41'
Static: 13.6'

End of boring: 30'
End of sample: N/A

N N N N~

Granular Soils
BLOWS/FT DENSITY

Cohesive Soils

BLOWS/FT

DENSITY

Proportions Used

Well Installation Key
Il - CONCRETE

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2
2-4
4-8
8-15
15-30
> 30

V. SOFT
SOFT
M. STIFF
STIFF
V. STIFF
HARD

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35 -50%

[ - sanD PACK
Z - SOIL BACKFILL
- BENTONITE
# - SCREEN
- APPROX. WATER

LEVEL

CAPE COD TEST BORING

[BORING NO.

PC25




Cape Cod Test Boring
5 Rayber Road, Orleans, MA 02653
(508) 240-1000
div. Desmond Well Drilling, Inc.

Project
Cape Cod Commission
BCFTA project

Boring No.

PC26

Sheet 1 of

Barnstable

1

Driller: Patrick Desmond
Helper: William Urghart
Inspector:

Boring location: 41° 40.606' 070° 17.019'

Ground Surface Elevation:
Date start: 2/8/2007

Date end: 2/8/2007

Sampler consists of a two inch split
spoon driven using a 140 Ib.
hammer falling thirty inches

Notes:

Casing Size:
Screen Size:

Auger Size: 6 1/4" x 4"H.S.A

2"x40' SCH40 PVC FJT
2"x10'X.010 SCH40 PVC

FJT

Depth

Sample

(FT) NO | PEN/REC

DEPTH/FT

BLOWS 6"

Sample Description

Well Installation

15-52

52 - 57

57 - 60

1' stickup with twist lock cap
F-M sand; loam

F-M-C sand; gravel

F-M-C brown sand

F sand

Clay

W

Well Depth: 50
Static: 30’

End of boring: 60'
End of sample: N/A

N NNNNNN\NN

7

Granular Soils
BLOWS/FT DENSITY

Cohesive Soils
BLOWS/FT

DENSITY

Proportions Used

0-4 V. LOOSE
4-10 LOOSE
10-30 M. DENSE
30-50 DENSE

> 50 V. DENSE

>2
2-4
4-8
8-15
15-30
> 30

V. SOFT

M. STIFF

V. STIFF

SOFT

STIFF

HARD

Trace 0-10%
Little 10 - 20%
Some 20 - 35%
And 35 -50%

Well Installation Key
Il - CONCRETE

B - sanD PACK

Z - SOIL BACKFILL
- BENTONITE

# - SCREEN

- APPROX. WATER
LEVEL

CAPE COD TEST BORING

[BORING NO.

PC26
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Page 1 of 1

s )
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Appendix 111
Soil Sampling Results
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A Bureau Verllas Group Company

Your P.O. #: 15004466-000
Your C.0.C. #: 517196-01-01

Attention:Tom Cambareri

Cape Cod Comission
Cape Cod Commission
3225 Main Street
Barnstable, MA

USA 02630

Report Date: 2015/07/06
Report #: R3562589
Version: 1 - Final

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B5B9746
Received: 2015/06/20, 13:24

Sample Matrix: Soil
# Samples Received: 5

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Reference
Moisture 5 N/A 2015/06/24 CAM SOP-00445 Carter 2nd ed 51.2 m
PFOS and PFOA in soil 5 2015/06/29 2015/06/30 CAM SOP-00894 EPA537 m
Sample Matrix: Water
# Samples Received: 2
Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Reference
PFOS and PFOA in water 2 2015/06/29 2015/06/29 CAM SOP-00894 EPA 537 m

“on
m

Reference Method suffix indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Melissa DiGrazia, Project Manager - ATUT

Email: MDiGrazia@maxxam.ca

Phone# (905) 817-5700

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E),
signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Maxxam Analytics International. is a NELAC accredited laboratory. Certificate # CANAOO1. Use of the NELAC logo however does not insure that Maxxam is
accredited for all of the methods indicated. This certificate shall not be reproduced except in full, without the written approval of Maxxam Analytics Inc.

Total Cover Pages : 1
Page 1 of 12
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A Bureau Verllas Group Company

Maxxam Job #: B5B9746
Report Date: 2015/07/06

Cape Cod Comission
Your P.O. #: 15004466-000

RESULTS OF ANALYSES OF SOIL

Maxxam ID AMH822 AMH823 AMH824 AMH825
sampling Date 20115{?060/18 20115{:0060/18 2015:{:036:)/18 201:.:;:{:0360/18
COC Number 517196-01-01 517196-01-01 517196-01-01| 517196-01-01

Units| POND1S |(RDL| MDL| POND 1D POND 25 POND 2D |RDL| MDL | QC Batch
Moisture % 38 1.0| 1.0 26 23 25 1.0| 1.0 | 4080230
Perfluorobutane Sulfonate (PFBS) ug/kg <0.2 0.2 ({0.028 <0.1 <0.1 <0.1 0.10.014| 4086050
Perfluorobutanoic acid ug/kg <0.2 0.2 (0.034 <0.1 <0.1 <0.1 0.1]0.017| 4086050
Perfluorodecane Sulfonate ug/kg <0.2 0.2 | 0.04 <0.1 <0.1 <0.1 0.1| 0.02 | 4086050
Perfluorodecanoic Acid (PFDA) ug/kg 0.2 0.20.034 0.3 <0.1 1.0 0.1]0.017| 4086050
Perfluorododecanoic Acid (PFDoA) ug/kg <0.2 0.2 0.05 <0.1 <0.1 <0.1 0.10.025| 4086050
Perfluoroheptanoic Acid (PFHpA) ug/kg <0.2 0.2 0.03 0.1 <0.1 0.2 0.1]0.015| 4086050
Perfluorohexane Sulfonate (PFHxS) ug/kg 0.9 0.2 0.03 0.7 0.3 11 0.10.015| 4086050
Perfluorohexanoic Acid (PFHxA) ug/kg 0.5 0.2 [0.022 0.3 0.2 0.4 0.1 0.011| 4086050
Perfluoro-n-Octanoic Acid (PFOA) ug/keg 0.2 0.2 0.046 0.2 <0.1 0.4 0.10.023| 4086050
Perfluorononanoic Acid (PFNA) ug/kg 0.5 0.2 0.02 0.7 0.2 21 0.1| 0.01 | 4086050
Perfluorooctane Sulfonamide (PFOSA) | ug/kg 0.4 0.2 (0.024 0.2 <0.1 <0.1 0.1 0.012| 4086050
Perfluorooctane Sulfonate (PFOS) ug/kg 19 (1) 10| 1.5 23 (1) 11 (1) 34 (1) 5 | 0.75 | 4090355
Perfluoropentanoic Acid (PFPeA) ug/kg 0.3 0.2 |0.022 0.2 <0.1 0.2 0.1|0.011| 4086050
Perfluorotetradecanoic Acid ug/kg <0.2 0.2 0.032 <0.1 <0.1 <0.1 0.1|0.016| 4086050
Perfluorotridecanoic Acid ug/kg 0.7 0.2 (0.048 0.2 0.1 <0.1 0.1]0.024| 4086050
Perfluoroundecanoic Acid (PFUnA) ug/kg 2.8 0.2 |0.044 1.6 1.9 0.8 0.1|0.022| 4086050
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
(1) Due to high concentration of the target analyte, sample required dilution. Detection limit was adjusted accordingly.

Page 2 of 12
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A Bureau Verllas Group Company

Maxxam Job #: B5B9746
Report Date: 2015/07/06

Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca

Cape Cod Comission
Your P.O. #: 15004466-000

RESULTS OF ANALYSES OF SOIL

Maxxam ID AMH826 AMH826
sampling Date 20151/360/18 201151/:(260/18
COC Number 517196-01-01| 517196-01-01

Units POND 3 r:)b’\-lll))u?;) RDL| MDL | QC Batch
Moisture % 22 N/A 1.0| 1.0 | 4080230
Perfluorobutane Sulfonate (PFBS) ug/kg <0.1 <0.1 0.1 (0.014| 4086050
Perfluorobutanoic acid ug/kg <0.1 <0.1 0.10.017| 4086050
Perfluorodecane Sulfonate ug/kg <0.1 <0.1 0.1 | 0.02 | 4086050
Perfluorodecanoic Acid (PFDA) ug/kg <0.1 <0.1 0.1]0.017| 4086050
Perfluorododecanoic Acid (PFDoA) ug/kg <0.1 <0.1 0.1 10.025| 4086050
Perfluoroheptanoic Acid (PFHpA) ug/kg <0.1 <0.1 0.1 (0.015| 4086050
Perfluorohexane Sulfonate (PFHxS) ug/kg 0.4 0.4 0.1]0.015| 4086050
Perfluorohexanoic Acid (PFHxA) ug/kg 0.3 0.3 0.1 (0.011| 4086050
Perfluoro-n-Octanoic Acid (PFOA) ug/kg <0.1 0.1 0.1 (0.023| 4086050
Perfluorononanoic Acid (PFNA) ug/kg <0.1 0.2 0.1 | 0.01 | 4086050
Perfluorooctane Sulfonamide (PFOSA) |ug/kg <0.1 <0.1 0.1 (0.012| 4086050
Perfluorooctane Sulfonate (PFOS) ug/kg 9(1) 7(1) 5 | 0.75 | 4090355
Perfluoropentanoic Acid (PFPeA) ug/kg 0.2 0.2 0.1]0.011| 4086050
Perfluorotetradecanoic Acid ug/kg <0.1 <0.1 0.1]0.016| 4086050
Perfluorotridecanoic Acid ug/kg 0.4 0.4 0.1]0.024| 4086050
Perfluoroundecanoic Acid (PFUNnA) ug/kg 0.4 0.5 0.1 (0.022| 4086050

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable

(1) Due to high concentration of the target analyte, sample required dilution. Detection limit was

adjusted accordingly.
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A Bureau Verllas Group Company

Maxxam Job #: B5B9746 Cape Cod Comission
Report Date: 2015/07/06 Your P.O. #: 15004466-000

RESULTS OF ANALYSES OF WATER

Maxxam ID AMH820 AMH820 AMH821
sampling Date 201152/?060/18 201152/?060/18 201152/%60/18
COC Number 517196-01-01| 517196-01-01| 517196-01-01

Units POND S1 l:_:bN.DDji POND D1 RDL MDL |QC Batch
6:2 Fluorotelomer sulfonate ug/L <0.050 <0.050 <0.050 0.050| 0.015 | 4088510
8:2 Fluorotelomer sulfonate ug/L <0.050 <0.050 <0.050 0.050| 0.013 | 4088510
N-ethylperfluorooctane sulfonamide ug/L <0.050 <0.050 <0.050 |0.050| 0.0053 | 4088510
N-ethylperfluorooctane sulfonamidoe | ug/L <0.050 <0.050 <0.050 0.050| 0.0026 | 4088510
N-methylperfluorooctane sulfonamide | ug/L <0.050 <0.050 <0.050 0.050| 0.0028 | 4088510
N-methylperfluorooctanesulfonamidol | ug/L <0.050 <0.050 <0.050 0.050( 0.0053 | 4088510
Perfluorobutane Sulfonate (PFBS) ug/L 0.061 0.058 0.058 0.020| 0.0041 | 4088510
Perfluorobutanoic acid ug/L 0.079 0.081 0.078 0.020| 0.0030 | 4088510
Perfluorodecane Sulfonate ug/L <0.020 <0.020 <0.020 0.020| 0.0037 | 4088510
Perfluorodecanoic Acid (PFDA) ug/L <0.020 <0.020 <0.020 0.020| 0.0025 | 4088510
Perfluorododecanoic Acid (PFDoA) ug/L <0.020 <0.020 <0.020  [0.020| 0.0058 | 4088510
Perfluoroheptane sulfonate ug/L 0.058 0.057 0.061 0.020( 0.0043 | 4088510
Perfluoroheptanoic Acid (PFHpA) ug/L 0.18 0.18 0.17 0.020| 0.0026 | 4088510
Perfluorohexane Sulfonate (PFHxS) ug/L 0.55 0.56 0.56 0.020| 0.0061 | 4088510
Perfluorohexanoic Acid (PFHxA) ug/L 0.44 0.41 0.43 0.020| 0.0022 | 4088510
Perfluoro-n-Octanoic Acid (PFOA) ug/L 0.14 0.14 0.16 0.020| 0.0054 | 4088510
Perfluorononanoic Acid (PFNA) ug/L 0.094 0.092 0.095 0.020( 0.0040 | 4088510
Perfluorooctane Sulfonamide (PFOSA) | ug/L <0.020 <0.020 <0.020  [0.020|0.00099 | 4088510
Perfluorooctane Sulfonate (PFOS) ug/L 2.5(1) 2.6(1) 2.4 (1) 0.80 | 0.15 | 4084951
Perfluoropentanoic Acid (PFPeA) ug/L 0.27 0.25 0.27 0.020| 0.0035 | 4088510
Perfluorotetradecanoic Acid ug/L <0.020 <0.020 <0.020 0.020( 0.0039 | 4088510
Perfluorotridecanoic Acid ug/L <0.020 <0.020 <0.020 0.020( 0.0055 | 4088510
Perfluoroundecanoic Acid (PFUnA) ug/L <0.020 <0.020 <0.020  |0.020( 0.0055 | 4088510
Surrogate Recovery (%)
13C4-Perfluorooctanesulfonate % 89 91 78 N/A N/A | 4088510
13C4-Perfluorooctanoic acid % 103 106 81 N/A N/A | 4088510
13C8-Perfluorooctanesulfonamide % 67 65 67 N/A N/A | 4088510
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable
(1) Due to high concentration of the target analyte, sample required dilution. Detection limit was adjusted accordingly.
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A Bureau Verllas Group Company

Maxxam Job #: B5B9746
Report Date: 2015/07/06

Cape Cod Comission
Your P.O. #: 15004466-000

TEST SUMMARY
Maxxam ID: AMHS820 Collected: 2015/06/18
Sample ID: PONDS1 Shipped:
Matrix: Water Received: 2015/06/20
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
PFOS and PFOA in water LCMS 4088510 2015/07/02 2015/07/03 Colm McNamara
Maxxam ID: AMHS820 Dup Collected: 2015/06/18
Sample ID: POND S1 Shipped:
Matrix: Water Received: 2015/06/20
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
PFOS and PFOA in water LCMS 4088510 2015/07/02 2015/07/03 Colm McNamara
Maxxam ID: AMHS821 Collected: 2015/06/18
Sample ID: POND D1 Shipped:
Matrix: Water Received: 2015/06/20
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
PFOS and PFOA in water LCMS 4088510 2015/07/02 2015/07/03 Colm McNamara
Maxxam ID: AMHS822 Collected: 2015/06/18
Sample ID: POND 1S Shipped:
Matrix: Soil Received: 2015/06/20
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4080230 N/A 2015/06/24 Valentina Kaftani
PFOS and PFOA in soil LCMS 4086050 2015/06/29 2015/06/30 Colm McNamara
Maxxam ID: AMH823 Collected: 2015/06/18
Sample ID: POND 1D Shipped:
Matrix: Soil Received: 2015/06/20
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4080230 N/A 2015/06/24 Valentina Kaftani
PFOS and PFOA in soil LCMS 4086050 2015/06/29 2015/06/30 Colm McNamara
Maxxam ID: AMHS824 Collected: 2015/06/18
Sample ID: POND 2S Shipped:
Matrix:  Soil Received: 2015/06/20
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4080230 N/A 2015/06/24 Valentina Kaftani
PFOS and PFOA in soil LCMS 4086050 2015/06/29 2015/06/30 Colm McNamara
Maxxam ID: AMH825 Collected: 2015/06/18
Sample ID: POND 2D Shipped:
Matrix:  Soil Received: 2015/06/20
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4080230 N/A 2015/06/24 Valentina Kaftani
PFOS and PFOA in soil LCMS 4086050 2015/06/29 2015/06/30 Colm McNamara
Page 5 of 12
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A Bureau Verllas Group Company

Maxxam Job #: B5B9746
Report Date: 2015/07/06

Cape Cod Comission
Your P.O. #: 15004466-000

TEST SUMMARY
Maxxam ID: AMHS826 Collected: 2015/06/18
Sample ID: POND 3 Shipped:
Matrix: Soil Received: 2015/06/20
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4080230 N/A 2015/06/24 Valentina Kaftani
PFOS and PFOA in soil LCMS 4086050 2015/06/29 2015/06/30 Colm McNamara
Maxxam ID: AMHS826 Dup Collected: 2015/06/18
Sample ID: POND 3 Shipped:
Matrix:  Soil Received: 2015/06/20
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
PFOS and PFOA in soil LCMS 4086050 2015/06/29 2015/06/30 Colm McNamara
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A Bureau Verllas Group Company

Maxxam Job #: B5B9746 Cape Cod Comission
Report Date: 2015/07/06 Your P.O. #: 15004466-000

GENERAL COMMENTS

Sample AMH822-01 : PFOSALCM-S: Detection limits were adjusted for high moisture content.
Sample AMH822, PFOS and PFOA in soil: Test repeated.

Sample AMH823, PFOS and PFOA in soil: Test repeated.

Sample AMH824, PFOS and PFOA in soil: Test repeated.

Sample AMH825, PFOS and PFOA in soil: Test repeated.

Sample AMH826, PFOS and PFOA in soil: Test repeated.

Sample AMH820, PFOS and PFOA in water: Test repeated.

Sample AMH821, PFOS and PFOA in water: Test repeated.

Results relate only to the items tested.
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A Bureau Verllas Group Company

Maxxam Job #: B5B9746
Report Date: 2015/07/06

Cape Cod Comission

Your P.O. #: 15004466-000

QUALITY ASSURANCE REPORT

QA/QC Date %
Batch Init  QCType Parameter Analyzed Value Recovery Units QC Limits
4080230 BOP RPD - Sample/Sample Dup Moisture 2015/06/24 8.0 % 20
4084951 CM5 Matrix Spike(AMH820) Perfluorooctane Sulfonate (PFOS) 2015/06/29 NC % 70-130
4084951 CM5 Spiked Blank Perfluorooctane Sulfonate (PFOS) 2015/06/29 100 % 70-130
4084951 CM5 Method Blank Perfluorooctane Sulfonate (PFOS) 2015/06/29 <0.80 ug/L
4084951 CMS5 RPD - Sample/Sample Dup Perfluorooctane Sulfonate (PFOS) 2015/06/29 NC (1) % 30
4086050 CM5 Matrix Spike(AMH826) Perfluorobutane Sulfonate (PFBS) 2015/06/30 106 % 70-130
Perfluorobutanoic acid 2015/06/30 104 % 70-130
Perfluorodecane Sulfonate 2015/06/30 99 % 70-130
Perfluorodecanoic Acid (PFDA) 2015/06/30 109 % 70-130
Perfluorododecanoic Acid (PFDoA) 2015/06/30 106 % 70-130
Perfluorononanoic Acid (PFNA) 2015/06/30 99 % 70-130
Perfluorooctane Sulfonamide (PFOSA) 2015/06/30 109 % 70-130
Perfluorotetradecanoic Acid 2015/06/30 90 % 70-130
Perfluorotridecanoic Acid 2015/06/30 58 (2) % 70-130
Perfluoroundecanoic Acid (PFUNnA) 2015/06/30 95 % 70-130
Perfluoroheptanoic Acid (PFHpA) 2015/06/30 97 % 70-130
Perfluorohexane Sulfonate (PFHxS) 2015/06/30 91 % 70-130
Perfluorohexanoic Acid (PFHxA) 2015/06/30 97 % 70-130
Perfluoro-n-Octanoic Acid (PFOA) 2015/06/30 99 % 70-130
Perfluoropentanoic Acid (PFPeA) 2015/06/30 96 % 70-130

4086050 CM5 Spiked Blank Perfluorobutane Sulfonate (PFBS) 2015/06/30 99 % 70-130
Perfluorobutanoic acid 2015/06/30 104 % 70-130
Perfluorodecane Sulfonate 2015/06/30 106 % 70-130
Perfluorodecanoic Acid (PFDA) 2015/06/30 98 % 70-130
Perfluorododecanoic Acid (PFDoA) 2015/06/30 102 % 70-130
Perfluorononanoic Acid (PFNA) 2015/06/30 97 % 70-130
Perfluorooctane Sulfonamide (PFOSA) 2015/06/30 97 % 70-130
Perfluorotetradecanoic Acid 2015/06/30 107 % 70-130
Perfluorotridecanoic Acid 2015/06/30 89 % 70-130
Perfluoroundecanoic Acid (PFUNnA) 2015/06/30 96 % 70-130
Perfluoroheptanoic Acid (PFHpA) 2015/06/30 97 % 70-130
Perfluorohexane Sulfonate (PFHxS) 2015/06/30 99 % 70-130
Perfluorohexanoic Acid (PFHxA) 2015/06/30 103 % 70-130
Perfluoro-n-Octanoic Acid (PFOA) 2015/06/30 102 % 70-130
Perfluoropentanoic Acid (PFPeA) 2015/06/30 97 % 70-130

4086050 CM5 Method Blank Perfluorobutane Sulfonate (PFBS) 2015/06/30 <0.1 ug/kg
Perfluorobutanoic acid 2015/06/30 <0.1 ug/kg
Perfluorodecane Sulfonate 2015/06/30 <0.1 ug/kg
Perfluorodecanoic Acid (PFDA) 2015/06/30 <0.1 ug/kg
Perfluorododecanoic Acid (PFDoA) 2015/06/30 <0.1 ug/kg
Perfluorononanoic Acid (PFNA) 2015/06/30 <0.1 ug/kg
Perfluorooctane Sulfonamide (PFOSA) 2015/06/30 <0.1 ug/kg
Perfluorotetradecanoic Acid 2015/06/30 <0.1 ug/kg
Perfluorotridecanoic Acid 2015/06/30 <0.1 ug/kg
Perfluoroundecanoic Acid (PFUNnA) 2015/06/30 <0.1 ug/kg
Perfluoroheptanoic Acid (PFHpA) 2015/06/30 <0.1 ug/kg
Perfluorohexane Sulfonate (PFHxS) 2015/06/30 <0.1 ug/kg
Perfluorohexanoic Acid (PFHxA) 2015/06/30 <0.1 ug/kg
Perfluoro-n-Octanoic Acid (PFOA) 2015/06/30 <0.1 ug/kg
Perfluoropentanoic Acid (PFPeA) 2015/06/30 <0.1 ug/kg

4086050 CM5 RPD - Sample/Sample Dup Perfluorobutane Sulfonate (PFBS) 2015/06/30 NC % 30
Perfluorobutanoic acid 2015/06/30 NC % 30
Perfluorodecane Sulfonate 2015/06/30 NC % 30
Perfluorodecanoic Acid (PFDA) 2015/06/30 NC % 30

Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca
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A Bureau Verllas Group Company

Maxxam Job #: B5B9746
Report Date: 2015/07/06

Cape Cod Comission

Your P.O. #: 15004466-000

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC Date %

Batch Init  QCType Parameter Analyzed Value Recovery Units QC Limits
Perfluorododecanoic Acid (PFDoA) 2015/06/30 NC % 30
Perfluorononanoic Acid (PFNA) 2015/06/30 NC % 30
Perfluorooctane Sulfonamide (PFOSA) 2015/06/30 NC % 25
Perfluorotetradecanoic Acid 2015/06/30 NC % 30
Perfluorotridecanoic Acid 2015/06/30 NC % 30
Perfluoroundecanoic Acid (PFUNnA) 2015/06/30 NC % 30
Perfluoroheptanoic Acid (PFHpA) 2015/06/30 NC % 30
Perfluorohexane Sulfonate (PFHxS) 2015/06/30 NC % 30
Perfluorohexanoic Acid (PFHxA) 2015/06/30 NC % 30
Perfluoro-n-Octanoic Acid (PFOA) 2015/06/30 NC % 30
Perfluoropentanoic Acid (PFPeA) 2015/06/30 NC % 30

4088510 CM5 Matrix Spike 13C4-Perfluorooctanesulfonate 2015/07/03 81 % 70-130
13C4-Perfluorooctanoic acid 2015/07/03 88 % 70-130
13C8-Perfluorooctanesulfonamide 2015/07/03 56 % 50- 150

4088510 CM5 Matrix Spike(AMH820) 6:2 Fluorotelomer sulfonate 2015/07/03 109 % 70-130
8:2 Fluorotelomer sulfonate 2015/07/03 113 % 70-130
N-ethylperfluorooctane sulfonamide 2015/07/03 102 % 70-130
N-ethylperfluorooctane sulfonamidoe 2015/07/03 123 % 70-130
N-methylperfluorooctane sulfonamide 2015/07/03 105 % 70-130
N-methylperfluorooctanesulfonamidol 2015/07/03 103 % 70-130
Perfluorobutane Sulfonate (PFBS) 2015/07/03 95 % 70-130
Perfluorobutanoic acid 2015/07/03 120 % 70-130
Perfluorodecane Sulfonate 2015/07/03 81 % 70-130
Perfluoroheptane sulfonate 2015/07/03 94 % 70-130
Perfluoroheptanoic Acid (PFHpA) 2015/07/03 100 % 70-130
Perfluorohexane Sulfonate (PFHxS) 2015/07/03 NC % 70-130
Perfluorohexanoic Acid (PFHxA) 2015/07/03 NC % 70-130
Perfluorononanoic Acid (PFNA) 2015/07/03 122 % 70-130
Perfluorooctane Sulfonamide (PFOSA) 2015/07/03 101 % 70-130
Perfluoropentanoic Acid (PFPeA) 2015/07/03 NC % 70-130
Perfluorotetradecanoic Acid 2015/07/03 108 % 70-130
Perfluorotridecanoic Acid 2015/07/03 94 % 70-130
Perfluoroundecanoic Acid (PFUNnA) 2015/07/03 88 % 70-130
Perfluorodecanoic Acid (PFDA) 2015/07/03 109 % 70-130
Perfluorododecanoic Acid (PFDoA) 2015/07/03 96 % 70-130
Perfluoro-n-Octanoic Acid (PFOA) 2015/07/03 120 % 70-130

4088510 CM5 Spiked Blank 13C4-Perfluorooctanesulfonate 2015/07/03 87 % 70-130
13C4-Perfluorooctanoic acid 2015/07/03 87 % 70-130
13C8-Perfluorooctanesulfonamide 2015/07/03 57 % 50 - 150
6:2 Fluorotelomer sulfonate 2015/07/03 107 % 70-130
8:2 Fluorotelomer sulfonate 2015/07/03 110 % 70-130
N-ethylperfluorooctane sulfonamide 2015/07/03 98 % 70-130
N-ethylperfluorooctane sulfonamidoe 2015/07/03 110 % 70-130
N-methylperfluorooctane sulfonamide 2015/07/03 106 % 70-130
N-methylperfluorooctanesulfonamidol 2015/07/03 95 % 70-130
Perfluorobutane Sulfonate (PFBS) 2015/07/03 103 % 70-130
Perfluorobutanoic acid 2015/07/03 117 % 70-130
Perfluorodecane Sulfonate 2015/07/03 81 % 70-130
Perfluoroheptane sulfonate 2015/07/03 97 % 70-130
Perfluoroheptanoic Acid (PFHpA) 2015/07/03 107 % 70-130
Perfluorohexane Sulfonate (PFHxS) 2015/07/03 103 % 70-130
Perfluorohexanoic Acid (PFHxA) 2015/07/03 107 % 70-130
Perfluorononanoic Acid (PFNA) 2015/07/03 117 % 70-130
Perfluorooctane Sulfonamide (PFOSA) 2015/07/03 96 % 70-130

Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca
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A Bureau Verllas Group Company

Maxxam Job #: B5B9746
Report Date: 2015/07/06

Cape Cod Comission

Your P.O. #: 15004466-000

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC Date %

Batch Init  QCType Parameter Analyzed Value Recovery Units QC Limits
Perfluoropentanoic Acid (PFPeA) 2015/07/03 99 % 70-130
Perfluorotetradecanoic Acid 2015/07/03 91 % 70-130
Perfluorotridecanoic Acid 2015/07/03 95 % 70-130
Perfluoroundecanoic Acid (PFUNnA) 2015/07/03 88 % 70-130
Perfluorodecanoic Acid (PFDA) 2015/07/03 105 % 70-130
Perfluorododecanoic Acid (PFDoA) 2015/07/03 93 % 70-130
Perfluoro-n-Octanoic Acid (PFOA) 2015/07/03 104 % 70-130

4088510 CM5 Method Blank 13C4-Perfluorooctanesulfonate 2015/07/03 97 % 70-130
13C4-Perfluorooctanoic acid 2015/07/03 93 % 70-130
13C8-Perfluorooctanesulfonamide 2015/07/03 96 % 50- 150
6:2 Fluorotelomer sulfonate 2015/07/03 <0.050 ug/L
8:2 Fluorotelomer sulfonate 2015/07/03 <0.050 ug/L
N-ethylperfluorooctane sulfonamide 2015/07/03 <0.050 ug/L
N-ethylperfluorooctane sulfonamidoe 2015/07/03 <0.050 ug/L
N-methylperfluorooctane sulfonamide 2015/07/03 <0.050 ug/L
N-methylperfluorooctanesulfonamidol 2015/07/03 <0.050 ug/L
Perfluorobutane Sulfonate (PFBS) 2015/07/03 <0.020 ug/L
Perfluorobutanoic acid 2015/07/03 <0.020 ug/L
Perfluorodecane Sulfonate 2015/07/03 <0.020 ug/L
Perfluoroheptane sulfonate 2015/07/03 <0.020 ug/L
Perfluoroheptanoic Acid (PFHpA) 2015/07/03 <0.020 ug/L
Perfluorohexane Sulfonate (PFHxS) 2015/07/03 <0.020 ug/L
Perfluorohexanoic Acid (PFHxA) 2015/07/03 <0.020 ug/L
Perfluorononanoic Acid (PFNA) 2015/07/03 <0.020 ug/L
Perfluorooctane Sulfonamide (PFOSA) 2015/07/03 <0.020 ug/L
Perfluoropentanoic Acid (PFPeA) 2015/07/03 <0.020 ug/L
Perfluorotetradecanoic Acid 2015/07/03 <0.020 ug/L
Perfluorotridecanoic Acid 2015/07/03 <0.020 ug/L
Perfluoroundecanoic Acid (PFUNnA) 2015/07/03 <0.020 ug/L
Perfluorodecanoic Acid (PFDA) 2015/07/03 <0.020 ug/L
Perfluorododecanoic Acid (PFDoA) 2015/07/03 <0.020 ug/L
Perfluoro-n-Octanoic Acid (PFOA) 2015/07/03 <0.020 ug/L

4088510 CM5 RPD - Sample/Sample Dup 6:2 Fluorotelomer sulfonate 2015/07/03 NC % 30
8:2 Fluorotelomer sulfonate 2015/07/03 NC % 30
N-ethylperfluorooctane sulfonamide 2015/07/03 NC % 30
N-ethylperfluorooctane sulfonamidoe 2015/07/03 NC % 30
N-methylperfluorooctane sulfonamide 2015/07/03 NC % 30
N-methylperfluorooctanesulfonamidol 2015/07/03 NC % 30
Perfluorobutane Sulfonate (PFBS) 2015/07/03 NC % 30
Perfluorobutanoic acid 2015/07/03 NC % 30
Perfluorodecane Sulfonate 2015/07/03 NC % 30
Perfluoroheptane sulfonate 2015/07/03 NC % 30
Perfluoroheptanoic Acid (PFHpA) 2015/07/03 11 % 30
Perfluorohexane Sulfonate (PFHxS) 2015/07/03 1.8 % 30
Perfluorohexanoic Acid (PFHxA) 2015/07/03 8.0 % 30
Perfluorononanoic Acid (PFNA) 2015/07/03 NC % 30
Perfluorooctane Sulfonamide (PFOSA) 2015/07/03 NC % 30
Perfluoropentanoic Acid (PFPeA) 2015/07/03 6.9 % 30
Perfluorotetradecanoic Acid 2015/07/03 NC % 30
Perfluorotridecanoic Acid 2015/07/03 NC % 30
Perfluoroundecanoic Acid (PFUNnA) 2015/07/03 NC % 30
Perfluorodecanoic Acid (PFDA) 2015/07/03 NC % 30
Perfluorododecanoic Acid (PFDoA) 2015/07/03 NC % 30
Perfluoro-n-Octanoic Acid (PFOA) 2015/07/03 1.5 % 30

Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca
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A Bureau Verllas Group Company

Maxxam Job #: B5B9746 Cape Cod Comission
Report Date: 2015/07/06 Your P.O. #: 15004466-000

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC Date %

Batch Init  QCType Parameter Analyzed Value Recovery Units QC Limits
4090355 CM5 Matrix Spike(AMH826) Perfluorooctane Sulfonate (PFOS) 2015/07/03 94 % 70-130
4090355 CM5 Spiked Blank Perfluorooctane Sulfonate (PFOS) 2015/07/03 102 % 70-130
4090355 CM5 Method Blank Perfluorooctane Sulfonate (PFOS) 2015/07/03 <5 ug/kg
4090355 CM5 RPD - Sample/Sample Dup Perfluorooctane Sulfonate (PFOS) 2015/07/03 NC (1) % 30

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method
accuracy.

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
Surrogate: A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the
spiked amount was too small to permit a reliable recovery calculation (matrix spike concentration was less than 2x that of the native sample
concentration).

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD
calculation (one or both samples < 5x RDL).

(1) Due to high concentration of the target analyte, sample required dilution. Detection limit was adjusted accordingly.

(2) Matrix spike recovery was below the lower control limit. This may represent a low bias in some results for this specific analyte.
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A Bureau Verllas Group Company

Maxxam Job #: B5B9746 Cape Cod Comission
Report Date: 2015/07/06 Your P.O. #: 15004466-000

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Cusstire. Caruore.

Cristina Carriere, Scientific Services

forlse

Sin Chii Chia, Scientific Services

Maxxam has procedures in place to guard against improper use of the electronic sighature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.
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CHAIN OF CUSTODY RECORD

MOE REGULATED DRINKING WATER OR WATER INTENDED FOR HUMAN CONSUMPTION MUST BE
SUBMITTED ON THE MAXXAM DRINKING WATER CHAIN OF CUSTODY
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A Bureau Verllas Group Company

Attention:PFC Reporting

Kerfoot Technologies Inc
USA

766 Falmouth Rd

Unit B-12

Mashpee, MA

USA 02649

MAXXAM JOB #: B553366
Received: 2015/03/26, 15:30

Sample Matrix: Soil
# Samples Received: 30

Your Project #: Cape Cod Commission

Your C.O.C. #: 506215-01-01

CERTIFICATE OF ANALYSIS — REVISED REPORT

Report Date: 2015/04/20
Report #: R3395880
Version: 2 - Revision

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Reference
Moisture 30 N/A 2015/04/02 CAM SOP-00445 Carter 2nd ed 51.2 m
PFOS and PFOA in soil 25 2015/04/01 2015/04/01 CAM SOP-00894 EPA537 m
PFOS and PFOA in soil 5 2015/04/08 2015/04/08 CAM SOP-00894 EPA537 m

“m” i

Reference Method suffix

indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Mike Challis, CET, B.Sc, C.Chem, Customer Service Manager, US Air Toxics

Email: MChallis@maxxam.ca
Phonet (905)817-5790

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E),
signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Total Cover Pages : 1
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A Bureau Verllas Group Company

Maxxam Job #: B553366
Report Date: 2015/04/20

Kerfoot Technologies Inc
Client Project #: Cape Cod Commission

RESULTS OF ANALYSES OF SOIL

Maxxam ID AAD204 AAD205 AAD206
Sampling Date
COC Number 506215-01-01 | 506215-01-01 506215-01-01

Units B14-8 B18-12 RDL| MDL | QC Batch B2 4-8 RDL| MDL | QC Batch
Moisture % 3.9 4.4 1.0 [ 0.040| 3970029 3.3 1.0 (0.040| 3970029
Perfluorobutane Sulfonate (PFBS) ug/kg <0.1 <0.1 0.1(0.014| 3975112 <5 5 | 0.7 | 3967869
Perfluorobutanoic acid ug/kg <0.1 <0.1 0.1]0.017| 3975112 <5 5 | 0.85 | 3967869
Perfluorodecane Sulfonate ug/kg <0.1 <0.1 0.1] 0.02 | 3975112 <5 5 1 | 3967869
Perfluorodecanoic Acid (PFDA) ug/kg <0.1 <0.1 0.1]0.017| 3975112 <5 5 | 0.85 | 3967869
Perfluorododecanoic Acid (PFDoA) ug/kg <0.1 <0.1 0.1(0.025| 3975112 <5 5 | 1.3 [ 3967869
Perfluoroheptanoic Acid (PFHpA) ug/kg <0.1 <0.1 0.1]0.015| 3975112 <5 5 | 0.75 | 3967869
Perfluorohexane Sulfonate (PFHxS) ug/kg 0.1 <0.1 0.1]0.015| 3975112 <5 5 | 0.75 | 3967869
Perfluorohexanoic Acid (PFHxA) ug/kg <0.1 <0.1 0.1]0.011| 3975112 <5 5 | 0.55 | 3967869
Perfluoro-n-Octanoic Acid (PFOA) ug/kg <0.1 <0.1 0.1(0.023| 3975112 <5 5 | 1.2 [ 3967869
Perfluorononanoic Acid (PFNA) ug/kg 0.2 0.1 0.1] 0.01 | 3975112 44 5 | 0.5 | 3967869
Perfluorooctane Sulfonamide (PFOSA) | ug/kg <0.1 <0.1 0.1]0.012| 3975112 <5 5 | 0.6 | 3967869
Perfluorooctane Sulfonate (PFOS) ug/kg 2.0 1.9 0.1]0.015| 3975112 100 5 | 0.75 | 3967869
Perfluoropentanoic Acid (PFPeA) ug/kg <0.1 <0.1 0.1]0.011| 3975112 <5 5 | 0.55 | 3967869
Perfluorotetradecanoic Acid ug/kg <0.1 <0.1 0.1]0.016| 3975112 <5 5 | 0.8 | 3967869
Perfluorotridecanoic Acid ug/kg <0.1 <0.1 0.10.024] 3975112 <5 5 | 1.2 | 3967869
Perfluoroundecanoic Acid (PFUNA) ug/kg <0.1 <0.1 0.1(0.022| 3975112 <5 5 | 1.1 [ 3967869
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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A Bureau Verllas Group Company

Maxxam Job #: B553366 Kerfoot Technologies Inc
Report Date: 2015/04/20 Client Project #: Cape Cod Commission

RESULTS OF ANALYSES OF SOIL

Maxxam ID AAD207 AAD208
Sampling Date
COC Number 506215-01-01 506215-01-01

Units Bzci-:z RDL| MDL | QC Batch| B28-12 WT |RDL| MDL | QC Batch
Moisture % 3.4 1.0 [0.040( 3970110 11 1.0 |0.040( 3970029
Perfluorobutane Sulfonate (PFBS) ug/kg <5 5 | 0.7 | 3967869 <5 5 | 0.7 | 3967869
Perfluorobutanoic acid ug/kg <5 5 | 0.85 | 3967869 <5 5 | 0.85 | 3967869
Perfluorodecane Sulfonate ug/kg <5 5 1 ] 3967869 <5 5 1 | 3967869
Perfluorodecanoic Acid (PFDA) ug/kg <5 5 | 0.85 | 3967869 <5 5 | 0.85 | 3967869
Perfluorododecanoic Acid (PFDoA) ug/kg <5 5 | 1.3 | 3967869 <5 5 | 1.3 | 3967869
Perfluoroheptanoic Acid (PFHpA) ug/kg <5 5 | 0.75 | 3967869 <5 5 | 0.75 | 3967869
Perfluorohexane Sulfonate (PFHxS) ug/ksg <5 5 | 0.75 | 3967869 40 5 | 0.75 | 3967869
Perfluorohexanoic Acid (PFHxA) ug/kg <5 5 | 0.55 | 3967869 <5 5 | 0.55 | 3967869
Perfluoro-n-Octanoic Acid (PFOA) ug/kg <5 5 | 1.2 | 3967869 <5 5 | 1.2 | 3967869
Perfluorononanoic Acid (PFNA) ug/kg <5 5 | 0.5 | 3967869 <5 5 | 0.5 | 3967869
Perfluorooctane Sulfonamide (PFOSA) |ug/kg <5 5 0.6 | 3967869 8 5 0.6 | 3967869
Perfluorooctane Sulfonate (PFOS) ug/kg 4?2 5 | 0.75 | 3967869 290 50| 7.5 | 3967869
Perfluoropentanoic Acid (PFPeA) ug/kg <5 5 | 0.55 | 3967869 <5 5 | 0.55 | 3967869
Perfluorotetradecanoic Acid ug/kg <5 5 | 0.8 | 3967869 <5 5 [ 0.8 | 3967869
Perfluorotridecanoic Acid ug/kg <5 5 | 1.2 | 3967869 <5 5 | 1.2 | 3967869
Perfluoroundecanoic Acid (PFUNA) ug/kg 26 5 [ 1.1 | 3967869 70 5 | 1.1 | 3967869
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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A Bureau Verllas Group Company

Maxxam Job #: B553366 Kerfoot Technologies Inc
Report Date: 2015/04/20 Client Project #: Cape Cod Commission

RESULTS OF ANALYSES OF SOIL

Maxxam ID AAD209 AAD210 AAD211
Sampling Date
COC Number 506215-01-01 506215-01-01 506215-01-01

Units Si:é: RDL| MDL Li)svs;:% RDL| MDL | QC Batch B3 4-8 RDL| MDL | QC Batch
Moisture % 6.7 1.0 |0.040 11 1.0 ({0.040( 3970110 19 1.0 |0.040| 3970029
Perfluorobutane Sulfonate (PFBS) ug/kg <5 5|07 <5 5 | 0.7 | 3967869 <5 5 | 0.7 | 3967869
Perfluorobutanoic acid ug/kg <5 5 | 0.85 <5 5 | 0.85 | 3967869 <5 5 | 0.85 | 3967869
Perfluorodecane Sulfonate ug/kg 18 5 1 16 5 1 | 3967869 17 5 1 | 3967869
Perfluorodecanoic Acid (PFDA) ug/kg <5 5 | 0.85 <5 5 | 0.85 | 3967869 21 5 | 0.85 | 3967869
Perfluorododecanoic Acid (PFDoA) ug/kg 5 5 1.3 6 5 1.3 | 3967869 <5 5 1.3 | 3967869
Perfluoroheptanoic Acid (PFHpA) ug/kg <5 5 | 0.75 <5 5 | 0.75 | 3967869 <5 5 | 0.75 | 3967869
Perfluorohexane Sulfonate (PFHxS) ug/kg <5 5 |0.75 <5 5 | 0.75 | 3967869 24 5 | 0.75 | 3967869
Perfluorohexanoic Acid (PFHxA) ug/kg <5 5 | 0.55 <5 5 | 0.55 | 3967869 11 5 | 0.55 [ 3967869
Perfluoro-n-Octanoic Acid (PFOA) ug/kg <5 5] 1.2 <5 5 | 1.2 | 3967869 <5 5 | 1.2 | 3967869
Perfluorononanoic Acid (PFNA) ug/kg <5 5| 05 5 5 | 0.5 | 3967869 <5 5 [ 0.5 | 3967869
Perfluorooctane Sulfonamide (PFOSA) [ug/kg 9 5 0.6 17 5 0.6 | 3967869 9 5 0.6 | 3967869
Perfluorooctane Sulfonate (PFOS) ug/kg 240 510.75 610 50 [ 7.5 [ 3967869 4900 500| 75 | 3967869
Perfluoropentanoic Acid (PFPeA) ug/kg <5 5 | 0.55 <5 5 | 0.55 | 3967869 <5 5 | 0.55 | 3967869
Perfluorotetradecanoic Acid ug/kg 5 5| 08 6 5 | 0.8 | 3967869 <5 5 | 0.8 | 3967869
Perfluorotridecanoic Acid ug/kg 27 51 1.2 40 5 [ 1.2 | 3967869 <5 5| 1.2 | 3967869
Perfluoroundecanoic Acid (PFUNnA) ug/kg <5 5] 1.1 17 5 | 1.1 | 3967869 240 5 | 1.1 | 3967869
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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A Bureau Verllas Group Company

Maxxam Job #: B553366 Kerfoot Technologies Inc
Report Date: 2015/04/20 Client Project #: Cape Cod Commission

RESULTS OF ANALYSES OF SOIL

Maxxam ID AAD212 AAD213 AAD235 AAD235
Sampling Date
COC Number 506215-01-01 | 506215-01-01 506215-01-01 | 506215-01-01

Units B4 0-4 B4 4-8 QC Batch B4 8-12 Btirilz RDL| MDL | QC Batch

AP Lab-Dup

Moisture % 5.6 3.9 3970029 11 12 1.00.040( 3970110
Perfluorobutane Sulfonate (PFBS) ug/kg <5 <5 3967869 <5 N/A 5 | 0.7 | 3967869
Perfluorobutanoic acid ug/kg <5 <5 3967869 <5 N/A 5 | 0.85 | 3967869
Perfluorodecane Sulfonate ug/kg 6 <5 3967869 <5 N/A 5 1 |[3967869
Perfluorodecanoic Acid (PFDA) ug/kg <5 <5 3967869 <5 N/A 5 | 0.85 | 3967869
Perfluorododecanoic Acid (PFDoA) ug/kg <5 <5 3967869 <5 N/A 5 1.3 | 3967869
Perfluoroheptanoic Acid (PFHpA) ug/kg <5 <5 3967869 <5 N/A 5 | 0.75 | 3967869
Perfluorohexane Sulfonate (PFHxS) ug/kg <5 <5 3967869 <5 N/A 5 | 0.75 | 3967869
Perfluorohexanoic Acid (PFHxA) ug/kg <5 <5 3967869 <5 N/A 5 | 0.55 | 3967869
Perfluoro-n-Octanoic Acid (PFOA) ug/kg <5 <5 3967869 <5 N/A 5 | 1.2 [ 3967869
Perfluorononanoic Acid (PFNA) ug/kg <5 <5 3967869 <5 N/A 5 | 0.5 | 3967869
Perfluorooctane Sulfonamide (PFOSA) |ug/kg 12 <5 3967869 <5 N/A 5 | 0.6 | 3967869
Perfluorooctane Sulfonate (PFOS) ug/kg 18 36 3967869 60 N/A 5 | 0.75 | 3967869
Perfluoropentanoic Acid (PFPeA) ug/kg <5 <5 3967869 <5 N/A 5 | 0.55 | 3967869
Perfluorotetradecanoic Acid ug/kg <5 <5 3967869 <5 N/A 5 | 0.8 | 3967869
Perfluorotridecanoic Acid ug/kg 33 <5 3967869 <5 N/A 5| 1.2 | 3967869
Perfluoroundecanoic Acid (PFUNA) ug/kg 11 <5 3967869 <5 N/A 5 1.1 | 3967869
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable
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A Bureau Verllas Group Company

Maxxam Job #: B553366 Kerfoot Technologies Inc
Report Date: 2015/04/20 Client Project #: Cape Cod Commission

RESULTS OF ANALYSES OF SOIL

Maxxam ID AAD236 AAD237 AAD237
Sampling Date
COC Number 506215-01-01 506215-01-01 | 506215-01-01

Units| B48-12 WT (RDL| MDL B9 0-4 B9 0-4 RDL| MDL | QC Batch

Lab-Dup

Moisture % 18 1.0 {0.040 12 12 1.0 (0.040( 3970029
Perfluorobutane Sulfonate (PFBS) ug/kg <5 5 0.7 <5 N/A 5 0.7 | 3967869
Perfluorobutanoic acid ug/kg <5 5 | 0.85 <5 N/A 5 | 0.85 | 3967869
Perfluorodecane Sulfonate ug/kg <5 5 1 <5 N/A 5 1 |3967869
Perfluorodecanoic Acid (PFDA) ug/kg <5 5 | 0.85 <5 N/A 5 | 0.85 | 3967869
Perfluorododecanoic Acid (PFDoA) ug/kg <5 5113 <5 N/A 5| 1.3 | 3967869
Perfluoroheptanoic Acid (PFHpA) ug/kg <5 5 | 0.75 <5 N/A 5 | 0.75 | 3967869
Perfluorohexane Sulfonate (PFHxS) ug/kg <5 51075 10 N/A 5 [ 0.75| 3967869
Perfluorohexanoic Acid (PFHxA) ug/kg <5 5 | 0.55 <5 N/A 5 | 0.55 | 3967869
Perfluoro-n-Octanoic Acid (PFOA) ug/kg <5 5 1.2 <5 N/A 5 1.2 | 3967869
Perfluorononanoic Acid (PFNA) ug/kg <5 5 0.5 <5 N/A 5 0.5 | 3967869
Perfluorooctane Sulfonamide (PFOSA) |ug/kg <5 5| 0.6 <5 N/A 5 | 0.6 | 3967869
Perfluorooctane Sulfonate (PFOS) ug/kg 43 5 | 0.75 820 N/A 50| 7.5 | 3967869
Perfluoropentanoic Acid (PFPeA) ug/kg <5 5 | 0.55 <5 N/A 5 | 0.55 [ 3967869
Perfluorotetradecanoic Acid ug/kg <5 5| 08 <5 N/A 5 [ 0.8 | 3967869
Perfluorotridecanoic Acid ug/kg <5 51 12 <5 N/A 5 [ 1.2 | 3967869
Perfluoroundecanoic Acid (PFUNA) ug/kg <5 5 1.1 <5 N/A 5 1.1 | 3967869
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable
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A Bureau Verllas Group Company

Maxxam Job #: B553366 Kerfoot Technologies Inc
Report Date: 2015/04/20 Client Project #: Cape Cod Commission

RESULTS OF ANALYSES OF SOIL

Maxxam ID AAD238 AAD239
Sampling Date
COC Number 506215-01-01 506215-01-01

Units B9 4-8 RDL| MDL | QC Batch B9 8-12 RDL| MDL | QC Batch
Moisture % 5.1 1.0 (0.040| 3970029 3.6 1.0 |0.040| 3970110
Perfluorobutane Sulfonate (PFBS) ug/kg <5 5 | 0.7 | 3967869 <0.1 0.1]0.014| 3975112
Perfluorobutanoic acid ug/kg <5 5 [ 0.85 | 3967869 <0.1 0.1]0.017 3975112
Perfluorodecane Sulfonate ug/kg <5 5 1 ] 3967869 <0.1 0.1] 0.02 | 3975112
Perfluorodecanoic Acid (PFDA) ug/kg <5 5 | 0.85 | 3967869 <0.1 0.10.017| 3975112
Perfluorododecanoic Acid (PFDoA) ug/kg <5 5 | 1.3 | 3967869 <0.1 0.1]0.025| 3975112
Perfluoroheptanoic Acid (PFHpA) ug/kg <5 5 | 0.75 | 3967869 <0.1 0.1]0.015( 3975112
Perfluorohexane Sulfonate (PFHxS) ug/ksg <5 5 | 0.75 | 3967869 <0.1 0.1(0.015| 3975112
Perfluorohexanoic Acid (PFHxA) ug/kg <5 5 | 0.55 | 3967869 <0.1 0.1(0.011| 3975112
Perfluoro-n-Octanoic Acid (PFOA) ug/kg <5 5| 1.2 | 3967869 <0.1 0.1]0.023| 3975112
Perfluorononanoic Acid (PFNA) ug/kg <5 5 | 0.5 | 3967869 <0.1 0.1 0.01 | 3975112
Perfluorooctane Sulfonamide (PFOSA) | ug/kg <5 5 | 0.6 | 3967869 <0.1 0.1(0.012| 3975112
Perfluorooctane Sulfonate (PFOS) ug/kg 14 5 | 0.75 | 3967869 0.3 0.10.015| 3975112
Perfluoropentanoic Acid (PFPeA) ug/kg <5 5 | 0.55 | 3967869 <0.1 0.10.011| 3975112
Perfluorotetradecanoic Acid ug/kg <5 5 | 0.8 | 3967869 <0.1 0.10.016| 3975112
Perfluorotridecanoic Acid ug/kg <5 5 | 1.2 | 3967869 <0.1 0.10.024| 3975112
Perfluoroundecanoic Acid (PFUNnA) ug/kg <5 5 | 1.1 | 3967869 <0.1 0.1]0.022| 3975112
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch

Page 7 of 26
Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca



I\/Ia)()(am

A Bureau Verllas Group Company

Maxxam Job #: B553366 Kerfoot Technologies Inc
Report Date: 2015/04/20 Client Project #: Cape Cod Commission

RESULTS OF ANALYSES OF SOIL

Maxxam ID AAD240 AAD241 AAD242
Sampling Date
COC Number 506215-01-01 506215-01-01 506215-01-01

Units| B100-4 |QCBatch| B104-8 |RDL| MDL |QC Batch| POND SOUTH |RDL| MDL | QC Batch
Moisture % 15 3970029 14 1.0 |0.040| 3970110 92 1.010.040( 3970029
Perfluorobutane Sulfonate (PFBS) ug/kg <5 3967869 <5 5 | 0.7 | 3967871 <50 50| 7 |3967871
Perfluorobutanoic acid ug/kg <5 3967869 <5 5 | 0.85 [ 3967871 <50 50 | 8.5 | 3967871
Perfluorodecane Sulfonate ug/kg <5 3967869 <5 5 1 |3967871 <50 50 [ 10 | 3967871
Perfluorodecanoic Acid (PFDA) ug/kg <5 3967869 <5 5 | 0.85 [ 3967871 <50 50 | 8.5 | 3967871
Perfluorododecanoic Acid (PFDoA) ug/kg <5 3967869 <5 5 | 1.3 | 3967871 <50 50 | 13 | 3967871
Perfluoroheptanoic Acid (PFHpA) ug/kg <5 3967869 <5 5 | 0.75 | 3967871 <50 50 | 7.5 | 3967871
Perfluorohexane Sulfonate (PFHxS) ug/kg <5 3967869 13 5 | 0.75 | 3967871 <50 50 | 7.5 | 3967871
Perfluorohexanoic Acid (PFHxA) ug/kg <5 3967869 <5 5 | 0.55 [ 3967871 <50 50 | 5.5 | 3967871
Perfluoro-n-Octanoic Acid (PFOA) ug/kg <5 3967869 <5 5 | 1.2 | 3967871 <50 50 | 12 | 3967871
Perfluorononanoic Acid (PFNA) ug/kg <5 3967869 8 5 | 0.5 | 3967871 <50 50| 5 [3967871
Perfluorooctane Sulfonamide (PFOSA) |ug/kg <5 3967869 <5 5| 0.6 | 3967871 <50 50| 6 [3967871
Perfluorooctane Sulfonate (PFOS) ug/kg 20 3967869 93 5 ] 0.75 | 3967871 1100 50 [ 7.5 [ 3967871
Perfluoropentanoic Acid (PFPeA) ug/kg <5 3967869 <5 5 | 0.55 [ 3967871 <50 50 | 5.5 | 3967871
Perfluorotetradecanoic Acid ug/kg <5 3967869 <5 5| 0.8 | 3967871 <50 50 8 |[3967871
Perfluorotridecanoic Acid ug/kg <5 3967869 <5 5| 1.2 | 3967871 <50 50 | 12 | 3967871
Perfluoroundecanoic Acid (PFUnA) ug/kg <5 3967869 <5 5| 1.1 [3967871 <50 50 | 11 | 3967871
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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A Bureau Verllas Group Company

Maxxam Job #: B553366 Kerfoot Technologies Inc
Report Date: 2015/04/20 Client Project #: Cape Cod Commission

RESULTS OF ANALYSES OF SOIL

Maxxam ID AAD243 AAD244
Sampling Date
COC Number 506215-01-01 506215-01-01

Units | POND NORTH | RDL| MDL | QC Batch | POND DELTA |RDL| MDL | QC Batch
Moisture % 95 1.0 {0.040| 3970029 35 1.0 |0.040] 3970110
Perfluorobutane Sulfonate (PFBS) ug/kg <50 50| 7 |3967871 <10 10 | 1.4 | 3967871
Perfluorobutanoic acid ug/kg <50 50 | 8.5 [ 3967871 <10 10 | 1.7 | 3967871
Perfluorodecane Sulfonate ug/kg <50 50 [ 10 | 3967871 <10 10| 2 |[3967871
Perfluorodecanoic Acid (PFDA) ug/kg <50 50 | 8.5 | 3967871 <10 10 [ 1.7 | 3967871
Perfluorododecanoic Acid (PFDoA) ug/kg <50 50 | 13 | 3967871 <10 10 | 2.5 | 3967871
Perfluoroheptanoic Acid (PFHpA) ug/kg <50 50 | 7.5 | 3967871 <10 10 | 1.5 | 3967871
Perfluorohexane Sulfonate (PFHxS) ug/kg <50 50 | 7.5 | 3967871 <10 10 | 1.5 | 3967871
Perfluorohexanoic Acid (PFHxA) ug/kg <50 50 | 5.5 [ 3967871 <10 10 | 1.1 | 3967871
Perfluoro-n-Octanoic Acid (PFOA) ug/kg <50 50 [ 12 |3967871 <10 10 | 2.3 | 3967871
Perfluorononanoic Acid (PFNA) ug/kg <50 50| 5 |3967871 <10 10| 1 |3967871
Perfluorooctane Sulfonamide (PFOSA) |ug/kg <50 50| 6 |[3967871 <10 10 | 1.2 | 3967871
Perfluorooctane Sulfonate (PFOS) ug/kg 1000 50| 7.5 | 3967871 41 10 | 1.5 | 3967871
Perfluoropentanoic Acid (PFPeA) ug/kg <50 50 | 5.5 | 3967871 <10 10 [ 1.1 [3967871
Perfluorotetradecanoic Acid ug/kg <50 50| 8 |3967871 <10 10 [ 1.6 | 3967871
Perfluorotridecanoic Acid ug/kg <50 50 | 12 | 3967871 <10 10 [ 2.4 | 3967871
Perfluoroundecanoic Acid (PFUnA) ug/ke <50 50 [ 11 | 3967871 <10 10 | 2.2 | 3967871
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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A Bureau Verllas Group Company

Maxxam Job #: B553366 Kerfoot Technologies Inc
Report Date: 2015/04/20 Client Project #: Cape Cod Commission

RESULTS OF ANALYSES OF SOIL

Maxxam ID AAD245 AAD246
Sampling Date
COC Number 506215-01-01 506215-01-01

Units ?Jsp(;;l: RDL| MDL | QC Batch fcs)‘(;;:: RDL| MDL | QC Batch
Moisture % 3.0 1.0 [0.040( 3970029 3.5 1.0 |0.040| 3970110
Perfluorobutane Sulfonate (PFBS) ug/kg <5 5 | 0.7 | 3967871 <5 5 | 0.7 | 3967871
Perfluorobutanoic acid ug/kg <5 5 [ 0.85| 3967871 <5 5 | 0.85 | 3967871
Perfluorodecane Sulfonate ug/kg <5 5 1 |3967871 <5 5 1 ]3967871
Perfluorodecanoic Acid (PFDA) ug/kg <5 5 | 0.85 | 3967871 <5 5 | 0.85 | 3967871
Perfluorododecanoic Acid (PFDoA) ug/kg <5 5| 1.3 | 3967871 <5 5| 1.3 | 3967871
Perfluoroheptanoic Acid (PFHpA) ug/kg <5 5 | 0.75 | 3967871 <5 5 | 0.75 | 3967871
Perfluorohexane Sulfonate (PFHxS) ug/kg <5 5 | 0.75 | 3967871 <5 5 | 0.75 | 3967871
Perfluorohexanoic Acid (PFHXA) ug/kg <5 5 | 0.55 | 3967871 <5 5 | 0.55 | 3967871
Perfluoro-n-Octanoic Acid (PFOA) ug/kg <5 5 | 1.2 | 3967871 <5 5| 1.2 | 3967871
Perfluorononanoic Acid (PFNA) ug/kg 8 5 0.5 | 3967871 <5 5 0.5 | 3967871
Perfluorooctane Sulfonamide (PFOSA) |ug/kg 57 5 | 0.6 | 3967871 13 5 | 0.6 | 3967871
Perfluorooctane Sulfonate (PFOS) ug/kg 350 50| 7.5 | 3967871 35 5 | 0.75 | 3967871
Perfluoropentanoic Acid (PFPeA) ug/kg <5 5 | 0.55 | 3967871 <5 5 | 0.55 | 3967871
Perfluorotetradecanoic Acid ug/kg <5 5| 0.8 | 3967871 <5 5 | 0.8 | 3967871
Perfluorotridecanoic Acid ug/kg <5 5 | 1.2 | 3967871 <5 5 | 1.2 | 3967871
Perfluoroundecanoic Acid (PFUnA) ug/kg <5 5 1.1 | 3967871 <5 5 1.1 | 3967871
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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A Bureau Verllas Group Company

Maxxam Job #: B553366 Kerfoot Technologies Inc
Report Date: 2015/04/20 Client Project #: Cape Cod Commission

RESULTS OF ANALYSES OF SOIL

Maxxam ID AAD247 AAD247 AAD248
Sampling Date
COC Number 506215-01-01 | 506215-01-01 506215-01-01
B6 6-10
Units ?Jst’-EI: UPPER RDL| MDL | QC Batch fg\il-;: RDL| MDL | QC Batch
Lab-Dup

Moisture % 3.5 N/A 1.0 10.040(| 3970029 3.2 1.0|0.040| 3970029
Perfluorobutane Sulfonate (PFBS) ug/kg <0.1 <0.1 0.10.014| 3975112 <5 5 | 0.7 | 3967871
Perfluorobutanoic acid ug/kg <0.1 <0.1 0.1]0.017| 3975112 <5 5 | 0.85 | 3967871
Perfluorodecane Sulfonate ug/kg <0.1 <0.1 0.1] 0.02 | 3975112 <5 5 1 |3967871
Perfluorodecanoic Acid (PFDA) ug/kg <0.1 <0.1 0.1(0.017| 3975112 <5 5 | 0.85 [ 3967871
Perfluorododecanoic Acid (PFDoA) ug/ksg <0.1 <0.1 0.1(0.025( 3975112 <5 5| 1.3 [ 3967871
Perfluoroheptanoic Acid (PFHpA) ug/kg <0.1 <0.1 0.1 (0.015| 3975112 <5 5 | 0.75 | 3967871
Perfluorohexane Sulfonate (PFHxS) ug/kg 0.5 0.5 0.1(0.015| 3975112 <5 5 | 0.75 | 3967871
Perfluorohexanoic Acid (PFHxA) ug/kg <0.1 <0.1 0.1(0.011| 3975112 <5 5 | 0.55 | 3967871
Perfluoro-n-Octanoic Acid (PFOA) ug/kg 0.3 0.3 0.1)0.023| 3975112 <5 5] 1.2 | 3967871
Perfluorononanoic Acid (PFNA) ug/kg 0.5 0.6 0.1] 0.01 | 3975112 <5 5| 0.5 | 3967871
Perfluorooctane Sulfonamide (PFOSA) | ug/kg 0.2 0.2 0.10.012| 3975112 <5 5| 0.6 [3967871
Perfluorooctane Sulfonate (PFOS) ug/kg 11 (1) N/A 5 | 0.75 | 3967871 17 5 | 0.75 | 3967871
Perfluoropentanoic Acid (PFPeA) ug/kg <0.1 <0.1 0.1]0.011| 3975112 <5 5 | 0.55 | 3967871
Perfluorotetradecanoic Acid ug/kg <0.1 <0.1 0.10.016| 3975112 <5 5 | 0.8 | 3967871
Perfluorotridecanoic Acid ug/kg <0.1 <0.1 0.1]0.024| 3975112 <5 5 | 1.2 | 3967871
Perfluoroundecanoic Acid (PFUnA) ug/kg <0.1 <0.1 0.1(0.022( 3975112 <5 5| 1.1 [ 3967871
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable
(1) Due to high concentration of the target analyte, sample required dilution. Detection limit was adjusted accordingly.
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A Bureau Verllas Group Company

Maxxam Job #: B553366 Kerfoot Technologies Inc
Report Date: 2015/04/20 Client Project #: Cape Cod Commission

RESULTS OF ANALYSES OF SOIL

Maxxam ID AAD249 AAD250 AAD250
Sampling Date
COC Number 506215-01-01 506215-01-01 | 506215-01-01

Units B72-6 [RDL| MDL [ QCBatch| B78-12 B78-12 | ppi| mpL | ac Batch

Lab-Dup

Moisture % 5.6 1.0 [ 0.040]| 3970029 7.5 N/A 1.0 [ 0.040| 3970029
Perfluorobutane Sulfonate (PFBS) ug/kg <5 5 | 0.7 [ 3967871 <0.1 N/A 0.1]0.014| 3975112
Perfluorobutanoic acid ug/kg <5 5 | 0.85 | 3967871 <0.1 N/A 0.10.017| 3975112
Perfluorodecane Sulfonate ug/kg 6 5 1 | 3967871 0.3 N/A 0.1 0.02 | 3975112
Perfluorodecanoic Acid (PFDA) ug/ke <5 5 | 0.85 | 3967871 <0.1 N/A 0.1]0.017| 3975112
Perfluorododecanoic Acid (PFDoA) ug/kg <5 5| 1.3 [ 3967871 <0.1 N/A 0.1]0.025| 3975112
Perfluoroheptanoic Acid (PFHpA) ug/kg <5 5 | 0.75 | 3967871 <0.1 N/A 0.1]0.015| 3975112
Perfluorohexane Sulfonate (PFHxS) ug/kg <5 5 | 0.75 | 3967871 0.5 N/A 0.1]0.015| 3975112
Perfluorohexanoic Acid (PFHxXA) ug/kg <5 5 | 0.55 | 3967871 0.3 N/A 0.1]0.011| 3975112
Perfluoro-n-Octanoic Acid (PFOA) ug/kg <5 5| 1.2 | 3967871 <0.1 N/A 0.1(0.023| 3975112
Perfluorononanoic Acid (PFNA) ug/kg <5 5| 0.5 |3967871 <0.1 N/A 0.1] 0.01 | 3975112
Perfluorooctane Sulfonamide (PFOSA) | ug/kg 6 5| 0.6 | 3967871 2.2 N/A 0.1]0.012| 3975112
Perfluorooctane Sulfonate (PFOS) ug/kg 120 5 | 0.75 | 3967871 6(1) 9 5 | 0.75 | 3967871
Perfluoropentanoic Acid (PFPeA) ug/kg <5 5 | 0.55 | 3967871 0.2 N/A 0.1(0.011| 3975112
Perfluorotetradecanoic Acid ug/kg <5 5 | 0.8 | 3967871 <0.1 N/A 0.1]0.016| 3975112
Perfluorotridecanoic Acid ug/kg <5 5| 1.2 | 3967871 <0.1 N/A 0.1]0.024| 3975112
Perfluoroundecanoic Acid (PFUNA) ug/kg <5 5| 1.1 | 3967871 0.3 N/A 0.1]0.022| 3975112
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable
(1) Due to high concentration of the target analyte, sample required dilution. Detection limit was adjusted accordingly.
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A Bureau Verllas Group Company

Maxxam Job #: B553366 Kerfoot Technologies Inc
Report Date: 2015/04/20 Client Project #: Cape Cod Commission

RESULTS OF ANALYSES OF SOIL

Maxxam ID AAD251 AAD252
Sampling Date
COC Number 506215-01-01 506215-01-01

Units B8 6-10 QC Batch BSgPSE:Z RDL| MDL | QC Batch
Moisture % 5.9 3970110 13 1.0 {0.040| 3970029
Perfluorobutane Sulfonate (PFBS) ug/kg <0.1 3975112 <0.1 0.1 (0.014| 3975112
Perfluorobutanoic acid ug/kg <0.1 3975112 <0.1 0.1]0.017| 3975112
Perfluorodecane Sulfonate ug/kg <0.1 3975112 <0.1 0.1] 0.02 | 3975112
Perfluorodecanoic Acid (PFDA) ug/kg <0.1 3975112 <0.1 0.1]0.017| 3975112
Perfluorododecanoic Acid (PFDoA) ug/kg <0.1 3975112 <0.1 0.1]0.025| 3975112
Perfluoroheptanoic Acid (PFHpA) ug/kg <0.1 3975112 0.1 0.1]0.015| 3975112
Perfluorohexane Sulfonate (PFHxS) ug/kg 0.2 3975112 0.4 0.10.015| 3975112
Perfluorohexanoic Acid (PFHxA) ug/ke <0.1 3975112 0.3 0.1]0.011| 3975112
Perfluoro-n-Octanoic Acid (PFOA) ug/kg <0.1 3975112 0.2 0.1(0.023| 3975112
Perfluorononanoic Acid (PFNA) ug/kg <0.1 3975112 0.3 0.1 0.01 | 3975112
Perfluorooctane Sulfonamide (PFOSA) | ug/kg <0.1 3975112 <0.1 0.1]0.012| 3975112
Perfluorooctane Sulfonate (PFOS) ug/kg 4.6 3975112 3.0 0.1]0.015| 3975112
Perfluoropentanoic Acid (PFPeA) ug/kg <0.1 3975112 0.3 0.1]0.011| 3975112
Perfluorotetradecanoic Acid ug/kg <0.1 3975112 <0.1 0.1]0.016( 3975112
Perfluorotridecanoic Acid ug/kg <0.1 3975112 <0.1 0.1]0.024| 3975112
Perfluoroundecanoic Acid (PFUNA) ug/kg 0.1 3975112 <0.1 0.1]0.022| 3975112
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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A Bureau Verllas Group Company

Maxxam Job #: B553366 Kerfoot Technologies Inc
Report Date: 2015/04/20 Client Project #: Cape Cod Commission

RESULTS OF ANALYSES OF SOIL

Maxxam ID AAD253 AAD254
Sampling Date
COC Number 506215-01-01 506215-01-01

Units B&i:é;" QC Batch '1102‘;;0 RDL| MDL | QC Batch
Moisture % 4.5 3970029 3.2 1.010.040( 3970110
Perfluorobutane Sulfonate (PFBS) ug/kg 0.2 3975112 0.2 0.10.014] 3975112
Perfluorobutanoic acid ug/kg 0.1 3975112 0.1 0.10.017| 3975112
Perfluorodecane Sulfonate ug/kg <0.1 3975112 <0.1 0.1 0.02 | 3975112
Perfluorodecanoic Acid (PFDA) ug/ke <0.1 3975112 <0.1 0.1/0.017| 3975112
Perfluorododecanoic Acid (PFDoA) ug/kg <0.1 3975112 <0.1 0.1(0.025| 3975112
Perfluoroheptanoic Acid (PFHpA) ug/kg 0.7 3975112 0.4 0.1]0.015 3975112
Perfluorohexane Sulfonate (PFHxS) ug/kg 21 (1) 3967871 6(1) 5 | 0.75 | 3967871
Perfluorohexanoic Acid (PFHxA) ug/kg 1.0 3975112 0.9 0.10.011| 3975112
Perfluoro-n-Octanoic Acid (PFOA) ug/kg 1.0 3975112 0.4 0.1 (0.023| 3975112
Perfluorononanoic Acid (PFNA) ug/kg <0.1 3975112 <0.1 0.1 0.01 | 3975112
Perfluorooctane Sulfonamide (PFOSA) | ug/kg 0.2 3975112 <0.1 0.1(0.012( 3975112
Perfluorooctane Sulfonate (PFOS) ug/kg 0.3 3975112 0.4 0.10.015( 3975112
Perfluoropentanoic Acid (PFPeA) ug/kg 0.5 3975112 0.4 0.1(0.011| 3975112
Perfluorotetradecanoic Acid ug/kg <0.1 3975112 <0.1 0.1]0.016| 3975112
Perfluorotridecanoic Acid ug/kg <0.1 3975112 <0.1 0.1]0.024| 3975112
Perfluoroundecanoic Acid (PFUnA) ug/kg <0.1 3975112 <0.1 0.10.022| 3975112
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
(1) Due to high concentration of the target analyte, sample required dilution. Detection limit was adjusted
accordingly.

Page 14 of 26
Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca



I\/Ia)()(am

A Bureau Verllas Group Company

Maxxam Job #: B553366
Report Date: 2015/04/20

Kerfoot Technologies Inc

Client Project #: Cape Cod Commission

TEST SUMMARY
Maxxam ID: AAD204 Collected:
Sample ID: B14-8 Shipped:
Matrix: Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970029 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3975112 2015/04/08 2015/04/08 Sin Chii Chia
Maxxam ID: AAD205 Collected:
Sample ID: B18-12 Shipped:
Matrix:  Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970029 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3975112 2015/04/08 2015/04/08 Sin Chii Chia
Maxxam ID: AAD206 Collected:
Sample ID: B24-8 Shipped:
Matrix: Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970029 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3967869 2015/04/01 2015/04/01 Sin Chii Chia
Maxxam ID: AAD207 Collected:
Sample ID: B2 8-12 CAP Shipped:
Matrix: Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970110 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3967869 2015/04/01 2015/04/01 Sin Chii Chia
Maxxam ID: AAD208 Collected:
Sample ID: B2 8-12 WT Shipped:
Matrix:  Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970029 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3967869 2015/04/01 2015/04/01 Sin Chii Chia
Maxxam ID: AAD209 Collected:
Sample ID: B3 0-4 UPPER Shipped:
Matrix:  Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970110 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3967869 2015/04/01 2015/04/01 Sin Chii Chia
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A Bureau Verllas Group Company

Maxxam Job #: B553366
Report Date: 2015/04/20

Kerfoot Technologies Inc

Client Project #: Cape Cod Commission

TEST SUMMARY
Maxxam ID: AAD210 Collected:
Sample ID: B3 0-4 LOWER Shipped:
Matrix: Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970110 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3967869 2015/04/01 2015/04/01 Sin Chii Chia
Maxxam ID: AAD211 Collected:
Sample ID: B3 4-8 Shipped:
Matrix:  Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970029 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3967869 2015/04/01 2015/04/01 Sin Chii Chia
Maxxam ID: AAD212 Collected:
Sample ID: B4 0-4 Shipped:
Matrix: Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970029 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3967869 2015/04/01 2015/04/01 Sin Chii Chia
Maxxam ID: AAD213 Collected:
Sample ID: B4 4-8 Shipped:
Matrix: Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970029 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3967869 2015/04/01 2015/04/01 Sin Chii Chia
Maxxam ID: AAD235 Collected:
Sample ID: B4 8-12 CAP Shipped:
Matrix:  Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970110 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3967869 2015/04/01 2015/04/01 Sin Chii Chia
Maxxam ID: AAD235 Dup Collected:
Sample ID: B4 8-12 CAP Shipped:
Matrix:  Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970110 N/A 2015/04/02 Chamika Deeyagaha
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A Bureau Verllas Group Company

Maxxam Job #: B553366
Report Date: 2015/04/20

Kerfoot Technologies Inc

Client Project #: Cape Cod Commission

TEST SUMMARY
Maxxam ID: AAD236 Collected:
Sample ID: B4 8-12 WT Shipped:
Matrix: Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970029 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3967869 2015/04/01 2015/04/01 Sin Chii Chia
Maxxam ID: AAD237 Collected:
Sample ID: B9 0-4 Shipped:
Matrix:  Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970029 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3967869 2015/04/01 2015/04/01 Sin Chii Chia
Maxxam ID: AAD237 Dup Collected:
Sample ID: B9 0-4 Shipped:
Matrix: Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970029 N/A 2015/04/02 Chamika Deeyagaha
Maxxam ID: AAD238 Collected:
Sample ID: B9 4-8 Shipped:
Matrix: Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970029 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3967869 2015/04/01 2015/04/01 Sin Chii Chia
Maxxam ID: AAD239 Collected:
Sample ID: B9 8-12 Shipped:
Matrix:  Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970110 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3975112 2015/04/08 2015/04/08 Sin Chii Chia
Maxxam ID: AAD240 Collected:
Sample ID: B100-4 Shipped:
Matrix: Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970029 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3967869 2015/04/01 2015/04/01 Sin Chii Chia
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A Bureau Verllas Group Company

Maxxam Job #: B553366
Report Date: 2015/04/20

Kerfoot Technologies Inc

Client Project #: Cape Cod Commission

TEST SUMMARY
Maxxam ID: AAD241 Collected:
Sample ID: B104-8 Shipped:
Matrix: Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970110 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3967871 2015/04/01 2015/04/01 Sin Chii Chia
Maxxam ID: AAD242 Collected:
Sample ID: POND SOUTH Shipped:
Matrix:  Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970029 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3967871 2015/04/01 2015/04/01 Sin Chii Chia
Maxxam ID: AAD243 Collected:
Sample ID: POND NORTH Shipped:
Matrix: Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970029 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3967871 2015/04/01 2015/04/01 Sin Chii Chia
Maxxam ID: AAD244 Collected:
Sample ID: POND DELTA Shipped:
Matrix: Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970110 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3967871 2015/04/01 2015/04/01 Sin Chii Chia
Maxxam ID: AAD245 Collected:
Sample ID: B5 6-10 UPPER Shipped:
Matrix:  Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970029 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3967871 2015/04/01 2015/04/01 Sin Chii Chia
Maxxam ID: AAD246 Collected:
Sample ID: B5 6-10 LOWER Shipped:
Matrix:  Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970110 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3967871 2015/04/01 2015/04/01 Sin Chii Chia
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Maxxam Job #: B553366
Report Date: 2015/04/20

Kerfoot Technologies Inc
Client Project #: Cape Cod Commission

TEST SUMMARY
Maxxam ID: AAD247 Collected:
Sample ID: B6 6-10 UPPER Shipped:
Matrix: Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970029 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3975112 2015/04/08 2015/04/08 Sin Chii Chia
Maxxam ID: AAD247 Dup Collected:
Sample ID: B6 6-10 UPPER Shipped:
Matrix:  Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
PFOS and PFOA in soil LCMS 3975112 2015/04/08 2015/04/08 Sin Chii Chia
Maxxam ID: AAD248 Collected:
Sample ID: B6 6-10 LOWER Shipped:
Matrix: Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970029 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3967871 2015/04/01 2015/04/01 Sin Chii Chia
Maxxam ID: AAD249 Collected:
Sample ID: B72-6 Shipped:
Matrix: Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970029 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3967871 2015/04/01 2015/04/01 Sin Chii Chia
Maxxam ID: AAD250 Collected:
Sample ID: B78-12 Shipped:
Matrix:  Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970029 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3975112 2015/04/08 2015/04/08 Sin Chii Chia
Maxxam ID: AAD250 Dup Collected:
Sample ID: B7 8-12 Shipped:
Matrix: Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
PFOS and PFOA in soil LCMS 3967871 2015/04/01 2015/04/01 Sin Chii Chia
Maxxam ID: AAD251 Collected:
Sample ID: B8 6-10 Shipped:
Matrix: Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970110 N/A 2015/04/02 Chamika Deeyagaha

Page 19 of 26

Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca




I\/Ia)()(am

A Bureau Verllas Group Company

Maxxam Job #: B553366
Report Date: 2015/04/20

Kerfoot Technologies Inc
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TEST SUMMARY
Maxxam ID: AAD251 Collected:
Sample ID: B8 6-10 Shipped:
Matrix: Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
PFOS and PFOA in soil LCMS 3975112 2015/04/08 2015/04/08 Sin Chii Chia
Maxxam ID: AAD252 Collected:
Sample ID: B108-12 UPPER Shipped:
Matrix: Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970029 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3975112 2015/04/08 2015/04/08 Sin Chii Chia
Maxxam ID: AAD253 Collected:
Sample ID: B12 6-10 UPPER Shipped:
Matrix: Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970029 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3975112 2015/04/08 2015/04/08 Sin Chii Chia
Maxxam ID: AAD254 Collected:
Sample ID: B12 6-10 LOWER Shipped:
Matrix: Soil Received: 2015/03/26
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 3970110 N/A 2015/04/02 Chamika Deeyagaha
PFOS and PFOA in soil LCMS 3975112 2015/04/08 2015/04/08 Sin Chii Chia

Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca

Page 20 of 26




I\/Ia)()(am

A Bureau Verllas Group Company

Maxxam Job #: B553366 Kerfoot Technologies Inc
Report Date: 2015/04/20 Client Project #: Cape Cod Commission

GENERAL COMMENTS

Sample AAD241-01 : Perfluorinated Compounds (PFCs): Due to high concentrations of the target analytes, sample required dilution. Detection limits
were adjusted accordingly.

Sample AAD242-01 : Perfluorinated Compounds (PFCs): Detection limits were raised due to high concentrations of the target analytes and high
moisture content.

Sample AAD243-01 : Perfluorinated Compounds (PFCs): Detection limits were raised due to high concentrations of the target analytes and high
moisture content.

Sample AAD244-01 : Perfluorinated Compounds (PFCs): Detection limits were raised due to high concentrations of the target analytes and high
moisture content.

Sample AAD245-01 : Perfluorinated Compounds (PFCs): Due to high concentrations of the target analytes, sample required dilution. Detection limits
were raised accordingly.

Sample AAD246-01 : Perfluorinated Compounds (PFCs): Due to high concentrations of the target analytes, sample required dilution. Detection limits
were adjusted accordingly.

Sample AAD248-01 : Perfluorinated Compounds (PFCs): Due to high concentrations of the target analytes, sample required dilution. Detection limits
were adjusted accordingly.

Sample AAD249-01 : Perfluorinated Compounds (PFCs): Due to high concentrations of the target analytes, sample required dilution. Detection limits
were adjusted accordingly.

RESULTS OF ANALYSES OF SOIL
PFOS and PFOA in soil: Matrix Spike recovery was above the defined upper control limit for the following parameters:
Perfluorooctane Sulfonamide (PFOSA), Perfluorotridecanoic Acid (PFTrDA), Perfluoroheptanoic Acid (PFHpA), Perfluorohexanoic Acid (PFHxA),
Perfluorohexane Sulfonate (PFHxS) and Perfluorooctane Sulfonate (PFOS).
Laboratory spiked soil (Spike) resulted in satisfactory recoveries for the compounds of interest. When considered together, these QC data suggest
that matrix interferences may be biasing the data high in some results for these specific analytes. For results that were not detected (ND), this
potential bias has no impact.
Sample AAD247, PFOS and PFOA in soil: Test repeated.
Sample AAD250, PFOS and PFOA in soil: Test repeated.
Sample AAD253, PFOS and PFOA in soil: Test repeated.
Sample AAD254, PFOS and PFOA in soil: Test repeated.

Results relate only to the items tested.
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QUALITY ASSURANCE REPORT

QA/QC Date %
Batch Init  QCType Parameter Analyzed Value Recovery Units QC Limits
3967869 SCH Matrix Spike(AAD205) Perfluorobutane Sulfonate (PFBS) 2015/04/01 90 % 70-130
Perfluorobutanoic acid 2015/04/01 91 % 70-130
Perfluorodecane Sulfonate 2015/04/01 109 % 70-130
Perfluorodecanoic Acid (PFDA) 2015/04/01 110 % 70-130
Perfluorododecanoic Acid (PFDoA) 2015/04/01 87 % 70-130
Perfluorononanoic Acid (PFNA) 2015/04/01 102 % 70-130
Perfluorooctane Sulfonamide (PFOSA) 2015/04/01 92 % 70-130
Perfluorotetradecanoic Acid 2015/04/01 106 % 70-130
Perfluorotridecanoic Acid 2015/04/01 99 % 70-130
Perfluoroundecanoic Acid (PFUNA) 2015/04/01 86 % 70-130
Perfluoroheptanoic Acid (PFHpA) 2015/04/01 95 % 70-130
Perfluorohexane Sulfonate (PFHXxS) 2015/04/01 94 % 70-130
Perfluorohexanoic Acid (PFHxA) 2015/04/01 108 % 70-130
Perfluoro-n-Octanoic Acid (PFOA) 2015/04/01 102 % 70-130
Perfluorooctane Sulfonate (PFOS) 2015/04/01 95 % 70-130
Perfluoropentanoic Acid (PFPeA) 2015/04/01 88 % 70-130
3967869 SCH Spiked Blank Perfluorobutane Sulfonate (PFBS) 2015/04/01 97 % 70-130
Perfluorobutanoic acid 2015/04/01 87 % 70-130
Perfluorodecane Sulfonate 2015/04/01 92 % 70-130
Perfluorodecanoic Acid (PFDA) 2015/04/01 98 % 70-130
Perfluorododecanoic Acid (PFDoA) 2015/04/01 94 % 70-130
Perfluorononanoic Acid (PFNA) 2015/04/01 103 % 70-130
Perfluorooctane Sulfonamide (PFOSA) 2015/04/01 98 % 70-130
Perfluorotetradecanoic Acid 2015/04/01 101 % 70-130
Perfluorotridecanoic Acid 2015/04/01 102 % 70-130
Perfluoroundecanoic Acid (PFUNA) 2015/04/01 98 % 70-130
Perfluoroheptanoic Acid (PFHpA) 2015/04/01 96 % 70-130
Perfluorohexane Sulfonate (PFHXxS) 2015/04/01 99 % 70-130
Perfluorohexanoic Acid (PFHxA) 2015/04/01 114 % 70-130
Perfluoro-n-Octanoic Acid (PFOA) 2015/04/01 104 % 70-130
Perfluorooctane Sulfonate (PFOS) 2015/04/01 95 % 70-130
Perfluoropentanoic Acid (PFPeA) 2015/04/01 94 % 70-130
3967869 SCH Method Blank Perfluorobutane Sulfonate (PFBS) 2015/04/01 <5 ug/kg
Perfluorobutanoic acid 2015/04/01 <5 ug/kg
Perfluorodecane Sulfonate 2015/04/01 <5 ug/kg
Perfluorodecanoic Acid (PFDA) 2015/04/01 <5 ug/kg
Perfluorododecanoic Acid (PFDoA) 2015/04/01 <5 ug/kg
Perfluorononanoic Acid (PFNA) 2015/04/01 <5 ug/kg
Perfluorooctane Sulfonamide (PFOSA) 2015/04/01 <5 ug/kg
Perfluorotetradecanoic Acid 2015/04/01 <5 ug/kg
Perfluorotridecanoic Acid 2015/04/01 <5 ug/kg
Perfluoroundecanoic Acid (PFUNA) 2015/04/01 <5 ug/kg
Perfluoroheptanoic Acid (PFHpA) 2015/04/01 <5 ug/kg
Perfluorohexane Sulfonate (PFHXxS) 2015/04/01 <5 ug/kg
Perfluorohexanoic Acid (PFHxA) 2015/04/01 <5 ug/kg
Perfluoro-n-Octanoic Acid (PFOA) 2015/04/01 <5 ug/kg
Perfluorooctane Sulfonate (PFOS) 2015/04/01 <5 ug/kg
Perfluoropentanoic Acid (PFPeA) 2015/04/01 <5 ug/kg
3967871 SCH Matrix Spike(AAD250) Perfluorobutane Sulfonate (PFBS) 2015/04/01 123 % 70-130
Perfluorobutanoic acid 2015/04/01 95 % 70-130
Perfluorodecane Sulfonate 2015/04/01 129 % 70-130
Perfluorodecanoic Acid (PFDA) 2015/04/01 126 % 70-130
Perfluorododecanoic Acid (PFDoA) 2015/04/01 122 % 70-130
Perfluorononanoic Acid (PFNA) 2015/04/01 106 % 70-130
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QUALITY ASSURANCE REPORT(CONT'D)

QA/QC Date %
Batch Init  QCType Parameter Analyzed Value Recovery Units QC Limits

Perfluorooctane Sulfonamide (PFOSA) 2015/04/01 138 (1) % 70-130
Perfluorotetradecanoic Acid 2015/04/01 128 % 70-130
Perfluorotridecanoic Acid 2015/04/01 140 (1) % 70-130
Perfluoroundecanoic Acid (PFUNnA) 2015/04/01 114 % 70-130
Perfluoroheptanoic Acid (PFHpA) 2015/04/01 134 (1) % 70-130
Perfluorohexane Sulfonate (PFHxS) 2015/04/01 131 (1) % 70-130
Perfluorohexanoic Acid (PFHxA) 2015/04/01 139 (1) % 70-130
Perfluoro-n-Octanoic Acid (PFOA) 2015/04/01 119 % 70-130
Perfluorooctane Sulfonate (PFOS) 2015/04/01 132 (1) % 70-130
Perfluoropentanoic Acid (PFPeA) 2015/04/01 98 % 70-130

3967871 SCH Spiked Blank Perfluorobutane Sulfonate (PFBS) 2015/04/01 95 % 70-130
Perfluorobutanoic acid 2015/04/01 85 % 70-130
Perfluorodecane Sulfonate 2015/04/01 97 % 70-130
Perfluorodecanoic Acid (PFDA) 2015/04/01 89 % 70-130
Perfluorododecanoic Acid (PFDoA) 2015/04/01 98 % 70-130
Perfluorononanoic Acid (PFNA) 2015/04/01 101 % 70-130
Perfluorooctane Sulfonamide (PFOSA) 2015/04/01 89 % 70-130
Perfluorotetradecanoic Acid 2015/04/01 83 % 70-130
Perfluorotridecanoic Acid 2015/04/01 87 % 70-130
Perfluoroundecanoic Acid (PFUNnA) 2015/04/01 102 % 70-130
Perfluoroheptanoic Acid (PFHpA) 2015/04/01 91 % 70-130
Perfluorohexane Sulfonate (PFHxS) 2015/04/01 100 % 70-130
Perfluorohexanoic Acid (PFHxA) 2015/04/01 112 % 70-130
Perfluoro-n-Octanoic Acid (PFOA) 2015/04/01 102 % 70-130
Perfluorooctane Sulfonate (PFOS) 2015/04/01 95 % 70-130
Perfluoropentanoic Acid (PFPeA) 2015/04/01 98 % 70-130

3967871 SCH Method Blank Perfluorobutane Sulfonate (PFBS) 2015/04/01 <5 ug/kg
Perfluorobutanoic acid 2015/04/01 <5 ug/kg
Perfluorodecane Sulfonate 2015/04/01 <5 ug/kg
Perfluorodecanoic Acid (PFDA) 2015/04/01 <5 ug/kg
Perfluorododecanoic Acid (PFDoA) 2015/04/01 <5 ug/kg
Perfluorononanoic Acid (PFNA) 2015/04/01 <5 ug/kg
Perfluorooctane Sulfonamide (PFOSA) 2015/04/01 <5 ug/kg
Perfluorotetradecanoic Acid 2015/04/01 <5 ug/kg
Perfluorotridecanoic Acid 2015/04/01 <5 ug/kg
Perfluoroundecanoic Acid (PFUNA) 2015/04/01 <5 ug/kg
Perfluoroheptanoic Acid (PFHpA) 2015/04/01 <5 ug/kg
Perfluorohexane Sulfonate (PFHXxS) 2015/04/01 <5 ug/kg
Perfluorohexanoic Acid (PFHxA) 2015/04/01 <5 ug/kg
Perfluoro-n-Octanoic Acid (PFOA) 2015/04/01 <5 ug/kg
Perfluorooctane Sulfonate (PFOS) 2015/04/01 <5 ug/kg
Perfluoropentanoic Acid (PFPeA) 2015/04/01 <5 ug/kg

3967871 SCH RPD - Sample/Sample Dup Perfluorooctane Sulfonate (PFOS) 2015/04/01 NC % 30

3970029 BOP RPD - Sample/Sample Dup Moisture 2015/04/02 0.83 % 20

3970110 BOP RPD - Sample/Sample Dup Moisture 2015/04/02 2.6 % 20

3975112 SCH Matrix Spike(AAD247) Perfluorobutane Sulfonate (PFBS) 2015/04/08 96 % 70-130
Perfluorobutanoic acid 2015/04/08 92 % 70-130
Perfluorodecane Sulfonate 2015/04/08 89 % 70-130
Perfluorodecanoic Acid (PFDA) 2015/04/08 100 % 70-130
Perfluorododecanoic Acid (PFDoA) 2015/04/08 92 % 70-130
Perfluorononanoic Acid (PFNA) 2015/04/08 108 % 70-130
Perfluorooctane Sulfonamide (PFOSA) 2015/04/08 97 % 70-130
Perfluorotetradecanoic Acid 2015/04/08 92 % 70-130
Perfluorotridecanoic Acid 2015/04/08 92 % 70-130
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QA/QC Date %

Batch Init  QCType Parameter Analyzed Value Recovery Units QC Limits
Perfluoroundecanoic Acid (PFUNnA) 2015/04/08 96 % 70-130
Perfluoroheptanoic Acid (PFHpA) 2015/04/08 96 % 70-130
Perfluorohexane Sulfonate (PFHxS) 2015/04/08 97 % 70-130
Perfluorohexanoic Acid (PFHxA) 2015/04/08 112 % 70-130
Perfluoro-n-Octanoic Acid (PFOA) 2015/04/08 103 % 70-130
Perfluorooctane Sulfonate (PFOS) 2015/04/08 NC % 70-130
Perfluoropentanoic Acid (PFPeA) 2015/04/08 97 % 70-130

3975112 SCH Spiked Blank Perfluorobutane Sulfonate (PFBS) 2015/04/08 91 % 70-130
Perfluorobutanoic acid 2015/04/08 91 % 70-130
Perfluorodecane Sulfonate 2015/04/08 100 % 70-130
Perfluorodecanoic Acid (PFDA) 2015/04/08 90 % 70-130
Perfluorododecanoic Acid (PFDoA) 2015/04/08 99 % 70-130
Perfluorononanoic Acid (PFNA) 2015/04/08 104 % 70-130
Perfluorooctane Sulfonamide (PFOSA) 2015/04/08 99 % 70-130
Perfluorotetradecanoic Acid 2015/04/08 109 % 70-130
Perfluorotridecanoic Acid 2015/04/08 101 % 70-130
Perfluoroundecanoic Acid (PFUNnA) 2015/04/08 104 % 70-130
Perfluoroheptanoic Acid (PFHpA) 2015/04/08 105 % 70-130
Perfluorohexane Sulfonate (PFHxS) 2015/04/08 97 % 70-130
Perfluorohexanoic Acid (PFHxA) 2015/04/08 114 % 70-130
Perfluoro-n-Octanoic Acid (PFOA) 2015/04/08 105 % 70-130
Perfluorooctane Sulfonate (PFOS) 2015/04/08 102 % 70-130
Perfluoropentanoic Acid (PFPeA) 2015/04/08 103 % 70-130

3975112 SCH Method Blank Perfluorobutane Sulfonate (PFBS) 2015/04/08 <0.1 ug/kg
Perfluorobutanoic acid 2015/04/08 <0.1 ug/kg
Perfluorodecane Sulfonate 2015/04/08 <0.1 ug/kg
Perfluorodecanoic Acid (PFDA) 2015/04/08 <0.1 ug/kg
Perfluorododecanoic Acid (PFDoA) 2015/04/08 <0.1 ug/kg
Perfluorononanoic Acid (PFNA) 2015/04/08 <0.1 ug/kg
Perfluorooctane Sulfonamide (PFOSA) 2015/04/08 <0.1 ug/kg
Perfluorotetradecanoic Acid 2015/04/08 <0.1 ug/kg
Perfluorotridecanoic Acid 2015/04/08 <0.1 ug/kg
Perfluoroundecanoic Acid (PFUNnA) 2015/04/08 <0.1 ug/kg
Perfluoroheptanoic Acid (PFHpA) 2015/04/08 <0.1 ug/kg
Perfluorohexane Sulfonate (PFHxS) 2015/04/08 <0.1 ug/kg
Perfluorohexanoic Acid (PFHxA) 2015/04/08 <0.1 ug/kg
Perfluoro-n-Octanoic Acid (PFOA) 2015/04/08 <0.1 ug/kg
Perfluorooctane Sulfonate (PFOS) 2015/04/08 <0.1 ug/kg
Perfluoropentanoic Acid (PFPeA) 2015/04/08 <0.1 ug/kg

3975112 SCH RPD - Sample/Sample Dup Perfluorobutane Sulfonate (PFBS) 2015/04/08 NC % 30
Perfluorobutanoic acid 2015/04/08 NC % 30
Perfluorodecane Sulfonate 2015/04/08 NC % 30
Perfluorodecanoic Acid (PFDA) 2015/04/08 NC % 30
Perfluorododecanoic Acid (PFDoA) 2015/04/08 NC % 30
Perfluorononanoic Acid (PFNA) 2015/04/08 9.5 % 30
Perfluorooctane Sulfonamide (PFOSA) 2015/04/08 NC % 25
Perfluorotetradecanoic Acid 2015/04/08 NC % 30
Perfluorotridecanoic Acid 2015/04/08 NC % 30
Perfluoroundecanoic Acid (PFUNnA) 2015/04/08 NC % 30
Perfluoroheptanoic Acid (PFHpA) 2015/04/08 NC % 30
Perfluorohexane Sulfonate (PFHxS) 2015/04/08 NC % 30
Perfluorohexanoic Acid (PFHxA) 2015/04/08 NC % 30
Perfluoro-n-Octanoic Acid (PFOA) 2015/04/08 NC % 30
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QA/QC Date %
Batch Init  QCType Parameter Analyzed Value Recovery Units QC Limits
Perfluoropentanoic Acid (PFPeA) 2015/04/08 NC % 30

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method
accuracy.

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
Surrogate: A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the
spiked amount was too small to permit a reliable recovery calculation (matrix spike concentration was less than 2x that of the native sample
concentration).

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD
calculation (one or both samples < 5x RDL).

(1) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.
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VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

e 2T

Adam Robinson, Technical Service

Cuestire  Qansiore.

Cristina Carriere, Scientific Services

St

Sin Chii Chia, Scientific Services

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.
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A Bureau Verllas Group Company

Attention:Tom Cambareri

Cape Cod Comission
Cape Cod Commission
3225 Main Street
Barnstable, MA

USA 02630

MAXXAM JOB #: B618227
Received: 2016/01/28, 14:20

Sample Matrix: Soil
# Samples Received: 20

Your Project #: BFTA
Your C.O.C. #: 528190-01-01

CERTIFICATE OF ANALYSIS

Report Date: 2016/02/10
Report #: R3891122
Version: 1 - Final

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Reference
Moisture 20 N/A 2016/02/05 CAM SOP-00445 Carter 2nd ed 51.2 m

PFOS and PFOA in soil

20 2016/02/01 2016/02/01 CAM SOP-00894

EPA537 m

Sample Matrix: Water
# Samples Received: 5

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Reference
PFOS and PFOA in water 4 2016/01/29 2016/02/01 CAM SOP-00894 EPA 537 m
PFOS and PFOA in water 1 2016/02/03 2016/02/04 CAM SOP-00894 EPA 537 m

“ n

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

Melissa DiGrazia, Project Manager - ATUT
Email: MDiGrazia@maxxam.ca
Phone# (905) 817-5700

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E),
signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Maxxam Analytics International Corporation is a NELAP accredited laboratory. Certificates #04012 and #4079-001. This certificate shall not be reproduced

except in full, without the written approval of Maxxam.

Total Cover Pages : 1
Page 1 of 24

Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca
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A Bureau Verllas Group Company

Maxxam Job #: B618227 Cape Cod Comission
Report Date: 2016/02/10 Client Project #: BFTA

RESULTS OF ANALYSES OF SOIL

Maxxam ID BSX867 BSX868 BSX869
sampling Date 20116(453410/21 201166310/21 201;563‘10/21
COC Number 528190-01-01 528190-01-01 528190-01-01

UNITS HS-2 0-4 RDL| MDL HS-2 4 RDL| MDL HS-2 6 RDL| MDL| QC Batch
Moisture % 14 1.0 0.50 18 1.0 0.50 5.2 1.0 0.50| 4372577
6:2 Fluorotelomer sulfonate ug/kg 0.60 1 ]0.25 11 1 10.25 0.34 1 |0.25]| 4365440
8:2 Fluorotelomer sulfonate ug/kg 28 1 (0.21 49 1021 20 1 (0.21] 4365440
N-ethylperfluorooctane sulfonamide ug/kg <0.39 1 {039 <0.39 1 1039 <0.39 1 |0.39( 4365440
N-ethylperfluorooctane sulfonamidoe | ug/kg <0.29 1 10.29 <0.29 1 (0.29 <0.29 1 |0.29]| 4365440
N-methylperfluorooctane sulfonamide | ug/kg <0.25 11025 <0.25 1 (0.25 <0.25 1 |0.25| 4365440
N-methylperfluorooctanesulfonamidol | ug/kg <0.2 102 <0.2 1|02 <0.2 1 | 0.2 | 4365440
Perfluorobutane Sulfonate (PFBS) ug/kg <0.25 1]0.25 <0.25 1 ]0.25 <0.25 1 |0.25| 4365440
Perfluorobutanoic acid ug/kg <0.23 1]0.23 <0.23 1 ]0.23 <0.23 1 |0.23| 4365440
Perfluorodecane Sulfonate ug/kg 12 1]0.2 28 1102 1.5 1 | 0.2 | 4365440
Perfluorodecanoic Acid (PFDA) ug/kg 2.0 110.28 2.6 1 (0.28 1.2 1 |0.28] 4365440
Perfluorododecanoic Acid (PFDoA) ug/kg 3.7 1 (0.24 8.0 1 [0.24 <0.24 1 [0.24]| 4365440
Perfluoroheptane sulfonate ug/kg 0.85 1 /0.5 0.92 1 (0.15 0.75 1 |0.15| 4365440
Perfluoroheptanoic Acid (PFHpA) ug/kg <0.18 1 10.18 0.24 1 (0.18 <0.18 1 |0.18] 4365440
Perfluorohexane Sulfonate (PFHxS) ug/kg 2.4 1 ]0.19 4.6 1 |0.19 1.5 1 |0.19 | 4365440
Perfluorohexanoic Acid (PFHxA) ug/kg 0.41 1]0.21 0.70 1 (0.21 0.42 1 |0.21] 4365440
Perfluoro-n-Octanoic Acid (PFOA) ug/kg 0.30 1 ]0.12 0.57 1 (0.12 0.21 1 |0.12| 4365440
Perfluorononanoic Acid (PFNA) ug/kg 1.1 1 |0.14 1.6 1 ]0.14 0.81 1 |0.14| 4365440
Perfluorooctane Sulfonamide (PFOSA) | ug/kg 7.3 1017 11 1 (0.17 0.64 1 |0.17| 4365440
Perfluorooctane Sulfonate (PFOS) ug/kg 160 (1) 10 [ 0.16 610(1) [100( 16 450 (1) 10 | 1.6 | 4365440
Perfluoropentanoic Acid (PFPeA) ug/kg <0.21 1 ]0.21 0.46 1 (0.21 0.30 1 [0.21] 4365440
Perfluorotetradecanoic Acid ug/kg 0.37 1]0.22 0.25 1 ]0.22 <0.22 1 |0.22| 4365440
Perfluorotridecanoic Acid ug/kg 7.3 1 (025 7.2 1 ]0.25 0.44 1 |0.25( 4365440
Perfluoroundecanoic Acid (PFUnA) ug/ke 30 1 |0.26 200(1) |[100| 26 62 (1) 10 | 2.6 | 4365440
Surrogate Recovery (%)
13C4-Perfluorooctanesulfonate % 116 N/A[ N/A 105 N/A[ N/A 108 N/A| N/A | 4365440
13C4-Perfluorooctanoic acid % 85 N/A| N/A 95 N/A| N/A 102 N/A| N/A | 4365440
13C8-Perfluorooctanesulfonamide % 81 N/A| N/A 85 N/A| N/A 82 N/A| N/A | 4365440
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable
(1) Due to high concentration of the target analyte, sample required dilution. Detection limit was adjusted accordingly.
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A Bureau Verllas Group Company

Maxxam Job #: B618227 Cape Cod Comission
Report Date: 2016/02/10 Client Project #: BFTA

RESULTS OF ANALYSES OF SOIL

Maxxam ID BSX870 BSX871 BSX872
sampling Date 20116{?110/21 20116{?110/21 20116{?110/21
COC Number 528190-01-01 528190-01-01 | 528190-01-01

UNITS| HS-3 0-4 |RDL{MDL| HS-3 4-8 HS-3 8-12 |RDL|MDL| QC Batch
Moisture % 8.1 1.0]0.50 4.1 6.8 1.0 0.50| 4372577
6:2 Fluorotelomer sulfonate ug/kg 0.42 1 {025 0.68 0.49 1 |0.25( 4365440
8:2 Fluorotelomer sulfonate ug/kg 3.4 1021 13 20 1 |0.21| 4365440
N-ethylperfluorooctane sulfonamide ug/kg <0.39 1 ]0.39 <0.39 <0.39 1 |0.39| 4365440
N-ethylperfluorooctane sulfonamidoe | ug/kg <0.29 1 (0.29 <0.29 <0.29 1 [0.29| 4365440
N-methylperfluorooctane sulfonamide | ug/kg <0.25 1 ]0.25 <0.25 <0.25 1 |0.25| 4365440
N-methylperfluorooctanesulfonamidol | ug/kg <0.2 1102 <0.2 <0.2 1 | 0.2 | 4365440
Perfluorobutane Sulfonate (PFBS) ug/kg <0.25 1 |0.25 <0.25 <0.25 1 |0.25( 4365440
Perfluorobutanoic acid ug/kg <0.23 1 {023 <0.23 <0.23 1 |0.23( 4365440
Perfluorodecane Sulfonate ug/kg 7.5 1|02 1.2 2.2 1 | 0.2 | 4365440
Perfluorodecanoic Acid (PFDA) ug/kg <0.28 1 ]0.28 1.1 1.4 1 |0.28| 4365440
Perfluorododecanoic Acid (PFDoA) ug/kg 2.5 1 ]0.24 <0.24 0.92 1 |0.24| 4365440
Perfluoroheptane sulfonate ug/kg <0.15 1 ]0.15 0.55 <0.15 1 10.15] 4365440
Perfluoroheptanoic Acid (PFHpA) ug/kg <0.18 1 ]0.18 <0.18 <0.18 1 [0.18] 4365440
Perfluorohexane Sulfonate (PFHxS) ug/kg 0.59 1 |0.19 0.88 0.71 1 [0.19] 4365440
Perfluorohexanoic Acid (PFHxA) ug/kg 0.31 1021 0.24 0.28 1 [0.21| 4365440
Perfluoro-n-Octanoic Acid (PFOA) ug/kg <0.12 1 ]0.12 <0.12 <0.12 1 |0.12] 4365440
Perfluorononanoic Acid (PFNA) ug/kg 0.42 1 ]0.14 0.49 0.39 1 |0.14] 4365440
Perfluorooctane Sulfonamide (PFOSA) | ug/kg 5.7 1017 0.55 1.4 1 |0.17| 4365440
Perfluorooctane Sulfonate (PFOS) ug/kg 11 1 |0.16 310 (1) 370(1) |100| 16 | 4365440
Perfluoropentanoic Acid (PFPeA) ug/kg <0.21 1 (0.21 <0.21 <0.21 1 |0.21] 4365440
Perfluorotetradecanoic Acid ug/kg 2.7 1 ]0.22 <0.22 0.64 1 |0.22| 4365440
Perfluorotridecanoic Acid ug/kg 3.6 11025 0.65 8.9 1 |0.25| 4365440
Perfluoroundecanoic Acid (PFUnA) ug/kg 1.2 1 0.26 13 10 1 |0.26| 4365440
Surrogate Recovery (%)
13C4-Perfluorooctanesulfonate % 95 N/A| N/A 93 88 N/A| N/A | 4365440
13C4-Perfluorooctanoic acid % 96 N/A| N/A 94 100 N/A| N/A | 4365440
13C8-Perfluorooctanesulfonamide % 90 N/A| N/A 78 92 N/A| N/A | 4365440
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable
(1) Due to high concentration of the target analyte, sample required dilution. Detection limit was adjusted accordingly.
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A Bureau Verllas Group Company

Maxxam Job #: B618227 Cape Cod Comission
Report Date: 2016/02/10 Client Project #: BFTA

RESULTS OF ANALYSES OF SOIL

Maxxam ID BSX873 BSX874 BSX875
sampling Date 201355)41({21 201;34310/21 201(6)5;310/21
COC Number 528190-01-01 528190-01-01 528190-01-01

UNITS HS-1 0-4 RDL| MDL HS-1 4-8 RDL|MDL| HS-1 8-12 |RDL|MDL|QC Batch
Moisture % 12 1.0 0.50 25 1.0 0.50 11 1.0 0.50| 4372577
6:2 Fluorotelomer sulfonate ug/kg 14 1 ]0.25 2.4 1 10.25 11 1 |0.25]| 4365440
8:2 Fluorotelomer sulfonate ug/kg 13 1 (0.21 31 1021 7.8 1 (0.21] 4365440
N-ethylperfluorooctane sulfonamide ug/kg <0.39 1 {039 <0.39 1 1039 <0.39 1 |0.39( 4365440
N-ethylperfluorooctane sulfonamidoe | ug/kg <0.29 1 10.29 <0.29 1 (0.29 <0.29 1 |0.29]| 4365440
N-methylperfluorooctane sulfonamide | ug/kg <0.25 11025 <0.25 1 (0.25 <0.25 1 |0.25| 4365440
N-methylperfluorooctanesulfonamidol | ug/kg <0.2 102 <0.2 1|02 <0.2 1 | 0.2 | 4365440
Perfluorobutane Sulfonate (PFBS) ug/kg <0.25 1]0.25 <0.25 1 ]0.25 <0.25 1 |0.25| 4365440
Perfluorobutanoic acid ug/kg <0.23 1]0.23 <0.23 1 ]0.23 <0.23 1 |0.23| 4365440
Perfluorodecane Sulfonate ug/kg 7.8 1102 7.8 1102 0.9 1 | 0.2 | 4365440
Perfluorodecanoic Acid (PFDA) ug/kg 0.72 1 |0.28 3.0 1 (0.28 0.54 1 |0.28]| 4365440
Perfluorododecanoic Acid (PFDoA) ug/kg 3.2 1 |0.24 1.3 1 |0.24 0.32 1 |0.24| 4365440
Perfluoroheptane sulfonate ug/kg 0.61 1 /0.5 1.8 1 (0.15 0.56 1 |0.15| 4365440
Perfluoroheptanoic Acid (PFHpA) ug/kg <0.18 110.18 <0.18 1 (0.18 <0.18 1 |0.18] 4365440
Perfluorohexane Sulfonate (PFHxS) ug/kg 1.7 1 (0.19 5.3 1 [o0.19 1.4 1 [0.19]| 4365440
Perfluorohexanoic Acid (PFHxA) ug/kg 0.24 1]0.21 0.42 1 (0.21 0.45 1 |0.21] 4365440
Perfluoro-n-Octanoic Acid (PFOA) ug/kg 0.38 1 (0.12 1.0 1 [0.12 0.23 1 [0.12| 4365440
Perfluorononanoic Acid (PFNA) ug/kg 0.77 1 |0.14 1.2 1 ]0.14 0.47 1 |0.14 | 4365440
Perfluorooctane Sulfonamide (PFOSA) | ug/kg 5.5 1017 3.5 1 (0.17 0.48 1 |0.17| 4365440
Perfluorooctane Sulfonate (PFOS) ug/kg 160 (1) 10| 1.6 830(1) |100| 16 140 (1) 10 | 1.6 | 4365440
Perfluoropentanoic Acid (PFPeA) ug/kg <0.21 1]0.21 <0.21 1 (021 <0.21 1 [0.21] 4365440
Perfluorotetradecanoic Acid ug/kg 0.79 1]0.22 0.29 1 ]0.22 <0.22 1 |0.22| 4365440
Perfluorotridecanoic Acid ug/kg 30 1 (025 6.1 1 ]0.25 1.3 1 |0.25( 4365440
Perfluoroundecanoic Acid (PFUnA) ug/kg 13 1 |0.26 66 (1) 10 | 2.6 10 1 | 0.26 | 4365440
Surrogate Recovery (%)
13C4-Perfluorooctanesulfonate % 116 N/A| N/A 88 N/A| N/A 94 N/A| N/A | 4365440
13C4-Perfluorooctanoic acid % 91 N/A| N/A 96 N/A| N/A 108 N/A| N/A | 4365440
13C8-Perfluorooctanesulfonamide % 74 N/A| N/A 99 N/A| N/A 93 N/A| N/A | 4365440
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable
(1) Due to high concentration of the target analyte, sample required dilution. Detection limit was adjusted accordingly.
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A Bureau Verllas Group Company

Maxxam Job #: B618227 Cape Cod Comission
Report Date: 2016/02/10 Client Project #: BFTA

RESULTS OF ANALYSES OF SOIL

Maxxam ID BSX876 BSX877 BSX878
sampling Date 2016/01/21 | 2016/01/21 2016/01/21
11:40 11:40 11:40

COC Number 528190-01-01| 528190-01-01 528190-01-01

UNITS HS-4 4 HS-4 8 RDL|MDL| HS-4 8-12 |RDL|{MDL|QC Batch
Moisture % 7.8 3.8 1.0]0.50 2.7 1.0 0.50| 4372577
6:2 Fluorotelomer sulfonate ug/kg 22 4.3 1 ]0.25 7.3 1 |0.25( 4365440
8:2 Fluorotelomer sulfonate ug/kg 43 28 1 (0.21 15 1 [0.21]| 4365440
N-ethylperfluorooctane sulfonamide ug/kg <0.39 <0.39 1 0.39 <0.39 1 |0.39| 4365440
N-ethylperfluorooctane sulfonamidoe | ug/kg <0.29 <0.29 1 ]0.29 <0.29 1 10.29] 4365440
N-methylperfluorooctane sulfonamide | ug/kg <0.25 <0.25 1 ]0.25 <0.25 1 10.25] 4365440
N-methylperfluorooctanesulfonamidol | ug/kg <0.2 <0.2 1102 <0.2 1 | 0.2 | 4365440
Perfluorobutane Sulfonate (PFBS) ug/kg <0.25 <0.25 1 (0.25 <0.25 1 [0.25]| 4365440
Perfluorobutanoic acid ug/kg <0.23 <0.23 1]0.23 <0.23 1 |0.23| 4365440
Perfluorodecane Sulfonate ug/kg 1.5 0.8 102 1.1 1 | 0.2 | 4365440
Perfluorodecanoic Acid (PFDA) ug/kg 1.7 1.0 1 ]0.28 0.62 1 |0.28| 4365440
Perfluorododecanoic Acid (PFDoA) ug/kg 0.49 0.32 1 10.24 0.50 1 |0.24| 4365440
Perfluoroheptane sulfonate ug/kg 0.65 2.8 1 ]0.15 5.5 1 10.15] 4365440
Perfluoroheptanoic Acid (PFHpA) ug/kg <0.18 <0.18 1 [0.18 0.41 1 [0.18]| 4365440
Perfluorohexane Sulfonate (PFHxS) ug/kg 1.4 4.5 1 (0.19 6.4 1 |0.19] 4365440
Perfluorohexanoic Acid (PFHxA) ug/kg 0.34 0.32 1021 0.57 1 [0.21| 4365440
Perfluoro-n-Octanoic Acid (PFOA) ug/kg 0.34 0.66 1 ]0.12 0.77 1 [0.12] 4365440
Perfluorononanoic Acid (PFNA) ug/kg 0.84 1.0 1 10.14 1.0 1 |0.14| 4365440
Perfluorooctane Sulfonamide (PFOSA) | ug/kg 2.3 0.85 1 |0.17 1.5 1 [0.17| 4365440
Perfluorooctane Sulfonate (PFOS) ug/kg 330 (1) 280(1) |[100| 16 140 (1) | 10| 1.6 | 4365440
Perfluoropentanoic Acid (PFPeA) ug/kg <0.21 <0.21 1]0.21 <0.21 1 |0.21] 4365440
Perfluorotetradecanoic Acid ug/kg <0.22 <0.22 1 (0.22 <0.22 1 |0.22| 4365440
Perfluorotridecanoic Acid ug/kg 1.6 1.3 1 10.25 4.5 1 |0.25| 4365440
Perfluoroundecanoic Acid (PFUNA) ug/kg 37 18 1 ]0.26 20 1 |0.26| 4365440
Surrogate Recovery (%)
13C4-Perfluorooctanesulfonate % 98 99 N/A| N/A 110 N/A| N/A | 4365440
13C4-Perfluorooctanoic acid % 95 97 N/A| N/A 111 N/A| N/A | 4365440
13C8-Perfluorooctanesulfonamide % 86 93 N/A| N/A 87 N/A| N/A | 4365440
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable
(1) Due to high concentration of the target analyte, sample required dilution. Detection limit was adjusted accordingly.
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A Bureau Verllas Group Company

Maxxam Job #: B618227 Cape Cod Comission
Report Date: 2016/02/10 Client Project #: BFTA

RESULTS OF ANALYSES OF SOIL

Maxxam ID BSX879 BSX879 BSX880 BSX881
sampling Date 201163{?110/21 201;5?{?110/21 201;;2/?110/21 201;;2/?110/21
COC Number 528190-01-01 | 528190-01-01 528190-01-01 | 528190-01-01

UNITS| HS-7 3-4 T_Z;:—Dsl;: RDL| MDL 4:ST'(§P 4:;% RDL| MDL| QC Batch
Moisture % 13 11 1.0|0.50 6.2 3.6 1.0 | 0.50| 4372577
6:2 Fluorotelomer sulfonate ug/kg 1.9 N/A 1 (025 2.2 1.8 1 |0.25( 4365440
8:2 Fluorotelomer sulfonate ug/kg 350 (1) N/A 100| 21 23 27 1 |0.21| 4365440
N-ethylperfluorooctane sulfonamide ug/kg <0.39 N/A 1 (0.39 <0.39 <0.39 1 [0.39] 4365440
N-ethylperfluorooctane sulfonamidoe | ug/kg <0.29 N/A 1 ]0.29 <0.29 <0.29 1 |0.29| 4365440
N-methylperfluorooctane sulfonamide | ug/kg <0.25 N/A 1]0.25 <0.25 <0.25 1 |0.25| 4365440
N-methylperfluorooctanesulfonamidol | ug/kg <0.2 N/A 1102 <0.2 <0.2 1 | 0.2 | 4365440
Perfluorobutane Sulfonate (PFBS) ug/kg <0.25 N/A 1 (0.25 <0.25 <0.25 1 [0.25] 4365440
Perfluorobutanoic acid ug/kg <0.23 N/A 1 (0.23 <0.23 <0.23 1 |0.23( 4365440
Perfluorodecane Sulfonate ug/kg 2.8 N/A 102 0.7 0.8 1 | 0.2 | 4365440
Perfluorodecanoic Acid (PFDA) ug/kg 16 N/A 1 |0.28 1.2 1.6 1 | 0.28 | 4365440
Perfluorododecanoic Acid (PFDoA) ug/kg <0.24 N/A 1 |0.24 <0.24 0.35 1 |0.24| 4365440
Perfluoroheptane sulfonate ug/kg 0.96 N/A 1 ]0.15 0.70 1.1 1 |0.15| 4365440
Perfluoroheptanoic Acid (PFHpA) ug/kg <0.18 N/A 1 ]0.18 <0.18 <0.18 1 |0.18 | 4365440
Perfluorohexane Sulfonate (PFHxS) ug/kg 53 N/A 1 ]0.19 1.7 1.3 1 |0.19] 4365440
Perfluorohexanoic Acid (PFHxA) ug/kg 0.95 N/A 1021 0.33 0.26 1 |0.21]| 4365440
Perfluoro-n-Octanoic Acid (PFOA) ug/kg 0.50 N/A 1012 0.25 0.22 1 ]0.12 4365440
Perfluorononanoic Acid (PFNA) ug/kg 1.7 N/A 1 |0.14 1.3 0.68 1 [0.14]| 4365440
Perfluorooctane Sulfonamide (PFOSA) | ug/kg 1.2 N/A 1 ]0.17 1.0 0.93 1 |0.17 4365440
Perfluorooctane Sulfonate (PFOS) ug/kg 2000 (1) N/A 100| 16 240 (1) 350(1) |100| 16 | 4365440
Perfluoropentanoic Acid (PFPeA) ug/kg 0.42 N/A 1021 <0.21 <0.21 1 |0.21]| 4365440
Perfluorotetradecanoic Acid ug/kg <0.22 N/A 1]0.22 <0.22 <0.22 1 |0.22| 4365440
Perfluorotridecanoic Acid ug/kg 0.34 N/A 1 ]0.25 0.98 1.5 1 |0.25| 4365440
Perfluoroundecanoic Acid (PFUNA) ug/kg 260 (1) N/A 100| 26 28 13 1 [0.26| 4365440
Surrogate Recovery (%)
13C4-Perfluorooctanesulfonate % 90 N/A N/A| N/A 99 96 N/A| N/A | 4365440
13C4-Perfluorooctanoic acid % 102 N/A N/A| N/A 99 104 N/A| N/A | 4365440
13C8-Perfluorooctanesulfonamide % 84 N/A N/A| N/A 86 89 N/A| N/A | 4365440
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable
(1) Due to high concentration of the target analyte, sample required dilution. Detection limit was adjusted accordingly.
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A Bureau Verllas Group Company

Maxxam Job #: B618227 Cape Cod Comission
Report Date: 2016/02/10 Client Project #: BFTA

RESULTS OF ANALYSES OF SOIL

Maxxam ID BSX882 BSX883 BSX884 BSX885 BSX885
sampling Date 20152)110/21 20116£)110/21 201162/?11()/21 201162/?110/21 201;52/?110/21
COC Number 528190-01-01 | 528190-01-01 | 528190-01-01 | 528190-01-01 | 528190-01-01

UNITS| HS-5 8-12 HS-6 0-4 HS-6 4-8 HS-6 8-12 HLS;:_;;‘]: RDL| MDL| QC Batch
Moisture % 4.1 10 3.0 4.6 N/A 1.0 0.50| 4372577
6:2 Fluorotelomer sulfonate ug/kg 1.6 11 4.6 6.3 5.7 1 |0.25( 4365440
8:2 Fluorotelomer sulfonate ug/kg 26 18 27 21 19 1 [0.21| 4365440
N-ethylperfluorooctane sulfonamide ug/kg <0.39 <0.39 <0.39 <0.39 <0.39 1 [0.39| 4365440
N-ethylperfluorooctane sulfonamidoe | ug/kg <0.29 <0.29 <0.29 <0.29 <0.29 1 |0.29| 4365440
N-methylperfluorooctane sulfonamide | ug/kg <0.25 <0.25 <0.25 <0.25 <0.25 1 |0.25| 4365440
N-methylperfluorooctanesulfonamidol | ug/kg <0.2 <0.2 <0.2 <0.2 <0.2 1 | 0.2 | 4365440
Perfluorobutane Sulfonate (PFBS) ug/kg <0.25 <0.25 <0.25 <0.25 <0.25 1 |0.25| 4365440
Perfluorobutanoic acid ug/kg <0.23 <0.23 <0.23 <0.23 <0.23 1 |0.23( 4365440
Perfluorodecane Sulfonate ug/kg 0.4 1.3 0.7 0.5 0.5 1 | 0.2 | 4365440
Perfluorodecanoic Acid (PFDA) ug/kg 1.2 1.9 1.2 1.1 0.92 1 [0.28]| 4365440
Perfluorododecanoic Acid (PFDoA) ug/kg <0.24 0.33 <0.24 <0.24 <0.24 1 |0.24| 4365440
Perfluoroheptane sulfonate ug/kg 0.77 13 4.3 11 1.3 1 [0.15] 4365440
Perfluoroheptanoic Acid (PFHpA) ug/kg <0.18 0.46 <0.18 <0.18 <0.18 1 [0.18] 4365440
Perfluorohexane Sulfonate (PFHxS) ug/kg 1.5 9.2 3.7 4.5 4.8 1 |0.19] 4365440
Perfluorohexanoic Acid (PFHxA) ug/kg <0.21 1.4 0.32 0.37 0.34 1 |0.21]| 4365440
Perfluoro-n-Octanoic Acid (PFOA) ug/kg 0.22 3.7 0.62 0.89 0.90 1 [0.12] 4365440
Perfluorononanoic Acid (PFNA) ug/kg 0.75 5.7 1.3 0.51 0.55 1 [0.14]| 4365440
Perfluorooctane Sulfonamide (PFOSA) | ug/kg <0.17 5.9 0.71 0.24 0.23 1 |0.17 | 4365440
Perfluorooctane Sulfonate (PFOS) ug/kg 380 (1) 410 (1) 500 (1) 330 (1) 360 (1) |[100| 16 | 4365440
Perfluoropentanoic Acid (PFPeA) ug/kg <0.21 <0.21 <0.21 <0.21 <0.21 1 [0.21| 4365440
Perfluorotetradecanoic Acid ug/kg <0.22 0.23 <0.22 <0.22 <0.22 1 |0.22| 4365440
Perfluorotridecanoic Acid ug/kg 0.56 45 0.34 0.40 0.48 1 |0.25| 4365440
Perfluoroundecanoic Acid (PFUnA) ug/kg 1.6 26 15 5.4 5.6 1 |0.26| 4365440
Surrogate Recovery (%)
13C4-Perfluorooctanesulfonate % 103 98 90 72 66 N/A| N/A | 4365440
13C4-Perfluorooctanoic acid % 110 84 94 98 98 N/A| N/A | 4365440
13C8-Perfluorooctanesulfonamide % 83 75 89 86 91 N/A| N/A | 4365440
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable
(1) Due to high concentration of the target analyte, sample required dilution. Detection limit was adjusted accordingly.
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A Bureau Verllas Group Company

Maxxam Job #: B618227 Cape Cod Comission
Report Date: 2016/02/10 Client Project #: BFTA

RESULTS OF ANALYSES OF SOIL

Maxxam ID BSX886
Sampling Date 201:32/?11({21
COC Number 528190-01-01

UNITS| HS-6 12 |RDL|MDL|QC Batch
Moisture % 10 1.0 0.50| 4372577
6:2 Fluorotelomer sulfonate ug/kg 1.9 1 10.25] 4365440
8:2 Fluorotelomer sulfonate ug/kg 8.3 1 10.21] 4365440
N-ethylperfluorooctane sulfonamide ug/kg <0.39 1 |0.39] 4365440
N-ethylperfluorooctane sulfonamidoe | ug/kg <0.29 1 |0.29] 4365440
N-methylperfluorooctane sulfonamide | ug/kg <0.25 1 [0.25] 4365440
N-methylperfluorooctanesulfonamidol | ug/kg <0.2 1 | 0.2 | 4365440
Perfluorobutane Sulfonate (PFBS) ug/kg 0.54 1 [0.25] 4365440
Perfluorobutanoic acid ug/kg <0.23 1 ]10.23] 4365440
Perfluorodecane Sulfonate ug/kg 1.4 1 | 0.2 | 4365440
Perfluorodecanoic Acid (PFDA) ug/kg 0.47 1 |10.28] 4365440
Perfluorododecanoic Acid (PFDoA) ug/kg <0.24 1 [0.24] 4365440
Perfluoroheptane sulfonate ug/kg <0.15 1 [0.15| 4365440
Perfluoroheptanoic Acid (PFHpA) ug/kg 0.41 1 [0.18] 4365440
Perfluorohexane Sulfonate (PFHxS) ug/kg 1.4 1 [0.19] 4365440
Perfluorohexanoic Acid (PFHxA) ug/kg 3.1 1 [0.21] 4365440
Perfluoro-n-Octanoic Acid (PFOA) ug/kg <0.12 1 [0.12| 4365440
Perfluorononanoic Acid (PFNA) ug/kg 0.30 1 10.14] 4365440
Perfluorooctane Sulfonamide (PFOSA) | ug/kg 0.76 1 10.17] 4365440
Perfluorooctane Sulfonate (PFOS) ug/kg 170 (1) 10 | 1.6 | 4365440
Perfluoropentanoic Acid (PFPeA) ug/kg 0.99 1 [0.21] 4365440
Perfluorotetradecanoic Acid ug/kg <0.22 1 [0.22] 4365440
Perfluorotridecanoic Acid ug/kg <0.25 1 [0.25] 4365440
Perfluoroundecanoic Acid (PFUNnA) ug/kg 13 1 [0.26] 4365440
Surrogate Recovery (%)
13C4-Perfluorooctanesulfonate % 94 N/A| N/A | 4365440
13C4-Perfluorooctanoic acid % 97 N/A| N/A | 4365440
13C8-Perfluorooctanesulfonamide % 82 N/A| N/A | 4365440
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable
(1) Due to high concentration of the target analyte, sample required dilution.
Detection limit was adjusted accordingly.
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A Bureau Verllas Group Company

Maxxam Job #: B618227 Cape Cod Comission
Report Date: 2016/02/10 Client Project #: BFTA

RESULTS OF ANALYSES OF WATER

Maxxam ID BSX887 BSX887 BSX888
sampling Date 201161{5)115/21 201161?115/21 20116?{5)31(;21
COC Number 528190-01-01 | 528190-01-01 528190-01-01

UNITS PFW-2 L:Fb‘-hlll)-uzp RDL | MDL| QC Batch PRW-4 RDL | MDL | QC Batch
6:2 Fluorotelomer sulfonate ug/L 5.5 4.9 0.80( 0.21 | 4364195 0.43 0.020( 0.0065| 4368596
8:2 Fluorotelomer sulfonate ug/L 13 1.2 0.80( 0.28 | 4364195 0.17 0.020( 0.0055| 4368596
N-ethylperfluorooctane sulfonamide ug/L <0.28 <0.28 0.80( 0.28 | 4364195 <0.0053 0.020( 0.0053| 4368596
N-ethylperfluorooctane sulfonamidoe ug/L <0.29 <0.29 0.80( 0.29 | 4364195 <0.0049 0.020( 0.0049| 4368596
N-methylperfluorooctane sulfonamide | ug/L <0.15 <0.15 0.80] 0.15| 4364195 <0.0040 0.020( 0.0040( 4368596
N-methylperfluorooctanesulfonamidol | ug/L <0.30 <0.30 0.80] 0.30| 4364195 <0.0061 0.020( 0.0061 | 4368596
Perfluorobutane Sulfonate (PFBS) ug/L 0.64 0.70 0.80| 0.23 | 4364195 0.14 0.020|0.0019| 4368596
Perfluorobutanoic acid ug/L 0.52 0.71 0.80| 0.20| 4364195 0.063 0.020( 0.0066| 4368596
Perfluorodecane Sulfonate ug/L 0.25 <0.22 0.80( 0.22 | 4364195 <0.0043 0.020( 0.0043| 4368596
Perfluorodecanoic Acid (PFDA) ug/L <0.20 <0.20 0.80( 0.20 | 4364195 0.013 0.020( 0.0066| 4368596
Perfluorododecanoic Acid (PFDoA) ug/L <0.16 <0.16 0.80| 0.16 | 4364195 <0.0057 0.020(0.0057 [ 4368596
Perfluoroheptane sulfonate ug/L 0.80 0.60 0.80( 0.27 | 4364195 0.15 0.020(0.0036 | 4368596
Perfluoroheptanoic Acid (PFHpA) ug/L 0.71 0.70 0.80(0.27| 4364195 0.13 0.020(0.0047 | 4368596
Perfluorohexane Sulfonate (PFHXS) ug/L 4.4 45 0.80| 0.16 | 4364195 1.8(1) | 0.80| 0.16 | 4364195
Perfluorohexanoic Acid (PFHxA) ug/L 2.3 2.3 0.80(0.17| 4364195 0.37 0.020|0.0046 | 4368596
Perfluoro-n-Octanoic Acid (PFOA) ug/L 11 11 0.80| 0.20| 4364195 0.16 0.020|0.0053 | 4368596
Perfluorononanoic Acid (PFNA) ug/L 0.56 0.59 0.80( 0.19| 4364195 0.061 0.020( 0.0046| 4368596
Perfluorooctane Sulfonamide (PFOSA) | ug/L <0.23 <0.23 0.80| 0.23 | 4364195 0.013 0.020|0.0058 | 4368596
Perfluorooctane Sulfonate (PFOS) ug/L 39 40 0.80| 0.14 | 4364195 52(1) |0.80| 0.14 | 4364195
Perfluoropentanoic Acid (PFPeA) ug/L 1.3 1.4 0.80] 0.21| 4364195 0.23 0.020( 0.0036 | 4368596
Perfluorotetradecanoic Acid ug/L <0.20 <0.20 0.80( 0.20| 4364195 <0.0052 0.020]0.0052| 4368596
Perfluorotridecanoic Acid ug/L <0.30 <0.30 0.80] 0.30| 4364195 <0.0032 0.020(0.0032 [ 4368596
Perfluoroundecanoic Acid (PFUnA) ug/L 0.84 0.82 0.80| 0.14 | 4364195 0.075 0.020|0.0037| 4368596
Surrogate Recovery (%)
13C4-Perfluorooctanesulfonate % 105 100 N/A| N/A | 4364195 109 N/A [ N/A | 4364195
13C4-Perfluorooctanoic acid % 99 107 N/A | N/A | 4364195 91 N/A | N/A | 4368596
13C8-Perfluorooctanesulfonamide % 104 103 N/A| N/A | 4364195 82 N/A | N/A | 4368596
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable
(1) Due to high concentration of the target analyte, sample required dilution. Detection limit was adjusted accordingly.
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A Bureau Verllas Group Company

Maxxam Job #: B618227 Cape Cod Comission
Report Date: 2016/02/10 Client Project #: BFTA

RESULTS OF ANALYSES OF WATER

Maxxam ID BSX889 BSX890
sampling Date 20155/&10/21 201&{210/21
COC Number 528190-01-01 528190-01-01

UNITS|  HSW-6 RDL|MDL|QCBatch| MID PT RDL | MDL |QC Batch
6:2 Fluorotelomer sulfonate ug/L 2.9 0.80| 0.21 | 4364195 0.038 0.020|0.0065 | 4368596
8:2 Fluorotelomer sulfonate ug/L 3.7 0.80| 0.28 | 4364195 0.016 0.020|0.0055 | 4368596
N-ethylperfluorooctane sulfonamide ug/L <0.28 0.80| 0.28| 4364195 | <0.0053  |0.020|0.0053 | 4368596
N-ethylperfluorooctane sulfonamidoe | ug/L <0.29 0.80|0.29| 4364195 | <0.0049 |0.020|0.0049 | 4368596
N-methylperfluorooctane sulfonamide | ug/L <0.15 0.80| 0.15| 4364195 <0.0040 |0.020|0.0040| 4368596
N-methylperfluorooctanesulfonamidol | ug/L <0.30 0.80| 0.30 | 4364195 <0.0061 [0.020|0.0061 | 4368596
Perfluorobutane Sulfonate (PFBS) ug/L <0.23 0.80| 0.23 | 4364195 0.014 0.020|0.0019| 4368596
Perfluorobutanoic acid ug/L 0.42 0.80(0.20| 4364195 0.016 0.020|0.0066 | 4368596
Perfluorodecane Sulfonate ug/L <0.22 0.80|0.22| 4364195 | <0.0043 [0.020|0.0043 | 4368596
Perfluorodecanoic Acid (PFDA) ug/L <0.20 0.80(0.20| 4364195| <0.0066 [0.020(0.0066| 4368596
Perfluorododecanoic Acid (PFDoA) ug/L <0.16 0.80(0.16| 4364195 0.0077  |0.020|0.0057 | 4368596
Perfluoroheptane sulfonate ug/L 0.55 0.80( 0.27 | 4364195 0.017 0.020]0.0036| 4368596
Perfluoroheptanoic Acid (PFHpA) ug/L 0.62 0.80| 0.27 | 4364195 0.017 0.020]0.0047| 4368596
Perfluorohexane Sulfonate (PFHxS) ug/L 3.7 0.80( 0.16 | 4364195 0.093 0.020(0.0040 | 4368596
Perfluorohexanoic Acid (PFHxA) ug/L 1.5 0.80| 0.17 | 4364195 0.056 0.020|0.0046 | 4368596
Perfluoro-n-Octanoic Acid (PFOA) ug/L 0.94 0.80(0.20| 4364195 0.016 0.020|0.0053 | 4368596
Perfluorononanoic Acid (PFNA) ug/L 0.54 0.80|0.19| 4364195 0.0059 0.020|0.0046 | 4368596
Perfluorooctane Sulfonamide (PFOSA) | ug/L <0.23 0.80(0.23| 4364195| <0.0058 [0.020(0.0058| 4368596
Perfluorooctane Sulfonate (PFOS) ug/L 77 8.0 | 1.4 | 4364195 0.27 0.020(0.0033 | 4368596
Perfluoropentanoic Acid (PFPeA) ug/L 0.86 0.80| 0.21 4364195 0.038 0.020]0.0036| 4368596
Perfluorotetradecanoic Acid ug/L <0.20 0.80( 0.20| 4364195 0.0068 0.020(0.0052 | 4368596
Perfluorotridecanoic Acid ug/L 0.44 0.80| 0.30| 4364195 0.0051 0.020(0.0032 | 4368596
Perfluoroundecanoic Acid (PFUnA) ug/L 1.1 0.80(0.14| 4364195 0.0069  |0.020|0.0037 | 4368596
Surrogate Recovery (%)
13C4-Perfluorooctanesulfonate % 106 N/A | N/A | 4364195 86 N/A | N/A | 4368596
13C4-Perfluorooctanoic acid % 91 N/A| N/A | 4364195 91 N/A | N/A | 4368596
13C8-Perfluorooctanesulfonamide % 96 N/A [ N/A | 4364195 88 N/A | N/A | 4368596
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable
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A Bureau Verllas Group Company

Maxxam Job #: B618227 Cape Cod Comission
Report Date: 2016/02/10 Client Project #: BFTA

RESULTS OF ANALYSES OF WATER

Maxxam ID BSX891
Sampling Date 20155/?010/21
COC Number 528190-01-01

UNITS HSW-1 RDL | MDL| QC Batch
6:2 Fluorotelomer sulfonate ug/L 8.8 0.80| 0.21 | 4364195
8:2 Fluorotelomer sulfonate ug/L 4.2 0.80( 0.28 | 4364195
N-ethylperfluorooctane sulfonamide ug/L <0.28 0.80( 0.28 | 4364195
N-ethylperfluorooctane sulfonamidoe ug/L <0.29 0.80( 0.29| 4364195
N-methylperfluorooctane sulfonamide | ug/L <0.15 0.80( 0.15 | 4364195
N-methylperfluorooctanesulfonamidol | ug/L <0.30 0.80] 0.30| 4364195
Perfluorobutane Sulfonate (PFBS) ug/L 0.78 0.80| 0.23 | 4364195
Perfluorobutanoic acid ug/L 0.82 0.80( 0.20| 4364195
Perfluorodecane Sulfonate ug/L <0.22 0.80( 0.22| 4364195
Perfluorodecanoic Acid (PFDA) ug/L 0.54 0.80( 0.20( 4364195
Perfluorododecanoic Acid (PFDoA) ug/L <0.16 0.80( 0.16 | 4364195
Perfluoroheptane sulfonate ug/L 0.90 0.80( 0.27 | 4364195
Perfluoroheptanoic Acid (PFHpA) ug/L 0.94 0.80| 0.27 | 4364195
Perfluorohexane Sulfonate (PFHxS) ug/L 7.4 0.80| 0.16 | 4364195
Perfluorohexanoic Acid (PFHxA) ug/L 3.3 0.80| 0.17 | 4364195
Perfluoro-n-Octanoic Acid (PFOA) ug/L 1.7 0.80( 0.20| 4364195
Perfluorononanoic Acid (PFNA) ug/L 0.77 0.80]/ 0.19( 4364195
Perfluorooctane Sulfonamide (PFOSA) | ug/L <0.23 0.80| 0.23 | 4364195
Perfluorooctane Sulfonate (PFOS) ug/L 110 8.0 | 1.4 | 4364195
Perfluoropentanoic Acid (PFPeA) ug/L 1.7 0.80] 0.21 | 4364195
Perfluorotetradecanoic Acid ug/L <0.20 0.80| 0.20 | 4364195
Perfluorotridecanoic Acid ug/L <0.30 0.80| 0.30 4364195
Perfluoroundecanoic Acid (PFUNnA) ug/L 1.4 0.80| 0.14 | 4364195
Surrogate Recovery (%)
13C4-Perfluorooctanesulfonate % 118 N/A | N/A | 4364195
13C4-Perfluorooctanoic acid % 100 N/A| N/A | 4364195
13C8-Perfluorooctanesulfonamide % 106 N/A| N/A | 4364195
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable
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A Bureau Verllas Group Company

Maxxam Job #: B618227
Report Date: 2016/02/10

Cape Cod Comission
Client Project #: BFTA

TEST SUMMARY
Maxxam ID: BSX867 Collected: 2016/01/21
Sample ID: HS-2 0-4 Shipped:
Matrix: Soil Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4372577 N/A 2016/02/05 Chun Yan
PFOS and PFOA in soil LCMS 4365440 2016/02/01 2016/02/01 Colm McNamara
Maxxam ID: BSX868 Collected: 2016/01/21
Sample ID: HS-2 4 Shipped:
Matrix:  Soil Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4372577 N/A 2016/02/05 Chun Yan
PFOS and PFOA in soil LCMS 4365440 2016/02/01 2016/02/01 Colm McNamara
Maxxam ID: BSX869 Collected: 2016/01/21
SampleID: HS-2 6 Shipped:
Matrix: Soil Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4372577 N/A 2016/02/05 Chun Yan
PFOS and PFOA in soil LCMS 4365440 2016/02/01 2016/02/01 Colm McNamara
Maxxam ID: BSX870 Collected: 2016/01/21
Sample ID: HS-3 0-4 Shipped:
Matrix: Soil Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4372577 N/A 2016/02/05 Chun Yan
PFOS and PFOA in soil LCMS 4365440 2016/02/01 2016/02/01 Colm McNamara
Maxxam ID: BSX871 Collected: 2016/01/21
Sample ID: HS-3 4-8 Shipped:
Matrix:  Soil Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4372577 N/A 2016/02/05 Chun Yan
PFOS and PFOA in soil LCMS 4365440 2016/02/01 2016/02/01 Colm McNamara
Maxxam ID: BSX872 Collected: 2016/01/21
Sample ID: HS-3 8-12 Shipped:
Matrix:  Soil Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4372577 N/A 2016/02/05 Chun Yan
PFOS and PFOA in soil LCMS 4365440 2016/02/01 2016/02/01 Colm McNamara
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A Bureau Verllas Group Company

Maxxam Job #: B618227
Report Date: 2016/02/10

Cape Cod Comission
Client Project #: BFTA

TEST SUMMARY
Maxxam ID: BSX873 Collected: 2016/01/21
Sample ID: HS-1 0-4 Shipped:
Matrix: Soil Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4372577 N/A 2016/02/05 Chun Yan
PFOS and PFOA in soil LCMS 4365440 2016/02/01 2016/02/01 Colm McNamara
Maxxam ID: BSX874 Collected: 2016/01/21
Sample ID: HS-1 4-8 Shipped:
Matrix:  Soil Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4372577 N/A 2016/02/05 Chun Yan
PFOS and PFOA in soil LCMS 4365440 2016/02/01 2016/02/01 Colm McNamara
Maxxam ID: BSX875 Collected: 2016/01/21
Sample ID: HS-1 8-12 Shipped:
Matrix: Soil Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4372577 N/A 2016/02/05 Chun Yan
PFOS and PFOA in soil LCMS 4365440 2016/02/01 2016/02/01 Colm McNamara
Maxxam ID: BSX876 Collected: 2016/01/21
SampleID: HS-4 4 Shipped:
Matrix: Soil Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4372577 N/A 2016/02/05 Chun Yan
PFOS and PFOA in soil LCMS 4365440 2016/02/01 2016/02/01 Colm McNamara
Maxxam ID: BSX877 Collected: 2016/01/21
Sample ID: HS-4 8 Shipped:
Matrix:  Soil Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4372577 N/A 2016/02/05 Chun Yan
PFOS and PFOA in soil LCMS 4365440 2016/02/01 2016/02/01 Colm McNamara
Maxxam ID: BSX878 Collected: 2016/01/21
Sample ID: HS-4 8-12 Shipped:
Matrix:  Soil Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4372577 N/A 2016/02/05 Chun Yan
PFOS and PFOA in soil LCMS 4365440 2016/02/01 2016/02/01 Colm McNamara
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A Bureau Verllas Group Company

Maxxam Job #: B618227
Report Date: 2016/02/10

Cape Cod Comission
Client Project #: BFTA

TEST SUMMARY
Maxxam ID: BSX879 Collected: 2016/01/21
Sample ID: HS-7 3-4 Shipped:
Matrix: Soil Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4372577 N/A 2016/02/05 Chun Yan
PFOS and PFOA in soil LCMS 4365440 2016/02/01 2016/02/01 Colm McNamara
Maxxam ID: BSX879 Dup Collected: 2016/01/21
Sample ID: HS-7 3-4 Shipped:
Matrix:  Soil Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4372577 N/A 2016/02/05 Chun Yan
Maxxam ID: BSX880 Collected: 2016/01/21
Sample ID: HS-5 4-8TOP Shipped:
Matrix: Soil Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4372577 N/A 2016/02/05 Chun Yan
PFOS and PFOA in soil LCMS 4365440 2016/02/01 2016/02/01 Colm McNamara
Maxxam ID: BSX881 Collected: 2016/01/21
Sample ID: HS-5 4-8MID Shipped:
Matrix: Soil Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4372577 N/A 2016/02/05 Chun Yan
PFOS and PFOA in soil LCMS 4365440 2016/02/01 2016/02/01 Colm McNamara
Maxxam ID: BSX882 Collected: 2016/01/21
Sample ID: HS-5 8-12 Shipped:
Matrix:  Soil Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4372577 N/A 2016/02/05 Chun Yan
PFOS and PFOA in soil LCMS 4365440 2016/02/01 2016/02/01 Colm McNamara
Maxxam ID: BSX883 Collected: 2016/01/21
Sample ID: HS-6 0-4 Shipped:
Matrix: Soil Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4372577 N/A 2016/02/05 Chun Yan
PFOS and PFOA in soil LCMS 4365440 2016/02/01 2016/02/01 Colm McNamara
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A Bureau Verllas Group Company

Maxxam Job #: B618227 Cape Cod Comission
Report Date: 2016/02/10 Client Project #: BFTA
TEST SUMMARY
Maxxam ID: BSX884 Collected: 2016/01/21
Sample ID: HS-6 4-8 Shipped:
Matrix: Soil Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4372577 N/A 2016/02/05 Chun Yan
PFOS and PFOA in soil LCMS 4365440 2016/02/01 2016/02/01 Colm McNamara
Maxxam ID: BSX885 Collected: 2016/01/21
Sample ID: HS-6 8-12 Shipped:
Matrix:  Soil Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4372577 N/A 2016/02/05 Chun Yan
PFOS and PFOA in soil LCMS 4365440 2016/02/01 2016/02/01 Colm McNamara
Maxxam ID: BSX885 Dup Collected: 2016/01/21
Sample ID: HS-6 8-12 Shipped:
Matrix: Soil Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
PFOS and PFOA in soil LCMS 4365440 2016/02/01 2016/02/01 Colm McNamara
Maxxam ID: BSX886 Collected: 2016/01/21
Sample ID: HS-6 12 Shipped:
Matrix: Soil Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Moisture BAL 4372577 N/A 2016/02/05 Chun Yan
PFOS and PFOA in soil LCMS 4365440 2016/02/01 2016/02/01 Colm McNamara
Maxxam ID: BSX887 Collected: 2016/01/21
Sample ID: PFW-2 Shipped:
Matrix: Water Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
PFOS and PFOA in water LCMS 4364195 2016/01/29 2016/02/01 Colm McNamara
Maxxam ID: BSX887 Dup Collected: 2016/01/21
Sample ID: PFW-2 Shipped:
Matrix: Water Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
PFOS and PFOA in water LCMS 4364195 2016/01/29 2016/02/01 Colm McNamara
Maxxam ID: BSX888 Collected: 2016/01/21
Sample ID: PRW-4 Shipped:
Matrix: Water Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
PFOS and PFOA in water LCMS 4368596 2016/02/03 2016/02/04 Colm McNamara
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A Bureau Verllas Group Company

Maxxam Job #: B618227 Cape Cod Comission
Report Date: 2016/02/10 Client Project #: BFTA
TEST SUMMARY
Maxxam ID: BSX889 Collected: 2016/01/21
Sample ID: HSW-6 Shipped:
Matrix: Water Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
PFOS and PFOA in water LCMS 4364195 2016/01/29 2016/02/01 Colm McNamara
Maxxam ID: BSX890 Collected: 2016/01/21
Sample ID: MID PT Shipped:
Matrix: Water Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
PFOS and PFOA in water LCMS 4368596 2016/02/03 2016/02/04 Colm McNamara
Maxxam ID: BSX891 Collected: 2016/01/21
Sample ID: HSW-1 Shipped:
Matrix: Water Received: 2016/01/28
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
PFOS and PFOA in water LCMS 4364195 2016/01/29 2016/02/01 Colm McNamara
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A Bureau Verllas Group Company

Maxxam Job #: B618227 Cape Cod Comission
Report Date: 2016/02/10 Client Project #: BFTA

GENERAL COMMENTS

Sample BSX887-01 : Perfluorinated Compounds (PFCs): Due to high concentrations of the target analytes, sample required dilution. Detection limits
were adjusted accordingly.

Sample BSX889-01 : Perfluorinated Compounds (PFCs): Due to high concentrations of the target analytes, sample required dilution. Detection limits
were adjusted accordingly.

Sample BSX891-01 : Perfluorinated Compounds (PFCs): Due to high concentrations of the target analytes, sample required dilution. Detection limits
were adjusted accordingly.

Sample BSX888, PFOS and PFOA in water: Test repeated.

Results relate only to the items tested.
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A Bureau Verllas Group Company

Maxxam Job #: B618227 Cape Cod Comission
Report Date: 2016/02/10 Client Project #: BFTA

QUALITY ASSURANCE REPORT

QA/QC Date %
Batch Init  QCType Parameter Analyzed Value Recovery UNITS QC Limits
4364195 CM5 Matrix Spike 13C4-Perfluorooctanesulfonate 2016/02/01 101 % 70-130
13C4-Perfluorooctanoic acid 2016/02/01 100 % 70-130
13C8-Perfluorooctanesulfonamide 2016/02/01 98 % 60-120
4364195 CM5 Matrix Spike(BSX887) 6:2 Fluorotelomer sulfonate 2016/02/01 NC % 70-130
8:2 Fluorotelomer sulfonate 2016/02/01 NC % 70-130
N-ethylperfluorooctane sulfonamide 2016/02/01 106 % 70-130
N-ethylperfluorooctane sulfonamidoe 2016/02/01 108 % 70-130
N-methylperfluorooctane sulfonamide 2016/02/01 104 % 70-130
N-methylperfluorooctanesulfonamidol 2016/02/01 120 % 70-130
Perfluorobutane Sulfonate (PFBS) 2016/02/01 NC % 70-130
Perfluorobutanoic acid 2016/02/01 NC % 70-130
Perfluorodecane Sulfonate 2016/02/01 NC % 70-130
Perfluoroheptane sulfonate 2016/02/01 NC % 70-130
Perfluoroheptanoic Acid (PFHpA) 2016/02/01 NC % 70-130
Perfluorohexane Sulfonate (PFHxS) 2016/02/01 NC % 70-130
Perfluorohexanoic Acid (PFHxA) 2016/02/01 NC % 70-130
Perfluorononanoic Acid (PFNA) 2016/02/01 NC % 70-130
Perfluorooctane Sulfonamide (PFOSA) 2016/02/01 116 % 70-130
Perfluoropentanoic Acid (PFPeA) 2016/02/01 NC % 70-130
Perfluorotetradecanoic Acid 2016/02/01 101 % 70-130
Perfluorotridecanoic Acid 2016/02/01 117 % 70-130
Perfluoroundecanoic Acid (PFUNnA) 2016/02/01 NC % 70-130
Perfluorodecanoic Acid (PFDA) 2016/02/01 95 % 70-130
Perfluorododecanoic Acid (PFDoA) 2016/02/01 100 % 70-130
Perfluoro-n-Octanoic Acid (PFOA) 2016/02/01 NC % 70-130
Perfluorooctane Sulfonate (PFOS) 2016/02/01 NC % 70-130
4364195 CM5 Spiked Blank 13C4-Perfluorooctanesulfonate 2016/02/01 98 % 70-130
13C4-Perfluorooctanoic acid 2016/02/01 96 % 70-130
13C8-Perfluorooctanesulfonamide 2016/02/01 98 % 60-120
6:2 Fluorotelomer sulfonate 2016/02/01 98 % 70-130
8:2 Fluorotelomer sulfonate 2016/02/01 103 % 70-130
N-ethylperfluorooctane sulfonamide 2016/02/01 105 % 70-130
N-ethylperfluorooctane sulfonamidoe 2016/02/01 102 % 70-130
N-methylperfluorooctane sulfonamide 2016/02/01 95 % 70-130
N-methylperfluorooctanesulfonamidol 2016/02/01 104 % 70-130
Perfluorobutane Sulfonate (PFBS) 2016/02/01 111 % 70-130
Perfluorobutanoic acid 2016/02/01 95 % 70-130
Perfluorodecane Sulfonate 2016/02/01 101 % 70-130
Perfluoroheptane sulfonate 2016/02/01 107 % 70-130
Perfluoroheptanoic Acid (PFHpA) 2016/02/01 102 % 70-130
Perfluorohexane Sulfonate (PFHxS) 2016/02/01 95 % 70-130
Perfluorohexanoic Acid (PFHxA) 2016/02/01 106 % 70-130
Perfluorononanoic Acid (PFNA) 2016/02/01 105 % 70-130
Perfluorooctane Sulfonamide (PFOSA) 2016/02/01 100 % 70-130
Perfluoropentanoic Acid (PFPeA) 2016/02/01 100 % 70-130
Perfluorotetradecanoic Acid 2016/02/01 105 % 70-130
Perfluorotridecanoic Acid 2016/02/01 103 % 70-130
Perfluoroundecanoic Acid (PFUNnA) 2016/02/01 120 % 70-130
Perfluorodecanoic Acid (PFDA) 2016/02/01 95 % 70-130
Perfluorododecanoic Acid (PFDoA) 2016/02/01 98 % 70-130
Perfluoro-n-Octanoic Acid (PFOA) 2016/02/01 106 % 70-130
Perfluorooctane Sulfonate (PFOS) 2016/02/01 96 % 70-130
4364195 CM5 Method Blank 13C4-Perfluorooctanesulfonate 2016/02/01 98 % 70-130
13C4-Perfluorooctanoic acid 2016/02/01 92 % 70-130
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A Bureau Verllas Group Company

Maxxam Job #: B618227 Cape Cod Comission
Report Date: 2016/02/10 Client Project #: BFTA

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC Date %

Batch Init  QCType Parameter Analyzed Value Recovery UNITS QC Limits
13C8-Perfluorooctanesulfonamide 2016/02/01 86 % 60-120
6:2 Fluorotelomer sulfonate 2016/02/01 <0.21 ug/L
8:2 Fluorotelomer sulfonate 2016/02/01 <0.28 ug/L
N-ethylperfluorooctane sulfonamide 2016/02/01 <0.28 ug/L
N-ethylperfluorooctane sulfonamidoe 2016/02/01 <0.29 ug/L
N-methylperfluorooctane sulfonamide 2016/02/01 <0.15 ug/L
N-methylperfluorooctanesulfonamidol 2016/02/01 <0.30 ug/L
Perfluorobutane Sulfonate (PFBS) 2016/02/01 <0.23 ug/L
Perfluorobutanoic acid 2016/02/01 <0.20 ug/L
Perfluorodecane Sulfonate 2016/02/01 <0.22 ug/L
Perfluoroheptane sulfonate 2016/02/01 <0.27 ug/L
Perfluoroheptanoic Acid (PFHpA) 2016/02/01 <0.27 ug/L
Perfluorohexane Sulfonate (PFHxS) 2016/02/01 <0.16 ug/L
Perfluorohexanoic Acid (PFHxA) 2016/02/01 <0.17 ug/L
Perfluorononanoic Acid (PFNA) 2016/02/01 <0.19 ug/L
Perfluorooctane Sulfonamide (PFOSA) 2016/02/01 <0.23 ug/L
Perfluoropentanoic Acid (PFPeA) 2016/02/01 <0.21 ug/L
Perfluorotetradecanoic Acid 2016/02/01 <0.20 ug/L
Perfluorotridecanoic Acid 2016/02/01 <0.30 ug/L
Perfluoroundecanoic Acid (PFUNnA) 2016/02/01 <0.14 ug/L
Perfluorodecanoic Acid (PFDA) 2016/02/01 <0.20 ug/L
Perfluorododecanoic Acid (PFDoA) 2016/02/01 <0.16 ug/L
Perfluoro-n-Octanoic Acid (PFOA) 2016/02/01 <0.20 ug/L
Perfluorooctane Sulfonate (PFOS) 2016/02/01 <0.14 ug/L

4364195 CM5 RPD - Sample/Sample Dup 6:2 Fluorotelomer sulfonate 2016/02/01 12 % 30
8:2 Fluorotelomer sulfonate 2016/02/01 NC % 30
N-ethylperfluorooctane sulfonamide 2016/02/01 NC % 30
N-ethylperfluorooctane sulfonamidoe 2016/02/01 NC % 30
N-methylperfluorooctane sulfonamide 2016/02/01 NC % 30
N-methylperfluorooctanesulfonamidol 2016/02/01 NC % 30
Perfluorobutane Sulfonate (PFBS) 2016/02/01 NC % 30
Perfluorobutanoic acid 2016/02/01 NC % 30
Perfluorodecane Sulfonate 2016/02/01 NC % 30
Perfluoroheptane sulfonate 2016/02/01 NC % 30
Perfluoroheptanoic Acid (PFHpA) 2016/02/01 NC % 30
Perfluorohexane Sulfonate (PFHxS) 2016/02/01 1.6 % 30
Perfluorohexanoic Acid (PFHxA) 2016/02/01 NC % 30
Perfluorononanoic Acid (PFNA) 2016/02/01 NC % 30
Perfluorooctane Sulfonamide (PFOSA) 2016/02/01 NC % 30
Perfluoropentanoic Acid (PFPeA) 2016/02/01 NC % 30
Perfluorotetradecanoic Acid 2016/02/01 NC % 30
Perfluorotridecanoic Acid 2016/02/01 NC % 30
Perfluoroundecanoic Acid (PFUNnA) 2016/02/01 NC % 30
Perfluorodecanoic Acid (PFDA) 2016/02/01 NC % 30
Perfluorododecanoic Acid (PFDoA) 2016/02/01 NC % 30
Perfluoro-n-Octanoic Acid (PFOA) 2016/02/01 NC % 30
Perfluorooctane Sulfonate (PFOS) 2016/02/01 3.1 % 30

4365440 CM5 Matrix Spike 13C4-Perfluorooctanesulfonate 2016/02/01 86 % 50-120
13C4-Perfluorooctanoic acid 2016/02/01 113 % 50-120
13C8-Perfluorooctanesulfonamide 2016/02/01 87 % 50-120

4365440 CM5 Matrix Spike(BSX885) 6:2 Fluorotelomer sulfonate 2016/02/01 111 % 70-130
8:2 Fluorotelomer sulfonate 2016/02/01 NC % 70-130
N-ethylperfluorooctane sulfonamide 2016/02/01 99 % 70-130
N-ethylperfluorooctane sulfonamidoe 2016/02/01 101 % 70-130
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A Bureau Verllas Group Company

Maxxam Job #: B618227 Cape Cod Comission
Report Date: 2016/02/10 Client Project #: BFTA

QUALITY ASSURANCE REPORT(CONT'D)

QA/QC Date %

Batch Init  QCType Parameter Analyzed Value Recovery UNITS QC Limits
N-methylperfluorooctane sulfonamide 2016/02/01 105 % 70-130
N-methylperfluorooctanesulfonamidol 2016/02/01 105 % 70-130
Perfluorobutane Sulfonate (PFBS) 2016/02/01 103 % 70-130
Perfluorobutanoic acid 2016/02/01 105 % 70-130
Perfluorodecane Sulfonate 2016/02/01 90 % 70-130
Perfluorodecanoic Acid (PFDA) 2016/02/01 102 % 70-130
Perfluorododecanoic Acid (PFDoA) 2016/02/01 104 % 70-130
Perfluoroheptane sulfonate 2016/02/01 95 % 70-130
Perfluorononanoic Acid (PFNA) 2016/02/01 105 % 70-130
Perfluorooctane Sulfonamide (PFOSA) 2016/02/01 112 % 70-130
Perfluorotetradecanoic Acid 2016/02/01 103 % 70-130
Perfluorotridecanoic Acid 2016/02/01 96 % 70-130
Perfluoroundecanoic Acid (PFUNnA) 2016/02/01 99 % 70-130
Perfluoroheptanoic Acid (PFHpA) 2016/02/01 98 % 70-130
Perfluorohexane Sulfonate (PFHxS) 2016/02/01 93 % 70-130
Perfluorohexanoic Acid (PFHxA) 2016/02/01 107 % 70-130
Perfluoro-n-Octanoic Acid (PFOA) 2016/02/01 106 % 70-130
Perfluorooctane Sulfonate (PFOS) 2016/02/01 NC % 70-130
Perfluoropentanoic Acid (PFPeA) 2016/02/01 104 % 70-130

4365440 CMS5 Spiked Blank 13C4-Perfluorooctanesulfonate 2016/02/01 99 % 50-120
13C4-Perfluorooctanoic acid 2016/02/01 96 % 50-120
13C8-Perfluorooctanesulfonamide 2016/02/01 79 % 50-120
6:2 Fluorotelomer sulfonate 2016/02/01 107 % 70-130
8:2 Fluorotelomer sulfonate 2016/02/01 96 % 70-130
N-ethylperfluorooctane sulfonamide 2016/02/01 114 % 70-130
N-ethylperfluorooctane sulfonamidoe 2016/02/01 114 % 70-130
N-methylperfluorooctane sulfonamide 2016/02/01 96 % 70-130
N-methylperfluorooctanesulfonamidol 2016/02/01 124 % 70-130
Perfluorobutane Sulfonate (PFBS) 2016/02/01 105 % 70-130
Perfluorobutanoic acid 2016/02/01 87 % 70-130
Perfluorodecane Sulfonate 2016/02/01 101 % 70-130
Perfluorodecanoic Acid (PFDA) 2016/02/01 110 % 70-130
Perfluorododecanoic Acid (PFDoA) 2016/02/01 112 % 70-130
Perfluoroheptane sulfonate 2016/02/01 100 % 70-130
Perfluorononanoic Acid (PFNA) 2016/02/01 98 % 70-130
Perfluorooctane Sulfonamide (PFOSA) 2016/02/01 106 % 70-130
Perfluorotetradecanoic Acid 2016/02/01 100 % 70-130
Perfluorotridecanoic Acid 2016/02/01 107 % 70-130
Perfluoroundecanoic Acid (PFUNnA) 2016/02/01 103 % 70-130
Perfluoroheptanoic Acid (PFHpA) 2016/02/01 107 % 70-130
Perfluorohexane Sulfonate (PFHxS) 2016/02/01 103 % 70-130
Perfluorohexanoic Acid (PFHxA) 2016/02/01 109 % 70-130
Perfluoro-n-Octanoic Acid (PFOA) 2016/02/01 112 % 70-130
Perfluorooctane Sulfonate (PFOS) 2016/02/01 107 % 70-130
Perfluoropentanoic Acid (PFPeA) 2016/02/01 103 % 70-130

4365440 CM5 Method Blank 13C4-Perfluorooctanesulfonate 2016/02/01 99 % 50-120
13C4-Perfluorooctanoic acid 2016/02/01 109 % 50-120
13C8-Perfluorooctanesulfonamide 2016/02/01 80 % 50-120
6:2 Fluorotelomer sulfonate 2016/02/01 <0.25 ug/kg
8:2 Fluorotelomer sulfonate 2016/02/01 <0.21 ug/kg
N-ethylperfluorooctane sulfonamide 2016/02/01 <0.39 ug/kg
N-ethylperfluorooctane sulfonamidoe 2016/02/01 <0.29 ug/kg
N-methylperfluorooctane sulfonamide 2016/02/01 <0.25 ug/kg
N-methylperfluorooctanesulfonamidol 2016/02/01 <0.2 ug/kg
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Perfluorobutane Sulfonate (PFBS) 2016/02/01 <0.25 ug/kg
Perfluorobutanoic acid 2016/02/01 <0.23 ug/kg
Perfluorodecane Sulfonate 2016/02/01 <0.2 ug/kg
Perfluorodecanoic Acid (PFDA) 2016/02/01 <0.28 ug/kg
Perfluorododecanoic Acid (PFDoA) 2016/02/01 <0.24 ug/kg
Perfluoroheptane sulfonate 2016/02/01 <0.15 ug/kg
Perfluorononanoic Acid (PFNA) 2016/02/01 <0.14 ug/kg
Perfluorooctane Sulfonamide (PFOSA) 2016/02/01 <0.17 ug/kg
Perfluorotetradecanoic Acid 2016/02/01 <0.22 ug/kg
Perfluorotridecanoic Acid 2016/02/01 <0.25 ug/kg
Perfluoroundecanoic Acid (PFUNnA) 2016/02/01 <0.26 ug/kg
Perfluoroheptanoic Acid (PFHpA) 2016/02/01 <0.18 ug/kg
Perfluorohexane Sulfonate (PFHxS) 2016/02/01 <0.19 ug/kg
Perfluorohexanoic Acid (PFHxA) 2016/02/01 <0.21 ug/kg
Perfluoro-n-Octanoic Acid (PFOA) 2016/02/01 <0.12 ug/kg
Perfluorooctane Sulfonate (PFOS) 2016/02/01 <0.16 ug/kg
Perfluoropentanoic Acid (PFPeA) 2016/02/01 <0.21 ug/kg

4365440 CM5 RPD - Sample/Sample Dup 6:2 Fluorotelomer sulfonate 2016/02/01 11 % 30
8:2 Fluorotelomer sulfonate 2016/02/01 7.0 % 30
N-ethylperfluorooctane sulfonamide 2016/02/01 NC % 30
N-ethylperfluorooctane sulfonamidoe 2016/02/01 NC % 30
N-methylperfluorooctane sulfonamide 2016/02/01 NC % 30
N-methylperfluorooctanesulfonamidol 2016/02/01 NC % 30
Perfluorobutane Sulfonate (PFBS) 2016/02/01 NC % 30
Perfluorobutanoic acid 2016/02/01 NC % 30
Perfluorodecane Sulfonate 2016/02/01 NC % 30
Perfluorodecanoic Acid (PFDA) 2016/02/01 NC % 30
Perfluorododecanoic Acid (PFDoA) 2016/02/01 NC % 30
Perfluoroheptane sulfonate 2016/02/01 NC % 30
Perfluorononanoic Acid (PFNA) 2016/02/01 NC % 30
Perfluorooctane Sulfonamide (PFOSA) 2016/02/01 NC % 25
Perfluorotetradecanoic Acid 2016/02/01 NC % 30
Perfluorotridecanoic Acid 2016/02/01 NC % 30
Perfluoroundecanoic Acid (PFUNnA) 2016/02/01 45 % 30
Perfluoroheptanoic Acid (PFHpA) 2016/02/01 NC % 30
Perfluorohexane Sulfonate (PFHxS) 2016/02/01 NC % 30
Perfluorohexanoic Acid (PFHxA) 2016/02/01 NC % 30
Perfluoro-n-Octanoic Acid (PFOA) 2016/02/01 NC % 30
Perfluorooctane Sulfonate (PFOS) 2016/02/01 NC (1) % 30
Perfluoropentanoic Acid (PFPeA) 2016/02/01 NC % 30

4368596 CM5 Matrix Spike 13C4-Perfluorooctanesulfonate 2016/02/04 92 % 70-130
13C4-Perfluorooctanoic acid 2016/02/04 88 % 70-130
13C8-Perfluorooctanesulfonamide 2016/02/04 82 % 60-120
6:2 Fluorotelomer sulfonate 2016/02/04 98 % 70-130
8:2 Fluorotelomer sulfonate 2016/02/04 91 % 70-130
N-ethylperfluorooctane sulfonamide 2016/02/04 97 % 70-130
N-ethylperfluorooctane sulfonamidoe 2016/02/04 111 % 70-130
N-methylperfluorooctane sulfonamide 2016/02/04 118 % 70-130
N-methylperfluorooctanesulfonamidol 2016/02/04 97 % 70-130
Perfluorobutane Sulfonate (PFBS) 2016/02/04 105 % 70-130
Perfluorobutanoic acid 2016/02/04 102 % 70-130
Perfluorodecane Sulfonate 2016/02/04 111 % 70-130
Perfluoroheptane sulfonate 2016/02/04 100 % 70-130
Perfluoroheptanoic Acid (PFHpA) 2016/02/04 113 % 70-130
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Perfluorohexane Sulfonate (PFHxS) 2016/02/04 101 % 70-130
Perfluorohexanoic Acid (PFHxA) 2016/02/04 109 % 70-130
Perfluorononanoic Acid (PFNA) 2016/02/04 112 % 70-130
Perfluorooctane Sulfonamide (PFOSA) 2016/02/04 113 % 70-130
Perfluoropentanoic Acid (PFPeA) 2016/02/04 107 % 70-130
Perfluorotetradecanoic Acid 2016/02/04 110 % 70-130
Perfluorotridecanoic Acid 2016/02/04 114 % 70-130
Perfluoroundecanoic Acid (PFUNnA) 2016/02/04 108 % 70-130
Perfluorodecanoic Acid (PFDA) 2016/02/04 105 % 70-130
Perfluorododecanoic Acid (PFDoA) 2016/02/04 101 % 70-130
Perfluoro-n-Octanoic Acid (PFOA) 2016/02/04 117 % 70-130
Perfluorooctane Sulfonate (PFOS) 2016/02/04 108 % 70-130

4368596 CM5 Spiked Blank 13C4-Perfluorooctanesulfonate 2016/02/04 81 % 70-130
13C4-Perfluorooctanoic acid 2016/02/04 84 % 70-130
13C8-Perfluorooctanesulfonamide 2016/02/04 74 % 60-120
6:2 Fluorotelomer sulfonate 2016/02/04 115 % 70-130
8:2 Fluorotelomer sulfonate 2016/02/04 115 % 70-130
N-ethylperfluorooctane sulfonamide 2016/02/04 110 % 70-130
N-ethylperfluorooctane sulfonamidoe 2016/02/04 101 % 70-130
N-methylperfluorooctane sulfonamide 2016/02/04 117 % 70-130
N-methylperfluorooctanesulfonamidol 2016/02/04 93 % 70-130
Perfluorobutane Sulfonate (PFBS) 2016/02/04 107 % 70-130
Perfluorobutanoic acid 2016/02/04 123 % 70-130
Perfluorodecane Sulfonate 2016/02/04 105 % 70-130
Perfluoroheptane sulfonate 2016/02/04 103 % 70-130
Perfluoroheptanoic Acid (PFHpA) 2016/02/04 111 % 70-130
Perfluorohexane Sulfonate (PFHxS) 2016/02/04 102 % 70-130
Perfluorohexanoic Acid (PFHxA) 2016/02/04 106 % 70-130
Perfluorononanoic Acid (PFNA) 2016/02/04 108 % 70-130
Perfluorooctane Sulfonamide (PFOSA) 2016/02/04 123 % 70-130
Perfluoropentanoic Acid (PFPeA) 2016/02/04 103 % 70-130
Perfluorotetradecanoic Acid 2016/02/04 117 % 70-130
Perfluorotridecanoic Acid 2016/02/04 114 % 70-130
Perfluoroundecanoic Acid (PFUNnA) 2016/02/04 109 % 70-130
Perfluorodecanoic Acid (PFDA) 2016/02/04 108 % 70-130
Perfluorododecanoic Acid (PFDoA) 2016/02/04 109 % 70-130
Perfluoro-n-Octanoic Acid (PFOA) 2016/02/04 109 % 70-130
Perfluorooctane Sulfonate (PFOS) 2016/02/04 118 % 70-130

4368596 CM5 Method Blank 13C4-Perfluorooctanesulfonate 2016/02/04 88 % 70-130
13C4-Perfluorooctanoic acid 2016/02/04 88 % 70-130
13C8-Perfluorooctanesulfonamide 2016/02/04 78 % 60-120
6:2 Fluorotelomer sulfonate 2016/02/04 <0.0065 ug/L
8:2 Fluorotelomer sulfonate 2016/02/04 <0.0055 ug/L
N-ethylperfluorooctane sulfonamide 2016/02/04 <0.0053 ug/L
N-ethylperfluorooctane sulfonamidoe 2016/02/04 <0.0049 ug/L
N-methylperfluorooctane sulfonamide 2016/02/04 <0.0040 ug/L
N-methylperfluorooctanesulfonamidol 2016/02/04 <0.0061 ug/L
Perfluorobutane Sulfonate (PFBS) 2016/02/04 <0.0019 ug/L
Perfluorobutanoic acid 2016/02/04 <0.0066 ug/L
Perfluorodecane Sulfonate 2016/02/04 <0.0043 ug/L
Perfluoroheptane sulfonate 2016/02/04 <0.0036 ug/L
Perfluoroheptanoic Acid (PFHpA) 2016/02/04 <0.0047 ug/L
Perfluorohexane Sulfonate (PFHxS) 2016/02/04 <0.0040 ug/L
Perfluorohexanoic Acid (PFHxA) 2016/02/04 <0.0046 ug/L
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Perfluorononanoic Acid (PFNA) 2016/02/04 <0.0046 ug/L
Perfluorooctane Sulfonamide (PFOSA) 2016/02/04 <0.0058 ug/L
Perfluoropentanoic Acid (PFPeA) 2016/02/04 <0.0036 ug/L
Perfluorotetradecanoic Acid 2016/02/04 <0.0052 ug/L
Perfluorotridecanoic Acid 2016/02/04 <0.0032 ug/L
Perfluoroundecanoic Acid (PFUNnA) 2016/02/04 <0.0037 ug/L
Perfluorodecanoic Acid (PFDA) 2016/02/04 <0.0066 ug/L
Perfluorododecanoic Acid (PFDoA) 2016/02/04 <0.0057 ug/L
Perfluoro-n-Octanoic Acid (PFOA) 2016/02/04 <0.0053 ug/L
Perfluorooctane Sulfonate (PFOS) 2016/02/04 <0.0033 ug/L

4368596 CM5 RPD - Sample/Sample Dup Perfluorobutane Sulfonate (PFBS) 2016/02/04 NC % 30
Perfluorobutanoic acid 2016/02/04 NC % 30
Perfluorodecane Sulfonate 2016/02/04 NC % 30
Perfluoroheptane sulfonate 2016/02/04 NC % 30
Perfluoroheptanoic Acid (PFHpA) 2016/02/04 NC % 30
Perfluorohexane Sulfonate (PFHxS) 2016/02/04 NC % 30
Perfluorohexanoic Acid (PFHxA) 2016/02/04 NC % 30
Perfluorononanoic Acid (PFNA) 2016/02/04 NC % 30
Perfluorooctane Sulfonamide (PFOSA) 2016/02/04 NC % 30
Perfluoropentanoic Acid (PFPeA) 2016/02/04 NC % 30
Perfluorotetradecanoic Acid 2016/02/04 NC % 30
Perfluorotridecanoic Acid 2016/02/04 NC % 30
Perfluoroundecanoic Acid (PFUNnA) 2016/02/04 NC % 30
Perfluorodecanoic Acid (PFDA) 2016/02/04 NC % 30
Perfluorododecanoic Acid (PFDoA) 2016/02/04 NC % 30
Perfluoro-n-Octanoic Acid (PFOA) 2016/02/04 NC % 30
Perfluorooctane Sulfonate (PFOS) 2016/02/04 NC % 30

4372577 SB1 RPD - Sample/Sample Dup Moisture 2016/02/05 12 % 20

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method
accuracy.

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
Surrogate: A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the
spiked amount was too small to permit a reliable recovery calculation (matrix spike concentration was less than 2x that of the native sample
concentration).

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD
calculation (one or both samples < 5x RDL).

(1) Due to high concentration of the target analyte, sample required dilution. Detection limit was adjusted accordingly.
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Ms. Rose H. Forbes, P.E.
Remediation Program Manager
AFCEC/JBCC

322 East Inner Road

Otis ANG Base, MA 02542-5028

SUBJECT: AFCEC 4P08 FA8903-08-D-8769; Task Order 0365
MMR SPEIM/LTM, Evaluation and Optimization Program
CDRL #A005
Uniform Federal Policy-Quality Assurance Project Plan for PFC Sampling
at the Ashumet Valley Groundwater Plume

Dear Ms. Forbes:

As directed by the Air Force Civil Engineer Center, CH2M HILL is providing copies of the
Uniform Federal Policy-Quality Assurance Project Plan for PFC Sampling at the Ashumet
Valley Groundwater Plume dated June 2014. Enclosed are two bound, one unbound, and
three compact disks.

If you have any questions or comments, please contact me at (508) 968-4670,
extension 5620.

Sincerely,

CH2M HILL
NI T el a A

Nigel Tindall, P.G.
Project Manager

Enclosures: (1 unbound, 2 bound, 4 CDs)
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Rose Forbes, AFCEC (1)
Admin Record (1 CD)
Document Control, CH2M HILL
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Abbreviations and Acronyms

AED automated external defibrillator

AFCEC Air Force Civil Engineer Center

AFFF aqueous film-forming foam

ANG Air National Guard

AV Ashumet Valley

A2LA American Association of Laboratory Accreditation
BRAC Base Realignment and Closure Commission

Ccv continuing calibration verification

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CcocC chemical of concern

COR Contracting Officer’s Representative

]| deionized

DL detection limit

DoD Department of Defense

DQO data quality objective

DSR data summary report

EDD electronic data deliverable

ELAP Environmental Laboratory Accreditation Program
EPA U.S. Environmental Protection Agency

ERA Environmental Resource Associates

ERPIMS Environmental Resources Program Information Management System
ETD extraction, treatment, and discharge

ETI extraction, treatment, and infiltration

FD field duplicate

ft foot/feet

FTA Fire Training Area

FTL Field Team Leader

HAZWOPER hazardous waste operations and emergency response
HDPE high-density polyethylene

HGL Hydrogeologic Inc.

ICAL initial calibration

IS internal standard

JBCC Joint Base Cape Cod

LCS laboratory control sample

LOD limit of detection
1]



LOQ limit of quantitation

LSOP laboratory standard operating procedure
LUC land use control

MA Massachusetts

MassDEP Massachusetts Department of Environmental Protection
MCL Maximum Contaminant Level

MPC measurement performance criteria

MS matrix spike

MSD matrix spike duplicate

NA not available

N/A not applicable

NIST National Institute Standards and Technology
PARCCS precision, accuracy, representativeness, comparability, completeness, and sensitivity
PCE tetrachloroethene

PDF portable document format

PE performance evaluation

PFBS Perfluorobutanesulfonic acid

PFC perfluorinated compound

PFHPA Perfluoroheptanoic acid

PFHXS Perfluorohexanesulfonic acid

PFNA Perfluorononanoic acid

PFOA Perfluorooctanoic acid

PFOS Perfluorooctanesulfonic acid

PID Photoionization Detector

PM project manager

QA quality assurance

QC quality control

QSM Quality Systems Manual

%R percent recovery

RF response factor

RL reporting limit

RPD relative percent difference

RPM Remediation Program Manager

RSD relative standard deviation

RT retention time

SDG sample delivery group

SOP standard operating procedure



STP

TA

TCE

uCL
UFP-QAPP
vocC

Ysl

Ho/L
°C

Sewage Treatment Plant

TestAmerica

trichloroethene

upper confidence limit

Uniform Federal Policy-Quality Assurance Project Plan
volatile organic compound

Yellow Springs Instrument

micrograms per liter

degrees Celsius



Executive Summary

This Uniform Federal Policy-Quality Assurance Project Plan (UFP-QAPP) presents the data quality
objectives (DQOs), analytical program, and methodology for perfluorinated compound (PFC)
sampling activities at the Ashumet Valley (AV) groundwater plume, located at the Joint Base Cape
Cod (JBCC) in Massachusetts (MA). This UFP-QAPP was prepared under Contract No. 4P FA8903-
08-D-8769 Task Order 0365 for the Air Force Civil Engineer Center (AFCEC) by CH2M Hill.

Project Background

The JBCC is located on western Cape Cod in Barnstable County, MA, approximately 60 miles south of
Boston. The JBCC property includes land in the towns of Bourne, Falmouth, Mashpee, and Sandwich,
Massachusetts. The AV groundwater plume is now detached from its on-base source areas and is
located entirely off-base in the Town of Falmouth and extends approximately one to four miles south
of the JBCC (Figure 1).

The AV groundwater plume is a large dilute dissolved-phase groundwater plume. The plume is
defined as the extent of groundwater containing the AV contaminants of concern (COCs)
tetrachloroethene (PCE) and trichloroethene (TCE) at concentrations exceeding the federal Maximum
Contaminant Level (MCL) of 5 micrograms per liter (ug/L) for each compound. In addition, thallium
and manganese are COCs at AV, however, detections of these compounds above their respective clean
up levels have been historically limited to an area immediately downgradient of the former source
areas and to the west of Ashumet Pond and are not used to define the extent of the AV plume.
Thallium concentrations have decreased to less than the cleanup level (MCL) and therefore thallium is
no longer monitored for; manganese is still detected at concentrations above the U.S. Environmental
Protection Agency (EPA) Health Advisory of 300 pg/L and monitoring for manganese continues.

One of the sources of the AV PCE and TCE plume has been identified as the former Fire Training
Area-1 (FTA-1). Firefighter-training exercises were held from 1958 to 1985 at FTA-1, during which
time flammable waste liquids were burned and extinguished. One of the commercial sources for PFCs
is aqueous film-forming foam (AFFF), a firefighting foam the Air Force began using at FTAs in 1970.
As a result, the FTAs have been the focus for sampling efforts nationwide by the Air Force to identify
the emerging contaminants, PFCs. The FTA-1 at AV was active during the time AFFF containing
PFCs were used, and therefore the site was identified for further investigation.

Project Objectives and Approach

The objective of this PFC sampling effort is to determine the presence/absence of PFCs originating
from the AV source area (FTA-1). If PFCs are detected at the AV monitoring wells or treatment plant,
four private wells will be sampled for PFCs to start assessing the potential exposure pathways and
possible risk to human health.



The recommendation to perform PFC sampling at the AV Plume was presented in the Final 4th Five-
Year Review, 2007-2012 MMR Superfund Site OTIS Air National Guard Base, MA (AFCEC 2013a).
Subsequent to the Five Year Review, the EPA requested expedited sampling for PFCs at AV during
the 21 November 2013 Technical Update Meeting, and re-iterated that request in a follow-up letter
submitted on 16 December 2013 (Appendix A). The EPA also provided a suggested list of AV
monitoring wells to sample for PFCs in a 07 January 2014 e-mail communication (Appendix A).

A PFC Sampling Plan presentation was provided to the regulatory agencies at the 14 May 2014
Technical Update Meeting at the JBCC. The sampling plan presentation provided the sampling
approach and proposed sample locations; details are provided in Worksheet 9. At the 14 May 2014
Technical Update Meeting it was agreed that monitoring well USFW502117 selected by the EPA
(Appendix A) would be replaced with USFW375081 based on further review of the most recent plume
monitoring data (Figure 1). The PFC Sampling Plan Project Note was submitted to the regulatory
agencies for review and approval on 11 June 2014. The proposed groundwater sampling will be
conducted in accordance with this UFP-QAPP, and the site specific health and safety plan (AFCEC
2014).

Based on many years of characterization and monitoring at AV, the groundwater flow field from the
FTA-1 source area is well understood. If PFCs were used at FTA-1, it is expected that they would
migrate in groundwater on a similar flow path as the AV PCE and TCE plume. Therefore, the existing
monitoring wells that monitor the AV plume are well situated to detect the presence/absence of PFCs
originating from the FTA-1 source area.



Worksheet #1 and #2—T itle and Approval Page

Project Name and
Site Location:

Contract Number:
Document Title:

Lead Organization:

Lead Regulatory
Organization:

Contractor’s Contact
Information:

Identify Regulatory
Program:

List organizational
partners (stakeholders)
and connection with
lead organization:

List dates and titles of
work plan documents
written for previous
site work, if
applicable:

Preparation Date:

Ashumet Valley (AV) Plume, Joint Base Cape Cod (JBCC), MA.

4P08 FA8903-08-D-8769-0365

Uniform Federal Policy-Quality Assurance Project Plan (UFP-QAPP)
for PFC Sampling at the Ashumet Valley Groundwater Plume

Air Force Civil Engineer Center (AFCEC)

322 East Inner Road

Otis Air National Guard Base (ANG), MA 02542-5028
E-mail: Rose.Forbes@us.af.mil

U.S. Environmental Protection Agency (EPA), Federal Facilities Superfund Section
5 Post Office Square, Suite 100

Mail Code HBT 0SRR7-3

Boston, MA 02109-3912

E-mail: Jennings.Lynne@epa.gov

CH2M Hill

1748 West Truck Road

Otis ANG Base, 02542

E-mail: Nigel.Tindall@CH2M.com

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)

AFCEC Headquarters
2261 Hughes Avenue
JBSA Lackland, TX 78236-9853, Lead Agency

EPA Region 1, Regulatory Agency

Massachusetts Department of Environmental Protection
Southeast Region, 20 Riverside Drive
Lakeville, MA 02347, Regulatory Agency

Analytical data have been collected by the Air Force at AV since the mid-1990s, and as
early as 1979 by the U.S. Geological Survey. However, this is the first PFC sampling
program at AV. A discussion of this prior site work is included in the Ashumet Valley
Groundwater Plume Conceptual Site Model (AFCEC 2013C).

May/June 2014

Nigel Tindall, CH2M Hill Project Manager (PM)

Date

Rose Forbes, AFCEC Remediation Program Manager (RPM)/

Date

Contracting Officer’s Representative (COR)




Worksheet #3 and #5—Project Organization and
UFP-QAPP Distribution

Guy Long
Air Force Subject
Matter Expert

Jason Dalrymple
PFC Task Manager

John Tunks
Senior Technical
Consultant

Rose Forbes Lynne Jennings Bob Lim
AFCEC RPM/COR EPA Region | EPA Region |

Len Pinaud Elliott Jacobs
MassDEP MassDEP

Nigel Tindall
Project Manager

Bill Diguiseppi

Subject Matter
Expert

Mark Hilyard
QA/QC Manager

Doug Scott Jane Messner/Brad
Project Chemist Johnson
Field Team Lead

LEGEND

AFCEC Stakeholders

Regulatory Stakeholders

CH2M HILL Team Members

CH2M HILL Subcontractors

il



Uniform Federal Policy-Quality Assurance Project Plan (UFP-QAPP) Distribution
Uniform Federal Policy-Quality Assurance Project Plan for PFC Sampling at the Ashumet Valley Groundwater Plume

Contract No. 4P FA8903-08-D-8769, Task Order No. 0365

Recipient Organization Electronic copies (PDF) Hard copies
Rose Forbes AFCEC X X
Lynne Jennings EPA X
Bob Lim EPA X
Len Pinaud MassDEP X
Elliott Jacobs MassDEP X
Nigel Tindall CH2M Hill X X
Jason Dalrymple CH2M Hill X X
Mark Hilyard CH2M Hill X X
Administrative AFCEC-JBCC X X

Record




Worksheet #4, #7, and #8—Personnel Qualifications and Signoff Sheet

Organization: AFCEC/CH2M Hill/Hydrogeologic Inc. (HGL)

Name

Project Title/Role

Education/Experience

Specialized Training/Certifications

Signature*

Rose Forbes

AFCEC RPM/COR

M.S., P.E., GS-13, 24 years
of experience

Licensed professional engineer, MI, Hazardous
Waste Operations and Emergency Response
(HAZWOPER) 40-hour Training; 8-Hour
Refresher

Nigel Tindall

CH2M Hill PM

M.S., P.G,, 21 years of
experience

Licensed professional geologist, New
Hampshire; HAZWOPER 40-hour training;
8-hour refresher; cardiopulmonary
resuscitation and first aid/automated external
defibrillator (AED)

Jason Dalrymple

CH2M Hill PFC Task
Manager

B.S., 16 years of experience

HAZWOPER 40-hour Training; 8-Hour
Refresher; cardiopulmonary resuscitation and
first aid/AED

Mark Hilyard

CH2M Hill Quality
Assurance (QA)/Quality
Control (QC) Manager

M.S., 17 years of experience

HAZWOPER 40-hour Training; 8-Hour
Refresher; cardiopulmonary resuscitation and
first aid/AED

Jane Messner

CH2M Hill Field Team

M.S., 7 years of experience

HAZWOPER 40-hour Training; 8-Hour

Leader (FTL) Refresher; cardiopulmonary resuscitation and
first aid/AED; Site Safety Coordinator
Training
Brad Johnson CH2M Hill FTL B.S., P.E., 25 years of Licensed professional engineer,

experience

Massachusetts, HAZWOPER 40-hour
Training; 8-Hour Refresher;
cardiopulmonary resuscitation and first
aid/AED; Site Safety Coordinator
Training; OSHA 10-Hour General
Industry Safety training

Brett Dubner

HGL Field Manager

B.S., 15 years of experience

HAZWOPER 40-hour Training; 8-Hour
Refresher; cardiopulmonary resuscitation
and first aid/AED, Site Safety Coordinator
Training, 10-hour Construction Supervisor
Training, 30-hour Occupational Safety and
Health Administration Construction
Training




Signature*

Name Project Title/Role Education/Experience Specialized Training/Certifications
Doug Scott CH2M Hill Project A.S., 29 years of experience No specialized training
Chemist
Carl Woods Health and Safety Manager | M.S., 17 years of experience HAZWOPER 40-hour Training; 8-Hour

Refresher; cardiopulmonary resuscitation and
first aid/AED; Graduate Safety Professional;
Certified Utility Safety Administrator

*Signatures indicate personnel have read and agree to implement this UFP-QAPP as written.




Worksheet #6—Communication Pathways
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Organization

Name
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Communication
with AFCEC (lead

agency)

AFCEC RPM/COR

Rose Forbes

(508) 968-4670
ext 5613

Primary point of contact for AFCEC; can
delegate communication to other points of
contact; communication conduit with AFCEC
Headquarters, EPA, MassDEP, and other
stakeholders; provides direction to CH2M Hill.
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Lynne Jennings
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recommendations to AFCEC RPM.
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e  Supervising all QA/QC aspects of the
project to ensure field and analytical
compliance with UFP-QAPP

e  Managing the QA/QC program including
Performance Evaluation (PE) program

e  Ensuring all technical deliverables undergo
review

Progress of field
program

CH2M Hill Field Team
Leader (FTL)

Jane Messner

Brad Johnson
(alternate)

(508) 968-4670
ext 2220

(508) 968-4754
ext 15

Conveys progress of field activities, including
deviations from the UFP-QAPP; communication
with CH2M Hill PM and project team; directs
HGLs field manager; oversees onsite safety
activities.

Secondary contact
for field program
progress

HGL Field Manager

Brett Dubner

(508) 968-4670
ext 2234

Manages field sampling; conveys progress of
field activities; verifies that the UFP-QAPP
analytical requirements are met by the laboratory
and field staff; communication with CH2M Hill
PM, project staff and FTL; directs HGL’s field
support staff; communicates with local officials
and property owners (with AFCEC RPM
approval).




Communication Contact Procedure
Drivers Organization Name Information (Timing, Pathways, etc.)

Field and CH2M Hill Project Doug Scott (970) 731-0636 | Verifies that the UFP-QAPP analytical

analytical Chemist requirements are met by the laboratory and field

corrective actions; staff. Also, provides direction regarding

release of requirements for corrective actions for field and

analytical data analytical issues; evaluates and releases validated
analytical results to the CH2M Hill PM and
project team; supports PE program.

Health and safety | CH2M Hill Health and Carl Woods (513) 889-5771 | Supports the CH2M Hill project team by

issues Safety Manager developing site safety and health requirements;
approves activity hazard analyses; conducts field
audit(s).

Primary point of | Test America PM Michelle (303) 736-0110 | Primary point of contact for Test America

contact for Test Johnston Denver Laboratory. Receives direction from

America Denver
Laboratories

CH2M Hill Project Chemist. Responsible for
ensuring the UFP-QAPP requirements are met
by the laboratory.




Worksheet #9—Project Scoping Session Participants
Sheet

The recommendation to perform PFC sampling at the AV Plume was presented in the Final 4th Five-
Year Review, 2007-2012 MMR Superfund Site OTIS Air National Guard Base, MA (AFCEC 2013a).
Subsequent to the Five Year Review, the EPA requested expedited sampling for PFCs at JBCC during
the 21 November 2013 Technical Update Meeting, and re-iterated that request in a follow-up letter
submitted on 16 December 2013 (Appendix A). The EPA also provided a suggested list of AV
monitoring wells to sample for PFCs in a 07 January 2014 e-mail communication (Appendix A).

CH2M Hill developed a “PFC Sampling Plan” presentation that was provided to the regulatory
agencies at the 14 May 2014 Technical Update Meeting at the JBCC. The presentation included the
suggested list of monitoring wells to sample for PFCs and a figure depicting their location (Table 9-1,
Figure 1). The list includes the six AV monitoring wells that EPA requested in their 07 January 2014
e-mail communication (Appendix A), plus two additional AV monitoring wells selected by AFCEC,
and the AV treatment plant influent and effluent sample ports. At the 14 May 2014 Technical Update
Meeting it was agreed that monitoring well USFW502117 selected by the EPA (Appendix A) would
be replaced with USFW375081 based on further review of the most recent plume monitoring data
(Figure 1). The suggested sampling list also included four land use control (LUC) private wells to be
sampled at a later date if the presence of PFCs is confirmed through the sampling of the AV
monitoring wells or treatment plant sample locations. The rationale for each sample location is
provided in Worksheet 17 and is summarized in the sampling plan presentation.

The PFC Sampling Plan Project Note will be submitted to the regulatory agencies for review and
approval at a later date with this UFP-QAPP attached. The PFC Sampling Plan presentation and
project note will include a summary of the data quality objectives (DQOs) (Worksheet 11), the
reporting limits and detections limits provided by the laboratory (Worksheet 15), the planned reporting
of the results, and the schedule. Consistent with the Interim Air Force Guidance on Sampling and
Response Actions for PFCs at Active and BRAC Installations (U.S. Air Force 2012), the following six
PFC compounds will be analyzed for:

a) Perfluorooctanesulfonic acid (PFOS),
b) Perfluorooctanoic acid (PFOA),

c) Perfluorohexanesulfonic acid (PFHXS),
d) Perfluoroheptanoic acid (PFHPA),

e) Perfluorononanoic acid (PFNA) and

f) Perfluorobutanesulfonic acid (PFBS).

The PFOS and PFOA results will be compared to the EPA provisional health advisory for drinking
water of 0.2 microgram per liter (ug/L) for PFOS and 0.4 pg/L for PFOA. Since no standards or
advisories exist for the other four PFC compounds, concentrations will be reported to determine the
presence or absence of those compounds. The PFC Sampling Plan Project Note will be reviewed and
signed by the regulatory agencies before sampling activities begin.
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Table 9-1
Proposed PFC Sample Locations at Ashumet Valley
UFP-QAPP for PFC Sampling at the Ashumet Valley Groundwater Plume

MI_OoncI:'siggg Location/Rationale
30MWO0417C* Within FTA-1 source area
30MWO0585A* Within upgradient AV lobe
95MW1171A* Adjacent to shutdown AV extraction well 95EW0701
95MW1235A Leading edge well to assess if PFCs advanced farther than VOC plume
95MW1237A* Adjacent to leading edge non-operational extraction well 95EW0704
USFW497108 Leading edge well to assess if PFCs advanced farther than VOC plume
USFW375081 Within downgradient AV lobe near Backus River (substitute for EPA requested location USFW502117)
USSD344051* Immediately downgradient of FTA-1 source area
95PLT01001 AV Treatment Plant Influent from 95EW0703
95PLT01004 AV Treatment Plant Effluent
RS0409CURR* | LUC private well sample if PFCs are detected within plume or treatment plant samples
RS0248ASHU* | LUC private well sample if PFCs are detected within plume or treatment plant samples
RS0247HAYW=* | LUC private well sample if PFCs are detected within plume or treatment plant samples
951G0003* LUC private well sample if PFCs are detected within plume or treatment plant samples
Notes:

* = EPA requested six specific monitoring wells to be sampled, and any private wells near Ashumet Valley (Appendix A).

Sampling locations are shown on Figure 1.

Key:

AV = Ashumet Valley

EPA = U.S. Environmental Protection Agency
FTA-1 = Fire Training Area-1

LUC = land use control

PFC = perfluorinated compound

VOC = volatile organic compound
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Worksheet #10—Conceptual Site Model

Site History
Ashumet Valley Plume

The AV groundwater plume is a large dilute dissolved-phase groundwater plume. The plume is
defined as the extent of groundwater containing the AV contaminants of concern (COCs) PCE
and TCE at concentrations exceeding the federal Maximum Contaminant Level (MCL) of 5 pg/L
for each compound. In addition, thallium and manganese are COCs at AV, however, detections
of these compounds above their respective clean up levels have been limited to an area
immediately downgradient of the former source areas and to the west of Ashumet Pond and are
not used to define the extent of the AV plume. Thallium concentrations have decreased to less
than the cleanup level (MCL) and therefore thallium is no longer monitored for; manganese is
still detected at concentrations above the EPA Health Advisory of 300 pg/L and monitoring for
manganese continues.

Based on groundwater monitoring data collected in 2013, the AV plume consists of three
disconnected zones of contamination. The northernmost zone is approximately 3,500 feet (ft)
long and 700 ft wide; the central zone is approximately 3,400 ft long and 1,100 ft wide; and the
southern zone is approximately 7,300 ft long and 2,250 ft wide. The plume ranges up to 75 ft
thick in the aquifer. The footprint of the AV plume occupies approximately 487 acres (Figure 1).

The AV remedial system consists of: (1) an extraction, treatment, and infiltration (ETI) remedial
system; and (2) a leading edge extraction, treatment, and discharge (ETD) remedial system
(Figure 1). The ETI system currently has one operational extraction well that is remediating the
PCE and TCE groundwater plume. The ETD system is currently shutdown on an interim basis
because PCE/TCE MCL exceedances are not present in the immediate capture zone of the
extraction well.

Land above the AV plume is used for residential, limited commercial/industrial, agricultural, and
recreational purposes including golf courses, and a wildlife area managed by the Massachusetts
Division of Fisheries and Wildlife. Agricultural use of land in the area of the plume is primarily
in the south with the cultivation and harvesting of cranberries from the Backus River bogs. The
land above the AV plume can be characterized as a broad, flat, gently southward sloping glacial
outwash plain. Further details regarding the AV Plume can be found in the Ashumet Valley
Groundwater Plume Conceptual Site Model (AFCEC 2013c).

The sources of the AV PCE and TCE plume have been identified as the former FTA-1 and the
former JBCC Sewage Treatment Plant (STP). Firefighter-training exercises were held from
1958 to 1985 at FTA-1, during which time flammable waste liquids were burned and
extinguished. The former STP, which operated from 1936 to 1995, released treated wastewater
to a series of sand infiltration beds. De-watered sewage sludge was also disposed of in a nearby
wooded area.
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PFC Sampling Rationale

One of the commercial sources for PFCs is aqueous film-forming foam (AFFF), a firefighting
foam the Air Force began using at FTAs in 1970. As a result, the FTAs have been the focus for
sampling efforts nationwide by the Air Force to identify the emerging contaminants, PFCs. The
FTA-1 at AV was active during the time AFFF’s containing PFCs were used, and therefore, the
site was identified for further investigation. The most commonly encountered PFC compounds
are PFOA and PFOS. The EPA established a provisional health advisory for drinking water of
0.2 ng/L for PFOS and 0.4 ng/L for PFOA.

Based on many years of characterization and monitoring at AV, the groundwater flow field from
the source area (i.e., FTA-1 and the STP) is well understood. If PFCs were used at FTA-1, it is
expected that they would migrate in groundwater on a similar flow path as the AV VOC plume.
Therefore, the existing monitoring wells that monitor the AV plume are well situated to detect
the presence/absence of PFCs originating from the FTA-1 source area. The treatment plant
influent is being sampled to determine if extraction well 95EWO0703 (the one remaining
operating extraction well) is capturing PFC-contaminated groundwater (if present), and the
treatment plant effluent is being sampled to determine if PFCs (if present) are being treated by
granular activated carbon. If PFCs are detected in the monitoring wells or treatment plant
samples, four private wells will be sampled for PFCs to start assessing the potential exposure
pathways and possible risk to human health. Work Sheet #11 provides the DQOs for the PFC
investigation. Worksheet # 17 defines more specific detail and rational for sample collection at
each planned location.
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Worksheet #11—Data Quality Objectives

Data Quality Objectives

DQOs define the type, quantity, and quality of data that are needed to answer project-specific
questions and support project-specific decisions. The DQOs were developed during the work
planning process, which will include input from the project stakeholders, as discussed in
Worksheet #9.

Who will use the data?

AFCEC, EPA, MassDEP, and CH2M Hill will use the data to support the project-specific
decisions to be made, as outlined in the Worksheet #11 tables (below) and to support updates to
the project conceptual site model, as presented in Worksheet #10.

What will the data be used for?

The data will be used to determine the presence/absence of PFCs originating from the AV source
area (FTA-1 and the STP). If PFCs are detected during the initial sampling round at the AV
monitoring wells or treatment plant, four private wells will be sampled for PFCs to start
assessing the potential exposure pathways and possible risk to human health. The PFC data will
be used to update the conceptual site model to the extent possible given the scope of sampling
planned.

What types of data are needed?

The sampling design and rationale is presented in Worksheet #17 (Sampling Design and
Rationale). A complete listing of the sample analytes (six PFC compounds in accordance with
the Interim Air Force Guidance On Sampling and Response Actions for Perfluorinated Compounds
at Active and BRAC Installations) are provided in Worksheet #15 (Reference Limits and
Evaluation).

How “good” should the data be in order to support the
environmental decision?

Analytical methods are planned to be definitive quality data. Definitive data are defined as data
that are suitable for final decision making. The comparison of detected concentrations against
screening levels (provided in Table 15-1) will be used to support the project-specific decisions.
Data are generated using rigorous analytical methods, in this case, approved, Environmental
Laboratory Accreditation Program (ELAP) certified laboratory standard operating procedures
(SOPs). Definitive data are not restricted in their use unless quality problems require data
qualification resulting in unusable data. Data of definitive quality are typically needed to
evaluate the human health risks. Definitive data will be suitable to answer the DQOs.

How much data are needed? Where, when, and how should
the data be collected/generated?

Worksheet #17 (Sampling Design and Rationale) describes the field investigation activities
planned. Worksheet #18 (Sampling Locations and Methods) summarizes the number of samples
and the analytical parameters necessary to assess presence/absence and concentrations of PFCs at
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the selected locations. Additional data may be needed, based on the decision rules presented in
Worksheet #11. SOPs for field sampling and analytical procedures are discussed in
Worksheets #21 (Field SOPs) and #23 (Analytical SOP References). The field SOPs related to
this PFC sampling project were obtained from the JBCC Quality Assurance Project Plan
(AFCEC 2013b), modified as appropriate for PFC sampling, and are provided in Appendix B.
The Laboratory SOPs (LSOPs) are available upon request from the laboratory. Currently, the
fieldwork is planned June/July 2014 once regulatory concurrence of the PFC Sampling Work
Plan Project Note is obtained.

Who will collect and generate the data?

CH2M Hills subcontractor, HGL will complete the field sampling activities. Groundwater
samples will be submitted to Test America (TA) Denver Laboratories, located in Arvada,
Colorado for analysis. All data will be managed by CH2M Hill for AFCEC. Data will be loaded
to the Air Force Environmental Resources Program Information Management System (ERPIMS)
database.

How will the data be reported? How will the data be
archived?

Information generated from field activities will be documented on appropriate forms and will be
maintained on-site. These include chain-of-custody records, field books, well construction
forms, boring logs, location sketches, and site photographs. In addition, notes from critical
project meetings and telephone conversations will be filed in the on-site document control
system.

Analytical data will be reported electronically in Portable Document Format (PDF). PDF
analytical data will meet reporting requirements defined in Worksheet #29. Electronic data
deliverables (EDDs) will follow the CH2M Hill LabSpec 7 format defined in Appendix C.
Following validation, analytical data will be provided to the Air Force for loading into the
ERPIMS database.

The EDDs will be managed and stored on CH2M Hill’s electronic network. The PDF data
packages will be filed by the sample deliver group in project files located at AFCEC Building
1748 West Truck Road, Otis ANG Base, Massachusetts office. Analytical data and project
records will be stored by CH2M Hill for five years after project completion. Project records will
be archived on compact disc or digital video disc media and stored in the project file and
available from CH2M Hill. Upon project closeout, the data packages will be submitted to the
National Archives facility in Waltham, Massachusetts by AFCEC.

Data Quality Objectives Development

The structure of the DQO process provides an effective planning tool that can save resources by
making data collection operations more effective and complete to meet overall project
objectives.

DQOs are created based on establishing scientifically sound data that will address the overall
problem to be solved and include the purpose and media for sample collection, the analytical
detection limits (DLs) necessary to support planned data screening or comparisons to appropriate
regulatory benchmarks, QA/QC needs, and knowledge of existing data and project data gaps.
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Complete DQOs will allow for the end result of the project to address the original problem to be
solved to reach a previously agreed upon project closure point.

The DQO process consists of seven iterative steps. Each step defines criteria that will be used to
establish the final data collection design. The seven steps are as follows:

State the problem to be resolved.

Identify the decisions to be made.

Identify the inputs to the decisions.

Define the boundaries of the study.

Develop a decision rule.

Specify the tolerable limits on decision errors.

N o g bk~ w D E

Optimize the design for obtaining the data.

Table 11-1 presents the DQOs developed for this PFC sampling program.
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Table 11-1

Ashumet Valley Perfluorinated Compound Data Quality Objectives — Joint Base Cape Cod

Problem Statement

Decision to be Made

Inputs to the Decision

Study Area Boundaries

Decision Rule

Acceptable Limits on Decision Error

Optimize the Design

The potential presence of
PFC groundwater
contamination within the
AV Plume associated with
past Fire-Training activities
in the source area has been
identified. Sample
collection/analysis is
required to assess the
presence/absence of PFCs in
the AV Plume and compare
detections of PFOS and
PFOA to EPA provisional
health advisories for
drinking water.

Are PFCs present or absent within
the AV groundwater plume?

Are PFCs entering the AV
treatment system in the plant
influent; are PFCs present in the
plant effluent?

If PFCs are present in AV
groundwater, are PFCs associated
with the AV plume also present in
private wells at nearby residences
utilizing groundwater as a drinking
water or irrigation source?

If there are PFC concentrations in
groundwater, do they exceed the
EPA provisional health advisories
in Worksheet #15?

PFC concentrations in
groundwater samples collected
from monitoring wells,
treatment plant influent and
effluent, and potentially private
residences listed in Table 9-1.

Figure 1 provides the current AV plume
depiction. The groundwater flow field from
the source area is well delineated and
understood. Therefore, the existing
monitoring wells that monitor the AV VOC
plume are well situated to detect the
presence/absence of PFCs originating from
the same potential source area.

If PFCs are not detected in AV
monitoring wells or in the
treatment plant influent/effluent,
then PFCs will not be considered a
COC for AV moving forward.

If PFCs are detected, then
additional sample collection will
be required at four private well
locations listed in Table 9-1 and
shown on Figure 1 as an initial
step in assessing the potential
exposure pathways and possible
risk to human health.

The PFC sampling network (Worksheet
#17) consisting of 10 AV sample locations
and up to four private wells have been
proposed by the EPA with some additional
input from AFCEC and CH2M Hill staff
with detailed knowledge of the AV site.
The selected sampling locations are
appropriate to provide data to answer the
problem statement with sufficient
certainty.

Laboratory analysis of samples collected
will provide the necessary data to meet
PARCCS objectives of this UFP-QAPP,
compliant with the DoD QSM Version 5.0
and the Interim Air Force Guidance On
Sampling and Response Actions for
Perfluorinated Compounds at Active and
BRAC Installations (US Air Force 2012).

Analytical laboratory data will be of
definitive data quality. The laboratory
method proposed in this UFP-QAPP
provides the lowest available method
detection limits. This will allow for the
data to be screened against the EPA
provisional health advisories as defined in
Worksheet #15.

Depending on the results of
this project, additional
investigation may be
recommended. Further
investigative steps (including
cranberry sampling) will be
discussed with stakeholders
and agreed upon prior to any
further action.

Key:
AV = Ashumet Valley

BRAC = Base Realignment and Closure Commission

COC = contaminant of concern
DoD = Department of Defense

EPA = U.S. Environmental Protection Agency

FTA = Fire-Training Area

PARCCS = precision, accuracy, representativeness, comparability, completeness, and sensitivity

PFC = perfluorinated compound

PFOA = Perfluorooctanoic acid
PFOS = Perfluorooctanesulfonic acid
QSM = Quality Systems Manual

STP = Sewage Treatment Plant
UFP-QAPP = uniform federal policy-quality assurance project plan
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Worksheet #12—Measurement Performance
Criteria

Measurement performance criteria (MPC) were established for groundwater analytical
parameters for the project. Refer to the following worksheets for the required information in
Worksheet #12:

e Worksheet #15 (Reference Limits and Evaluation) for reporting limit objectives

e Worksheet #24 (Analytical Instrument Calibration) and Worksheet #28 (Analytical Quality
Control and Corrective Action) for the requirements of laboratory QA/QC activities for
groundwater analytical methods

e Worksheet # 35 (Data Verification Procedures) and Worksheet #36 (Data Validation
Procedures) for data review and validation process

e Worksheet #37 (Data Usability Assessment) for precision, accuracy, representativeness,
comparability, completeness, and sensitivity (PARCCS ) parameters

The quality of the data to be collected for this project will be verified using appropriate MPC
established for both sampling procedures and analytical methods. The criteria will relate to the
reporting limit objectives. The MPCs follow those defined in the Department of Defense (DoD)
Quality Systems Manual (QSM) Version 5.0 (DoD 2013). The sampling procedures and the
quality of the laboratory results will be evaluated for compliance with the project-specific DQOs
through a review of overall PARCCS, in accordance with procedures described in
Worksheet #37 (Data Usability Assessment). The results will be summarized in a data summary
report (DSR).
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Worksheet #13—Secondary Data Uses and
Limitations

Secondary data refer to historical data previously collected from the site. The source(s) of the
data, date of collection, planned uses, and limitations of the secondary data are summarized in
the Table 13-1.

Table 13-1
Secondary Data Criteria and Limitations
UFP-QAPP for PFC Sampling at the AV Groundwater Plume

Secondary Date of . Limitations on
Data Source Collection How Data Will Be Used Data Use

VOC Data | Multiple AFCEC Mid-1990s Approximately 20 years No limitations.
reports and ERPIMS to present of data collection at the
AV plume provides a very
good understanding of the
regional flow field and
PCE/TCE contaminant
distribution. Existing AV
monitoring wells are
appropriately located to
monitor for PFCs
potentially originating
from the AV FTA-1
source area.

Key:

AFCEC = Air Force Civil Engineer Center

AV = Ashumet Valley

ERPIMS = Environmental Resources Program Information Management System
FTA-1 = Fire Training Area-1

PCE = tetrachloroethene

PFC = perfluorinated compound

TCE = trichloroethene

VOC = volatile organic compound
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Worksheet #14 and #16—Project Tasks and
Schedule

Combined Worksheets #14 and #16 provide an overview of project tasks and includes a project
schedule. The following project tasks are discussed:

e Pre-sampling activities

e Sampling activities

e Laboratory analysis

e Data review, management, and usability
e Data screening comparison

e Reporting

Field activities and procedures for the groundwater investigation to achieve the project DQOs are
briefly summarized in the following sections.

Pre-Sampling Activities

The pre-sampling activities will include coordinating site access, acquiring subcontractors and
materials, and a detailed readiness review.

Sampling Activities

One round of groundwater samples will be collected at the ten sampling locations listed in
Table 9-1 and shown on Figure 1 to gather the data to achieve the DQOs (Table 11-1),
e.g., determine the presence/absence of PFCs and, if detected, compare concentrations to EPA
provisional health advisories. Groundwater samples will be collected using low-flow sampling
techniques. During the groundwater sampling event, water quality parameters will be collected
including dissolved oxygen, oxidation-reduction potential, specific conductance, temperature,
and pH. If PFCs are detected at any of the ten sample locations, samples will be collected for
PFC analysis at the four private wells listed in Table 9-1. The schedule for the sampling of the
private wells (if needed) will be coordinated with AFCEC and the regulatory agencies following
receipt and evaluation of the groundwater and treatment plant results. It is anticipated that
samples will be collected at the AV monitoring wells and treatment plant in June 2014, assuming
timely approval of the sampling plan by the stakeholders.

There are a number of precautions that must be taken by sample personnel to avoid sample
contamination during PFC sample collection, which are discussed in SOP-TECH-014
(Residential Well Sampling), SOP-TECH-030 (Small Diameter Well and Drive Point
Groundwater Sampling), and SOP-TECH-073 (Port Sampling) (Appendix B).

Laboratory Analysis
Laboratory analyses are described in Worksheet #15 (Reference Limits and Evaluation) and
Worksheet #17 (Sampling Design and Rationale) and summarized in the following paragraphs.

Groundwater samples will be analyzed by laboratory specific SOP DV-LC-0012. TA Denver in
Arvada, Colorado, will analyze the samples. TA currently holds DoD ELAP certification for the
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required method. The laboratory analyses will be performed in accordance with the analytical
method, this UFP-QAPP, and the LSOP as defined in Worksheet #23 (Analytical SOP
References).

Performance Evaluation Samples

One PE sample and an associated blank of the source water used to make the PE sample will be
purchased from Environmental Resource Associates (ERA) in Denver, Colorado, and will
provide for varying concentrations of target PFC compounds with a target level goal of less than
1pg/L. These PE samples will be submitted to TA for analysis such that the sample
identifications are blind, the laboratory will not be aware that the samples are PE-related. The
analytical results for the PE samples will be compared to acceptance ranges provided by ERA
and discussed in the DSR. Should the results be out of the acceptance limits, the potential
impacts to data quality and a corrective action path forward will be discussed with all
stakeholders.

Data Management, Review and Usability

Data Management

Hard copy and electronic data (field and laboratory) will be tracked, stored, handled, and
managed. Field activities will be recorded in project logbooks and on the applicable standard
field forms provided in the SOPs (Appendix B). Site maps will be maintained and sample
locations will be updated on the maps as necessary. Field and analytical data will be
consolidated and maintained within an electronic database management system. The database
management system will be used to perform sample tracking, storage of electronic data,
validation of data, querying data for analysis, and preparation of final data tables. Validated data
will be submitted to the Air Force ERPIMS database.

Documents and Records

Project-related data, including field logs, field forms, chain-of-custody forms, correspondence,
and project reports will be maintained in hard copy and/or electronic format (PDF) at the
CH2M Hill JBCC on-site office.

Data Review

A three-step data review process (consisting of verification, validation, and usability assessment)
will be employed to examine the collected data so that only scientifically-sound data of known
and documented quality are used to make environmental decisions. Worksheets #34 (Data
Verification and Validation Inputs) through #37 (Data Usability Assessment) describes the
process and criteria in detail.

Analytical data obtained during the project will be validated by a qualified CH2M Hill chemist
according to the specifications provided in Worksheet #36 (Data Validation Procedures). Full
documentation of the data validation process and the results will be provided in a DSR as an
appendix to the final Project Note deliverable.

Data Usability

The data usability assessment is an evaluation based on the results of data validation in the
context of the overall project decisions and objectives. The assessment is used to determine

whether the project execution and resulting data meet the project DQOs (Worksheet #11). Both
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the sampling and analytical activities must be considered, with the ultimate goal of assessing
whether the final, qualified results support the decisions to be made with the data.
Worksheet #37 (Data Usability Assessment) describes the process in detail.

As part of the data usability assessment, field data will be compiled in field logs listing the
sampling details, field observations, and field parameter measurements. Field data will be used
to further refine the understanding of site conditions and to update the conceptual site model, as
appropriate.

Before data presentation and evaluation, analytical data will be processed to identify the “best
result” for a given sample based on unique location, time, medium, and depth. The best result
will then be used to compare to the applicable project screening levels (i.e., the EPA provisional
health advisories), to determine preliminary assessment of the nature and extent of PFC
contamination, and to determine whether private residential wells should be sampled. Best result
processing is needed to produce a single representative value for each sample because of
multiple records that may result from field duplicates (FDs).

A protocol has been developed that will be used to identify the best result for each sample in the
project database, using the following general logic:

e If all results for a given sample are qualified as detected, then the maximum detected result is
selected as best result.

e |If some results for a given sample are qualified as detected and some qualified as
nondetected, then the maximum detected result is selected as best result.

e If all results for a given sample are qualified as nondetected, then the result with the lowest
quantitation limit is selected as the best result.

e If not rejected, flagged data will be used in the same way as the non-flagged data.

The results of the best result processing will be included in the DSR in an appendix to the final
Project Note deliverable.

Data Result Screening to Objectives

The objective of this sampling program is to determine the presence/absence of PFCs at the AV
groundwater plume, and if present, provide a comparison to the EPA provisional health advisories
for PFOS and PFOA. If PFCs are detected at any of the ten initial sample locations (eight
monitoring wells or two treatment plant samples), samples will be collected for PFC analysis at
the four private wells to begin assessing the potential exposure pathways and possible risk to
human health.

Reporting
Technical Update Meeting and Project Note

The PFC sample results will be presented to the regulatory agencies at the first Technical Update
Meeting at JBCC following receipt of the validated results, likely in August or September 2014.
PFOS and PFOA concentrations will be compared to their EPA provisional health advisory for
drinking water of 0.2 pg/L and 0.4 ug/L, respectively. A project note deliverable will be
prepared to document the data presentation, and will include a discussion of the results in context
of whether or not the AV source area FTA-1 is a source of PFCs. Depending on the results, the
project note may provide recommendations for further investigation.
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Worksheet #15—Reference Limits and
Evaluation

One of the primary goals of the project-specific UFP-QAPP is to select appropriate analytical
methods to achieve DLs, limit of detections (LOD), and/or limit of quantitations (LOQs) that
will satisfy the overall project DQOs (as defined in Worksheets # 10 [Conceptual Site Model]
and #11 [Data Quality Objectives]).

To determine whether the DL, LOD, and LOQ will meet the analytical DQOs, the DLs, LODs,
and LOQs have been compared to the project-specific screening criteria as follows:

Groundwater and Drinking Water: PFC U.S. EPA Provisional Health Advisory Goal,
January 20009.

Table 15-1 shows the primary screening criteria with respect to the current analytical DL, LOD,
and LOQ for each listed target compound. In all cases the expected detection levels are below
the screening level objective.

If the LOD is below the screening criterion, the LOD and/or the LOQ are sufficient for
quantitative use in a risk assessment. The DL is typically two times lower than the LOD. The
LOD or the DL will be used to evaluate project objectives in the event that the LOQ exceeds the
screening criterion.

Note that sample dilution because of target and or non-target compound concentrations or matrix
interference may prevent DLs, LODs, or LOQs from being achieved. The samples must be
initially analyzed undiluted when reasonable. If a dilution is necessary, both the original and
diluted result must be delivered. Samples that are not analyzed undiluted must be supported by
matrix interference documentation such as sample viscosity, color, odor, or results from other
analyses of the same sample to show that an undiluted sample is not possible.
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Reporting Limit Objectives Compared to Screening Level Objectives for PFCs in Groundwater

UFP-QAPP for PFC Sampling at the AV Groundwater Plume

Table 15-1

EPA
PO Does LOQ Does LOD Does DL L] L
. Heglth Exceed Estimated Exceed Exceed Leliciziogy | Leborstiory RPD
Method Analyte CAS Units Advisory LOQ - . DL . Control Control ®
Value, S(I:_reenITg LOD Stl:_reenITQ Stl:_reenITQ Lt Lt (%)
January evel? evel? evel? %) (%)
2009
Perfluorooctanesulfonic
DV-LC-0012 acid (PFOS) 1763-23-1 pg/L 0.2 0.03 No 0.02 No 0.0133 No 70 130 30
Perfluorooctanoic
DV-LC-0012 acid(PFOA) 2706-90-3 po/L 0.4 0.02 No 0.01 No 0.00979 No 70 130 30
Perfluorohexanesulfonic
DV-LC-0012 acid (PFHXS) 307-24-4 po/L NA 0.03 N/A 0.01 N/A 0.00697 N/A 70 132 30
Perfluoroheptanoic
DV-LC-0012 acid(PFHPA) 375-85-9 pg/L NA 0.03 N/A 0.02 N/A 0.0132 N/A 70 135 30
DV-LC-0012 Perf'uorz’ggﬂi’;o'c acid | 575951 ug/L NA 0.04 N/A 0.02 N/A 0.0174 N/A 69 143 30
DV-Lc-0012 | Perfluorobutanesulionic | g5 433 | g NA 0.02 N/A 0.01 N/A 0.00824 N/A 70 134 30
acid (PFBS)
DV-LC-0012 C13 PFOS STL01054 % NA NA N/A NA N/A NA N/A 45 130 --
DV-LC-0012 C13 PFOA STL01052 % NA NA N/A NA N/A NA N/A 60 155 -
Note:

Constituents with "%" units are surrogates and are not a part of the target analytes.

Key:

DL = detection limit

EPA = U.S. Environmental Protection Agency

LOD = limit of detection

LOQ = limit of quantification

NA = not available

N/A = not applicable

PFC = perfluorinated compound
RPD = relative percent difference
Hg/L = micrograms per liter
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Worksheet #17—Sampling Design and Rationale

Worksheet #17 describes the planned PFC sampling activities at the AV plume. The field
activities will be conducted in accordance with the PFC Sampling Plan Project Note. The
number of samples and the analytical parameters planned are summarized in Worksheet #18
(Sampling Locations and Methods).

DQO #1—Determining Presence/Absence of PFCs in the AV
Groundwater Plume

One round of groundwater samples will be collected at the ten sampling locations listed in
Table 9-1 to achieve the DQOs (Table 11-1), e.g., determine the presence/absence of PFCs and
compare detections of PFOS and PFOA to EPA provisional health standards. The EPA provided
a suggested list of six AV monitoring wells to sample for PFCs (Appendix A, Table 9-1).

Based on many years of characterization and monitoring at AV, the groundwater flow field from
the FTA-1 source area is well understood. If PFCs were used at FTA-1, it is expected that they
would migrate in groundwater on a similar flow path as the AV VOC plume. Therefore, the
existing monitoring wells that monitor the AV plume are well situated to detect the
presence/absence of PFCs originating from the FTA-1 source area.

The following provides the rationale for each monitoring location:

e Monitoring well 30MWO0417C is located within the FTA-1 source area

e Monitoring well USSD344051 is located hydraulically downgradient of the source area,
in an area where the AV plume was historically detected (PCE/TCE concentrations have
now decreased below the MCL in this area).

e Monitoring wells 30MWO0585A and USFW375081 are located within the AV plume.

e Monitoring well 95MW1171A is located adjacent to non-operational extraction well
95EW0701, which was shutdown in May 2007.

e Monitoring well 95MW1237A is located adjacent to non-operational leading extraction
well 95EW0704, which was shutdown on an interim basis in February 2014.

e Monitoring wells USFW497108 and 95MW1235A are located downgradient and outside
of the leading edge of the AV plume boundary. These wells are being sampled to
determine if PFCs (if present) have advanced farther downgradient than the AV VOC
plume.

e The AV treatment plant influent (95PLT01001) and effluent (95PLT01004) will be
sampled to determine if extraction well 95EWO0703 (the one remaining operating
extraction well) is capturing PFC contaminated groundwater.

If PFCs are detected at any of these ten sample locations, samples will be collected for PFC
analysis at the four private wells listed in Table 9-1.
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Collection of Groundwater Samples

Groundwater wells will be purged and sampled in accordance with the SOP-TECH-030 (Small
Diameter Well and Drive Point Groundwater Sampling) (Appendix B). Static depth to
groundwater measurements will be recorded in accordance with the SOP-TECH-006 (Water Level
Measurements) (Appendix B), at the existing monitoring wells prior to sampling. During the
groundwater sampling event, water quality parameters dissolved oxygen, oxidation-reduction
potential, specific conductance, temperature, and pH will be collected in accordance with SOP-
TECH-011 (Field Measurements Using the YSI 6820 and 6920 Water Quality Meters)
(Appendix B). Treatment plant sample ports will be sampled in accordance with the SOP-
TECH-073 (Port Sampling), and if necessary, residential well sampling will be completed in
accordance with SOP-TECH-014 (Residential Well Sampling) (Appendix B). Groundwater
samples will be analyzed for the six PFC compounds listed in Worksheet #9 and #15.

Investigation-Derived Waste Management

Decontamination fluids and purge water generated during groundwater sampling will be
containerized until sample results are received. If PFCs are not detected in any of the samples,
the water generated during sampling will be disposed of through one of the JBCC groundwater
treatment systems. If PFCs are detected, disposal options will be evaluated. Trash and personal
protective equipment will be disposed of in the appropriate trash dumpsters at the JBCC.
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Worksheet #18—Sampling Locations and Methods

The following table summarizes the sampling matrix, number of samples to be collected, analytical parameters, and the rationale for sampling location

described in Worksheet #17 (Sampling Design and Rationale).

. . Midscreen . . . . .
Sampling chgtm_n/ sampling 1D Matrix Elevation Analytical Estlmatet_j Nur_nber of Sampling SOP Rationale for. Sampling
Sample Identification (ft msl) Group Samples (identify FDs) Reference Location
Eight monitoring wells and 95MW1171A Groundwater  -102.53 PFCs 10 primary samples, 1 FD, SOP Low-flow Determine if site-related
two treatment plant samples and 1 MS/MSD per Groundwater Sampling  PFCs in groundwater are
are to be sampled to 95MW1235A -86.30 sampling event. One (Appendix B) present or absent;
determine the presence or source blank and 2 blind SOP Water Level quantify concentrations
absence of PFCs to achieve  ggnpwi1237A -59.85 PE samples will be M ater teve if detected and compare
the DQOs (Worksheet #11; submitted for analysis. :asurgmeg S PFOS and PFOA to EPA
Figure 1). USEW497108 73.18 (Appendix B) provisional health
One round of groundwater ' advisories.
sampling at the existing )
locations is included. USFW375081 5035
USSD344051 30.37
95PLT01001 N/A
95PLT01004 N/A
30MWO0417C 47.32
30MWO0585A -40.03
Four private wells will be RS0409CURR Groundwater 20.00 PFCs 4 primary samples, 1 FD,  SOP Residential Well Determine if site-related
sampled if PFCs are and 1 MS/MSD Sampling PFCs are present in
detected in the monitoring RS0248ASHU NA (Appendix B) private well samples and
wells or treatment plant to RS0247THAYW 15.00 quantify concentrations
achieve the DQOs if detected.
(Worksheet #11; Figure 1) 951G0003 15.00

Key:

PFC = perfluorinated compound
PFOA = Perfluorooctanoic acid
PFOS = perfluorooctanesulfonic acid
SOP = standard operating procedure

MS/MSD = matrix spike/matrix spike duplicate
NA = not available

N/A = not applicable

PE = performance evaluation

DQO = data quality objective

EPA = U.S. Environmental Protection Agency
ft msl = feet mean sea level

FD = field duplicate

27



Worksheet #19 and #30—Sample Containers,
Preservation, and Hold Times

Worksheets #19 and #30 summarize the analytical methods/matrix, including the required
sample volume, containers, preservation, and holding time requirements. Reference to the
laboratory analytical SOPs are provided in Worksheet #23 (Analytical SOP References).

Table 19-1
Sample Containers, Preservation and Hold Times
UFP-QAPP for PFC Sampling at the AV Groundwater Plume

TestAmerica Laboratories

Michelle Johnston Certification: DoD ELAP

4955 Yarrow Street I — -
Arvada, CO 80002 Accreditation Expiration: Expiring October 30, 2015
Phone: 303.736.0110 Sample Delivery Method: FedEx Overnight services

E-mail: michelle.johnston@testamericainc.com

Data Deliverable: 21 Calendar Days

Analytical and
Analytical Preparation Preservation Maximum
Matrix Group Method Containers | Quantity | Requirements Holding Time
Groundwater | PFCs DV-LC-0012 250 ml 2X 250 ml | Cool to 4°C 7 days extract;
HDPE HDPE (NO 40 days analyze®

Teflon lids
are
allowed)

Note:

@ Please note there is no prescribed regulatory holding time requirement for PFCs. The scientific literature
indicates PFCs are highly persistent compounds in the environment. TestAmerica Denver has conducted
stability studies indicating medium and low-level standard solutions of PFOA are stable for at least three
months in glass, polystyrene, and polypropylene plastics at 4 + 2 °C. The 7-day/40-day holding times listed
above are based on the general EPA convention for the holding time of extractable organic compounds in water.

Key:

DoD = Department of Defense

ELAP = Environmental Laboratory Accreditation Program
HDPE = high-density polyethylene

ml = milliliter

PFC = perfluorinated compound

°C = degrees Celsius
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Worksheet #20—Field QC Sample Summary

The table below provides a summary of the types of samples to be collected and analyzed. Its purpose is to show the relationship between the number of field
samples and associated QC samples for each combination of analyte/analytical group and matrix.

. . Matrix - . .
Matrix Analyte/Analytical Field Samples FDs Matrix Spike Field Equipment Trip . Other Total
Group Spikes Dupli Blanks Blanks Blanks # Analyses
uplicates
Groundwater PFCs 10 1 1 1 1 (DI source 1 0 2 (One PE 17
(8 monitoring wells water blank) sample and one
and 2 treatment PE S%LIJI’C?(WEIIEI’
plant samples) ank)
Groundwater PFCs 4 1 1 1 0 0 0 0 7
(private wells if
needed)
TOTAL 14 2 2 2 1 1 0 2 24

*Trip Blanks not required because PFCs are non-volatile.

Key:

DI = deionized

FD = field duplicate

PE = performance evaluation
PFC = perfluorinated compound
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Worksheet #21—Field SOPs

The field SOPs associated with the project sampling (including, but not limited to, sample
collection and sample handling and custody) are listed in the following table. The actual field

SOPs are provided in Appendix B.

Modified for
Reference Title, Revision Date Originating Equipment Project Work?
Number and/or Number Organization Type (Check if yes)
Tech-006 | Water Level and Total AFCEC Water Level ]
Depth Measurements Indicator
Tech-011 | Field Measurements Using | AFCEC YSI Water U]
the YSI 6820 and 6920 Quality Meter
Water Quality Meters
Tech-014 | Residential Well Sampling | AFCEC NA
Tech-026 | Sample Handling and AFCEC NA
Custody
Tech-027 | Preserving Environmental | AFCEC NA L]
Samples in the Field
Tech-028 | Packing, and Shipping— | AFCEC NA ]
Environmental Samples
Tech-030 [Small Diameter Well and | AFCEC Wattera Pump, X
Drive Point Groundwater HDPE tubing,
Sampling Stainless Steel
Check Valve
Tech-035 | Field Logbook AFCEC NA
Tech-036 | Equipment AFCEC NA
Decontamination
Tech-039 | Organic Vapor Monitoring | AFCEC PID
Tech-045 | Creation, Assignment, and | AFCEC NA
Interpretation of Location
IDs
Tech-073 | Port Sampling AFCEC NA X
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Worksheet #22—Field Equipment Calibration,
Maintenance, Testing, and Inspection

The field equipment and instruments to be used during this PFC sampling program are listed
below. The calibration, maintenance, testing, and/or inspection requirements are discussed in the
specific SOPs in Appendix B.

e Water Level Indicator (SOP-TECH-006)

e Yellow Spring Instrument (YSI) (SOP-TECH-011)

e Wattera Pump (SOP-TECH-030)

e Photoionization Detector (PID) (SOP-TECH-039)
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Worksheet #23—Analytical SOP References

The following LSOP references were provided by TA, Denver. Note that the LSOPs have not
been modified specifically for this project and may not reflect the exact requirements of this
document. The LSOPs are supplemented by internal communication systems within the
laboratory to disseminate the project requirements and UFP-QAPP to technical staff. The LSOP
for this effort is proprietary and cannot be distributed in the UFP-QAPP. The LSOPs may be
available upon request of the laboratory. The LSOPs were included in an audit of ELAP auditors
as part of the certification process.

R . . Definitive/ Matrix/ Organization Modified for
eference Title, Revision . : . .
Number | Number. and Date Screening | Analytical | Instrument Performing Project
' Data Group Analysis Work? (Y/N)
LSOP-01 |SOP DV-LC-0012, Definitive Water: LC/MS/MS TA Denver N
Perfluorinated PFCs Laboratory
compounds by
LC/MS/MS
Revision 11.
12/4/2013.
LSOP-01 |SOP DV-OP-0019, Definitive Water: None TA Denver N
Extraction of PFCs Laboratory
Perfluorinated
compounds in Water
and Soil, Revision 5.
3/4/2014.
Key:

LC/MS/MS = Liquid chromatography/mass spectrometry/mass spectrometry

LSOP = laboratory standard operating procedure

PFC = perfluorinated compound

SOP = standard operating procedure

TA = TestAmerica

32




Worksheet #24—Analytical Instrument
Calibration

To confirm that the analytical methods and the selected instrumentation meet the project
requirements, each analytical instrument will be calibrated according to the procedures outlined in
the tables provided in Worksheet #28 (Analytical Quality Control and Corrective Action).
Information usually contained in Worksheets #24 and #28 have been combined together in
Worksheet #28 for efficiency and ease of use to the CH2M Hill project chemist and the laboratory.
The information provides documentation on corrective actions, flagging criteria for laboratory
services, and expectations for analytical services. The tables meet the requirements of both
Worksheet #28 (Analytical Quality Control and Corrective Action) and Worksheet #24 (Analytical
Instrument Calibration). The tables reflect the requirements of the DoD QSM Version 5.0
(DoD 2013) and individual method requirements.
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Worksheet #25—Analytical Instrument and
Equipment Maintenance, Testing, and Inspection

To confirm that the analytical instrumentation and equipment are available and in working order
when needed, all laboratory analytical equipment will be maintained and tested in accordance
with procedures described in the LSOPs (available upon request). Field related equipment
maintenance procedures are defined in project field SOPs as presented in Worksheet #21.
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Worksheet #26 and #27—Sampling Handling,
Custody, and Disposal

To verify sample authenticity and data defensibility, a proper sample handling system will be
followed from the time of sample collection to final sample disposal.

The Field Team Leader or designee will be responsible for the sample collection, sample
packing, and coordination of sample shipment. The samples will be sent to TA, Denver via
FedEx overnight. The sample packing and shipping procedures are provided in SOP-TECH-028
(Packing and Shipping of Environmental Samples) (Appendix B).

A laboratory representative will acknowledge receipt of the sample coolers upon arrival. The
field samples and all extracts/digestates will be stored at the laboratory for 30 days after a final
report has been submitted to CH2M Hill. The Laboratory Hazardous Waste Manager will be
responsible for the final sample disposal upon notice from the CH2M Hill Project Chemist.

Sample Handling System

Sample Collection, Packaging, and Shipment

Sample Collection (Personnel/Organization): Field Team Leader or designee, CH2M Hill/HGL
Sample Packaging (Personnel/Organization): Field Team Leader or designee, CH2M Hill/HGL
Coordination of Shipment (Personnel/Organization): Field Team Leader or designee, CH2M Hill/[HGL

Type of Shipment/Carrier: overnight express service FedEx

Sample Receipt and Analysis

Sample Receipt (Personnel/Organization): Laboratory representative of TA Denver
Sample Custody and Storage (Personnel/Organization): Laboratory technician(s) of TA Denver
Sample Preparation (Personnel/Organization): Laboratory technician(s) of TA Denver

Sample Determinative Analysis (Personnel/Organization): Laboratory technician(s) of TA Denver

Sample Archiving

Field Sample Storage (number of days from sample collection): Laboratory representative will store samples at
the laboratory for 30 days after final report has been submitted to CH2M Hill.

Sample Extract/Digestate Storage (number of days from extraction/digestion): Laboratory technicians will
store all extracts/digestates for 30 days after final report has been submitted to CH2M Hill.

Biological Sample Storage (number of days from sample collection): Not applicable to this project.

Sample Disposal

Personnel/Organization: Laboratory Hazardous Waste Managers of TA Denver

Number of Days from Analysis: Samples may not be disposed of until 30 days after final report has been
submitted to CH2M Hill.

Proper sample handling, shipment, and maintenance of chain-of-custody forms are key
components of building the documentation and support for data that can be used to make project
decisions. The following section summarizes the field and laboratory sample custody procedures

to be followed during the project.
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27.1 Field Sample Custody Procedures

Sample collection information including sample name and time will be recorded in the field log
book and field data sheets as appropriate. The following subsections provide general guidelines
for field documentation, sample containers, sample labeling, handling and custody, and
packaging and shipping.

27.1.1 Field Documentation

Specific requirements on field documentation procedures are outlined in SOP-TECH-035 (Field
Logbook) (Appendix B). The Field Team Leader is responsible for ensuring that the field
sampling team adheres to proper custody and documentation procedures. Field logbooks, field
forms, and chain-of-custody forms will be the primary documentation mechanisms used to
record and track information about each sample. Copies of the field logbooks and field forms
will be retained in the project files. The field sampling team is responsible for the following
field documentation activities:

e Keeping accurate written records of all onsite activities on the field forms and/or field
logbooks

e Ensuring that all entries are legible, written in waterproof black ink, and contain accurate
and inclusive documentation of the field activities; this documentation must include field
data and observations, any problems encountered, and actions taken to solve the problem

e Recording date and initial daily entries

e Noting errors or changes using a single line to cross out the entry and dating and
initialing the change

e Field logbooks and field forms will be available for review during technical audits or at
any other time for QC checks. This documentation will provide verification of sampling
procedures.

When photographs or videos are taken for visual documentation of a site or procedure, they will
be numbered to correspond to the field logbook entries. If possible, a reference point (such as a
building or sign) will be included to assist in verifying the location of the photograph and
providing an approximate scale. The name of the photographer, date, time, site location, and site
description will be documented in the field logbook as photos are taken. Photography will be
coordinated with the Installation point of contact (the COR) to adhere to the installation security
regulations.

27.1.2 Sample Containers

Sample containers will be provided by TA, Denver, and should be purchased pre-cleaned and
treated according to the EPA specifications for the analytical methods. Sample containers will
not be reused for any reason. Containers should be stored in clean areas to prevent exposure to
fuels, solvents, or other contaminants. Once sample containers have been taken to the field,
unused containers will not be returned for later use. Unused bottles will be disposed of or
recycled and not be returned to the laboratory.

27.1.3 Sample Labeling

All samples will be uniquely identified as outlined in SOP-TECH-045 (Creation, Assignment
and Interpretation of Location IDs) (Appendix B). The samples will be labeled in the field at the
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time of collection to meet the following minimum expectations. A sample label will be affixed
to each sample collected. Sample labels will identify the sample with the following information:
e Unique identification number

e Sample type

e Analytical method requested

e Sampler's initials

e Date collected

e Time collected

e Preservation method used

27.1.4 Sample Handling and Custody

Procedures to verify the custody and integrity of the samples will begin at the time of sampling
and continue through transport, sample receipt, preparation, analysis and storage, data generation
and reporting, and sample disposal. The procedures for sample handling and custody are
described in SOP-TECH-026 (Sample Handling and Custody) provided in Appendix B. Records
concerning the custody and condition of the samples will be maintained in field and laboratory
records.

CH2M Hill will maintain the chain-of-custody records for all normal field and QC samples.
A sample is defined as being under a person’s custody if any of the following conditions exist:

e Itisin their possession

e Itisin their view, after being in their possession

e It was in their possession, and then they locked it up
e Itisinadesignated secure area

The following sample information will be documented on the chain-of-custody form:

e Unique sample identification

e Date and time of sample collection

e Source of sample (including name, location, and sample type)

e Designation of matrix spike/matrix spike duplicate (MS/MSD)

e Preservative used

e Analyses required

e Initials of each sampling team member

e Pertinent field data (such as temperature), if required

e Serial numbers of custody seals and transportation cases (if used)

e Custody transfer signatures and dates and times of sample transfer from the field to
transporters and to the laboratory

e Bill of lading or transporter tracking number (if applicable)

27.1.5 Sample Packing and Shipping

The procedures for sample packing and shipping are provided in the Field SOP-TECH-028
(Packing and Shipping of Environmental Samples) (Appendix B). In order to meet sample hold
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times, samples collected in the field will be transported to the laboratory as quickly as possible.
The samples will be packed on ice to maintain the sample core temperature of 4 plus or minus
2 degrees Celsius (°C) during shipment. Accordingly, a temperature blank (a sample vial filled
with PFC-free DI water) will be included in every cooler and used to determine the internal
temperature in the cooler upon its receipt at the laboratory.

27.2 Laboratory Sample Custody Procedures

A designated laboratory representative will accept the shipped samples and verify that the
received samples match those on the chain-of-custody record. The condition, temperature, and
appropriate preservation of the samples should be checked and documented on the chain-of-
custody form. The occurrence of any anomalies in the received samples and their resolution
should be documented in the laboratory records. All sample information will then be entered
into a tracking system, and unique analytical sample identifiers will be assigned. The laboratory
will review this information for accuracy.

The laboratory must supply sample receipt confirmation within 24 hours of sample receipt that
includes the following:

e A fully executed copy of the chain-of-custody received with the samples
e Sample acknowledgement letter and log-in report

e Cooler and sample receipt form noting any problems, breakages, holding time issues,
temperature exceedances, inconsistencies between the chain of custody, purchase order, and
project instructions, etc.

Sample holding-time tracking begins with the collection of samples and continues until the
analysis is complete. Holding times for analytical methods required for this project are specified
in Worksheet #19 and #30 (Sample Containers, Preservation and Hold Times). Subcontracted
analyses will be documented with the chain-of-custody form. Procedures ensuring internal
laboratory chain-of-custody also will be implemented and documented by the laboratory.
Specific instructions concerning the analysis specified for each sample will be communicated to
the analysts. Analytical batches will be created, and laboratory QC samples will be introduced
into each batch.

Samples will be stored in limited-access, temperature-controlled areas. Refrigerators, coolers,
and freezers will be monitored for temperature 7 days a week. Acceptance criterion for the
temperatures of the refrigerators and coolers is 4 plus or minus 2 °C. Acceptance criterion for
the temperatures of the freezers is lower than minus 7 °C. All of the cold storage areas will be
monitored by thermometers that have been calibrated with a National Institute Standards and
Technology (NIST)-traceable thermometer. As indicated by the findings of the calibration,
correction factors may be applied to each thermometer. Records regarding acceptance criteria
will be maintained.

Samples will be stored for 30 days after analysis and reporting, at which time the samples will be
disposed of. The samples will be disposed of by TA, Denver, in accordance with applicable
local, state, and federal regulations. Disposal records will be maintained by the laboratory. SOPs
describing sample control and custody will be maintained by the laboratory.
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Worksheet #28—Analytical Quality Control and
Corrective Action

Worksheet #28 presents analytical QC requirements relevant to analysis of environmental
samples that will be followed by laboratories producing definitive data. The purpose of the
laboratory QC activities is to produce data of known quality sufficient to meet the project-
specific DQOs (Worksheet #11). Laboratory QC samples will follow method specific
requirements of the DoD QSM version 5.0 (Appendix B of the QSM; DoD 2013) and/or the
analytical method as presented in Table 28-1.

Laboratory QC samples must be included in an analytical batch with the field samples. An
analytical batch is a group of samples (not exceeding 20 environmental samples plus associated
laboratory QC samples) similar in composition (matrix) that are extracted or digested at the same
time and with the same lot of reagents and analyzed together as a group. The analytical batch
also extends to cover samples that do not need separate extraction or digestion. The identity of
each analytical batch will be unambiguously reported with the analyses so that a reviewer can
identify the laboratory QC samples and the associated environmental samples. The type of
laboratory QC samples and the frequency of use of these samples are discussed below and in the
method-specific LSOPs.

Detection Limits

The DLs will be completed for all target analytes and matrices in accordance with the DoD QSM
Version 5.0 (DoD 2013). The laboratory will establish DLs for each method, matrix, and
analyte. The information has been provided in Table 15-1 of Worksheet #15. The DL is used
along with other measurements of sensitivity, such as the LOD and LOQ.

If multiple instruments are used, the DL used for reporting purposes will represent the least
sensitive instrument response for each compound or element spiked.

Limit of Detection

The DL will be used to determine the LOD for each analyte and matrix and for all preparatory
and cleanup methods routinely used on samples, as follows. After each DL determination, the
laboratory must immediately establish the LOD by spiking a quality system matrix at
approximately two to three times the DL (for a single-analyte standard) or one to four times the
DL (for a multi-analyte standard). The spike concentration establishes the LOD; it is specific to
each combination of analyte, matrix, method (including sample preparation), and instrument
configuration. The LOD must be verified quarterly.

The following requirements apply to the initial DL and LOD determinations and to the quarterly
LOD verifications:

e The apparent signal-to-noise ratio at the LOD must be at least 3, and the results must meet all
method requirements for analyte identification (for example, ion abundance, second-column
confirmation, or pattern recognition). For data systems that do not provide a noise
measurement, the signal produced by the verification sample must produce a result that is at
least three standard deviations greater than the mean method blank concentrations.
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e If a laboratory uses multiple instruments for a given method, the LOD must be verified for
each instrument.

e |f the LOD verification fails, the laboratory must repeat the DL determination and LOD
verification at a higher concentration, or perform and pass two consecutive LOD
verifications at a higher concentration and set the LOD at the higher concentration.

The laboratory will maintain documentation for all DL determinations and LOD verifications.

Limit of Quantitation

The range at which quantitative results may be obtained with a specified degree of confidence
for the method is referred to as the LOQ. The laboratory will verify LOQs by including
a standard equal to or below the LOQ as the lowest point on the calibration curve.

If a result is greater than the DL and less than the LOQ, the result will be reported as a detected
concentration and flagged “J.” If no detected concentration is determined down to the DL, the
result will be reported to the LOQ concentration (with the added variables of sample dilution,
final volume, and sample mass included), reported as a nondetect result, and flagged “U.” A
detected result greater than or equal to the LOQ will be reported without a qualifying flag unless
a specific QA/QC failure is associated with the data. No results below the DL will be reported.

At a minimum, the LOQ must be verified quarterly. The laboratory procedure for establishing
the LOQ must empirically demonstrate precision and bias at the LOQ. The LOQ and associated
precision and bias must meet project-specific requirements and must be reported. If the method
is modified, precision and bias at the new LOQ must be demonstrated and reported.

DLs, LODs, and LOQs are provided in Table 15-1 of Worksheet #15 (Reference Limits and
Evaluation). LODs are expected to be two to three times greater than the DL and below the
LOQ. The DLs, LODs, LOQs were compared to the project-specific screening criteria to
determine whether they will meet the analytical DQOs. If the DL or the LOD is below the
screening criterion, the LOQ is sufficient for project decision making. Otherwise, other analyte-
specific factors (for example, potential use at the site, mobility, or toxicity) may be discussed in
the DQOs on a more qualitative basis.

Sample dilution because of target and or non-target compound concentrations or matrix
interference could prevent LOQs from being achieved. Samples must be initially analyzed while
undiluted when reasonable. If dilution is necessary, both the original and diluted results must be
reported. Any samples that are not analyzed undiluted must have the express approval of
CH2M Hill within extraction and analysis holding time and be supported by matrix interference
documentation, such as sample viscosity, color, odor, or results from other analyses of the same
sample, to show that undiluted analysis is not possible. Appropriate cleanup procedures must be
followed to minimize matrix effects on LOQs.

Calibration

All analytes reported must be present in the initial and continuing calibrations. The calibrations
must meet the acceptance criteria specified in the tables provided in this UFP-QAPP. All results
reported must be within the calibration range. Samples will be diluted, if necessary, to bring
analyte responses within the calibration range. Records of standard preparation and instrument
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calibration will be maintained. Records must unambiguously trace the standards and their use in
calibration and quantitation of sample results.

Instrument calibration will be performed by beginning with the simplest approach first, the linear
model through the origin, and then progressing through other options until the acceptance criteria
are met. In cases where an analyte has more than one acceptable calibration model, results from
the simplest calibration model will be reported. If more than the minimum number of standards
is analyzed for the initial calibration (ICAL), all of the standards analyzed will be included in the
ICAL. The only exception to this rule is that a standard at either end of the calibration curve can
be dropped from the calibration, providing that the requirement for the minimum number of
standards is met and the low point of the calibration curve is at or below the LOQ for each
analyte.

Calibrations must use the simplest calibration model first. Non-linear calibration will be
considered only when a linear approach cannot be applied. It is not acceptable to use an alternate
calibration procedure (quadratic regression) when a compound fails to perform in the usual
manner. When this occurs, it is indicative of instrument issues or operator error.

The continuing calibration verification (CCV) cannot be used as the laboratory control sample
(LCS), except for methods that do not involve sample preparation. A CCV will be performed
daily before sample analysis (unless an ICAL and second-source standard verification is
performed immediately before sample analysis) and as required by the applicable method. In
accordance with National ELAP requirements, the laboratory will analyze the CCV
concentration to vary throughout the calibration range. Finally, the lowest standard used must be
at or below the reporting limit (RL) for each analyte in the method.

Laboratory Control Samples

An LCS is a sample of known composition that is spiked with all target analytes. The LCS is
used with each analytical batch to determine whether the method is in control. Each analyte in
the LCS will be spiked at a level less than or equal to the midpoint of the calibration curve,
which is defined as the median point of the curve instead of the middle of the range. The LCS
will be carried through the complete sample preparation and analysis procedure.

At least one LCS will be included in every analytical batch. If more than one LCS is analyzed in
an analytical batch, results from all LCSs will be reported. Failure of an analyte in any LCS will
necessitate appropriate corrective action, including qualification of the failed analyte in all of the
samples, as required.

LCS Control Limits

The LCS limits specified in Worksheet #15 (Reference Limits and Evaluation) will be used for
this project. The LCS limits are based on those specified in the laboratory historically generated
control limits.

The performance of the LCS is evaluated against the QC acceptance limits. When an analyte in
the LCS is outside the acceptance limit, corrective action will be performed.

41



Marginal Exceedance

The laboratory may not use marginal exceedances as part of their data review practice, but are
encouraged to contact the CH2M Hill Project Chemist to discuss compound-specific failures as
needed.

Matrix Spike/Matrix Spike Duplicate

An MS or MSD is an aliquot of sample collected in the field and spiked with known masses and
concentrations of all target analytes in the laboratory. The spiking will occur before sample
preparation and analysis. Each analyte in the MS and MSD must be spiked at a level less than or
equal to the midpoint of the calibration curve for that analyte. The MS/MSD is used to
document potential matrix effects associated with a site/matrix and will not be used to control the
analytical process. The MS/MSD results and flags will not be associated with or related to
samples that are collected from the same site where the MS/MSD set were collected. The Field
Team Leader will select the samples for MS/MSDs and the laboratory will use the samples to
prepare the appropriate MS/MSDs.

The performance of the MS and MSD will be evaluated against the QC acceptance limits
outlined in Worksheet #15 (Reference Limits and Evaluation). If either the MS or the MSD is
outside the QC acceptance limits, the data will be evaluated to determine whether there is a
matrix effect or analytical error, and the analytes in the parent sample and associated FD (if
applicable) will be qualified according to the data flagging criteria of this UFP-QAPP.

If the sample concentration exceeds the spike concentration by a factor of four or more, the data
will be reported unflagged. The laboratory should communicate potential matrix difficulties to
the CH2M Hill Project Chemist so an evaluation can be made with respect to the project-specific
DQOs.

Surrogates

Surrogates are compounds similar to the target analytes in chemical composition and behavior in
the analytical process, but not normally found in environmental samples. Surrogates are used to
evaluate accuracy, method performance, and extraction efficiency. Surrogates will be added to
environmental samples, controls, and blanks, in accordance with the method requirements.

The QC acceptance limits outlined in Worksheet #15 (Reference Limits and Evaluation) will be
used to control surrogates. If a surrogate recovery is outside the acceptance limit, corrective
action must be performed. After the system problems have been resolved and system control has
been re-established, the sample will be re-prepared and re-analyzed. If corrective actions are not
performed or are ineffective, an appropriate flag will be applied to the sample results. Surrogate
spikes that have been diluted out (a dilution of five times or more) will not be flagged.

Internal Standards

Internal standards are known amounts of standards that are added to a portion of a sample or
sample extract and carried through the entire determination procedure. They are used as
a reference for calibration and for controlling the precision and bias of the analytical method.
Internal standards will be added to environmental samples, controls, and blanks, in accordance
with the method requirements.

If the results of the internal standards are outside of the acceptance limits, corrective actions will
be performed. After the system problems have been resolved and system control has been re-
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established, all samples analyzed while the system was malfunctioning will be re-analyzed. If
corrective actions are not performed or are ineffective, an appropriate flag will be applied to the
sample results.

Retention Time Windows

Retention time (RT) windows are used in chromatography analysis for qualitative identification
of analytes. They are calculated from replicate analyses of a standard on multiple days. The
procedure and calculation method are given in SW-846, Method 8000C. The center of the RT
window is established for each analyte and surrogate using the RT of the midpoint standard of
the ICAL. RTs are updated daily using the absolute RT in the ICAL verification.

If the RT is outside the acceptance limits, corrective action will be performed—this applies to all
CCV subsequent to the ICAL verification and to LCSs. If corrective actions are not performed
or are ineffective, an appropriate flag will be applied to the sample results.

Method Blank

A method blank is an analyte-free matrix to which all reagents are added in the same volumes or
proportions as used in sample processing. The method blank is carried through the complete
sample preparation and analytical procedure, and is used to assess potential contamination
resulting from the analytical process.

A method blank will be included in every analytical batch. The presence of analytes in a method
blank at concentrations greater than the LOD indicates the need for further assessment of the
data. The source of contamination will be investigated and measures will be taken to correct,
minimize, or eliminate the problem if the concentration exceeds one-half the LOQ. If the
method has known acknowledged common laboratory contaminants, the method blank must not
exceed the LOQ for those compounds. No analytical data will be corrected for the presence of
analytes in blanks.

If an analyte is detected in the method blank and in the associated samples and corrective actions
are not performed or are ineffective, an appropriate flag may be applied to the sample results.

Quality Control Checks

Holding-time Compliance

All sample preparation and analyses will be performed within the method-required holding times
as noted in Worksheet #19 (Sample Containers, Preservation and Hold Times). Holding time
begins from the time of sample collection and ends with the time of completion of all analytical
runs.

Holding times are determined based on days, hours, and minutes. If the time of sample
collection is not provided, the laboratory must assume the most conservative time of day.
If holding times are exceeded and the analyses are performed, the results must be flagged
according to the procedures described in this worksheet.

Standard Materials

Standard materials (including second source materials) used in calibration and sample preparation

must be traceable to NIST, EPA, American Association of Laboratory Accreditation (A2LA), or

other equivalent approved sources, if available. If an NIST, EPA, or A2LA standard material is
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not available, the standard material proposed for use must be included in an addendum to the
project-specific UFP-QAPP and approved before use.

The standard materials must be current, and the following expiration policy must be followed:

e Expiration dates for amputated solutions should not exceed the manufacturer’s expiration
date or one year from the date of receipt, whichever comes first.

e Expiration dates for laboratory-prepared stock and diluted standards must be no later than the
expiration date of the stock solution or material or the date calculated from the holding time
allowed by the applicable analytical method, whichever comes first.

e Expiration dates for pure chemicals will be established by the laboratory and be based on
chemical stability, possibility of contamination, and environmental and storage conditions.

e Expired standard materials will be either re-validated before use or discarded. Re-validation
may be performed through assignment of a true value and error window statistically derived
from replicate analyses of the material as compared to an unexpired standard. The laboratory
will label standard and QC materials with expiration dates.

A second source standard will be used to independently confirm the ICAL. A second source
standard is a standard purchased from a vendor different from that supplying the material used in
the ICAL. The second source material can be used for the continuing calibration standards
and/or for the LCS. Two different lot numbers from the same vendor do not normally constitute
a second source. However, when a project requires analyses for which there is not a separate
vendor source available, the use of different lot numbers from the same vendor will be
acceptable to verify calibration.

Supplies and Consumables

The laboratory will inspect supplies and consumables before their use in analysis. The materials
description in the methods of analysis will be used as a guideline for establishing the acceptance
criteria for these materials. Purity of reagents will be monitored and documented. An inventory
and storage system for these materials will assure use before manufacturers’ expiration dates and
storage under safe and chemically compatible conditions.
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Table 28-1

Summary of Calibration and Quality Control Procedures for Methods DV-LC-0012 (PFOS/PFOA)

Minimum Acceptance Corrective Flagging
Qe Clieels Frequency Criteria Action® Criteria”
Mass spectrometer tuning Before ICAL and calibration Refer to criteria listed in Retune instrument and verify. Not appropriate.

check

verification

method description.

Multipoint ICAL for all
analytes (minimum five
standards)

Before sample analysis

Average response factor
<20%D or linear regression of
r=0.990

Each calibration point must be
within 75-125% of true value
except the low point which may
be within 70-130%

Correct problem, then repeat
ICAL.

Problem must be corrected.

Samples may not be analyzed until
there is a valid ICAL.

Second-source calibration
verification

Once per ICAL

All analytes within £+ 30% of
expected value.

Correct problem and verify
second-source standard. Rerun
second-source verification. If
that fails, correct problem and
repeat ICAL.

Problem must be corrected.

Samples may not be analyzed until
the calibration has been verified.

Cccv Daily, before sample analysis All analytes within + 30% of Correct problem, then rerun Apply Q-flag to all results for the
(unless ICAL performed on same | expected value. CCV. If that fails, repeat ICAL specific analyte(s) > 25% D for all
day), and after every 12 hours of or immediately run two samples associated with the
analysis time additional CCVs. If both pass, calibration verification.

work can continue. If either
fails, correct problem and rerun
all samples.
I1Ss Each sample, standard, and QC Retention time + 30 seconds Inspect mass spectrometer and Apply Q-flag to all results for

sample

from retention time of the IS in
the ICAL midpoint standard.

Extracted ion current profile
area within -50% to +100% of
area from IS in ICAL mid-point
standard.

gas chromatography for
malfunctions and make
corrections as appropriate.
Reanalysis of samples analyzed
while the system was
malfunctioning is mandatory.

analytes associated with a failed 1S
(unless a matrix effect can be
verified), then apply M-flag.

Method blank

One per analytical batch

No analytes detected > % LOQ
or >1/10" the amount in the
samples.

Assess data. Correct problem. If
necessary, re-prepare and
analyze method blank and all
samples processed with the
contaminated blank.

Apply B-flag to all associated
positive results for the specific
analyte(s), as appropriate.
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Table 28-1

Summary of Calibration and Quality Control Procedures for Methods DV-LC-0012 (PFOS/PFOA)

QC Check

Minimum
Frequency

Acceptance
Criteria

Corrective
Action?

Flagging
Criteria®

LCS for all analytes

One LCS per analytical batch

Acceptance criteria:
Worksheet #15.

Correct problem, then
reanalyze.

If still out, re-prepare and
reanalyze the LCS and all
samples in the affected batch.

If corrective action fails, apply
Q-flag to the specific analyte(s) in
all samples in the associated
preparatory batch.

MS/MSD

One per 20 samples per matrix as
a minimum and as defined on the
chain-of-custody form

Acceptance criteria:
Worksheet #15.

Assess data to determine
whether there is a matrix effect
or analytical error. Analyze LCS
for failed target analytes.
Potential matrix effects should
be communicated to CH2M Hill
S0 an evaluation can be made
regarding the DQOs.

For the specific analyte(s) in all
samples collected from the same
site matrix as the parent, apply
J-flag if:

(1) %R for MS or MSD > upper
control limit

(2) %R for MS or MSD < lower
control limit

(3) MS/MSD RPD > control limit

Surrogate spike

Every sample, spiked sample,
standard, and method blank

Acceptance criteria:
Worksheet #15.

Correct problem, then re-
prepare and reanalyze the
affected samples.

If matrix effect is verified,
discuss in case narrative.

For the samples:

If the %R > UCL for any surrogate,
apply J-flag to all positive results
for associated analytes.

If the %R < LCL for any surrogate,
apply J-flag to all positive results
for associated analytes and UJ-flag
to all associated nondetects.

If any surrogate recovery is <10%,
apply Q-flag to all results for all
associated analytes.
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Table 28-1

Summary of Calibration and Quality Control Procedures for Methods DV-LC-0012 (PFOS/PFOA)

QC Check

Minimum
Frequency

Acceptance
Criteria

Corrective
Action?

Flagging
Criteria®

DL study (as part of the LOD
process; see the DoD QSMC)

At initial setup and then once per
12-month period or quarterly DL
verification

Detection limits established
will be <% the LOQ in
Worksheet 15. See 40 CFR,
Part 136, Appendix B of DoD
QSMe,

All analytes must be detected
and identified by method-
specified criteria for the for the
verification check to be valid,
or the verification check must
produce a response that is at
least 3 times the instrument
noise level and greater than the
response in the blanks
associated with the MDL study.

Continue the DL study until all
criteria are met.

N/A

LOD determination and
verification (see the DoD
QSM©)

At initial setup and verified
quarterly (if a laboratory uses
multiple instruments for a given
method, the LOD must be verified
on each)

The apparent signal-to-noise
ratio must be at least 3 and the
results must meet all method
requirements for analyte
identification.

If the LOD verification fails, the
laboratory must (1) repeat the
detection limit determination
and LOD verification at a higher
concentration or (2) perform
and pass two consecutive LOD
verifications at a higher concen-
tration. The LOD is set at the
higher concentration.

N/A; samples may not be analyzed
without a valid LOD.

LOQ establishment and
verification (see the
DoD QSM°S)

At initial setup: (1) verify LOQ);
and (2) determine precision and
bias at the LOQ); then verify LOQ
quarterly (if a laboratory uses
multiple instruments for a given
method, the LOQ must be verified
on each; see of DoD QSM¢®

(1) The LOQ and associated
precision and bias must meet
client requirements and must be
reported or (2) in the absence of
client requirements, must meet
LCS control limits.

See the DoD QSM.

If the LOQ verification fails, the
laboratory must either establish
a higher LOQ or modify method
to meet the client-required
precision and bias.

N/A; samples may not be analyzed
without a valid LOQ.

Results reported between the
DL and LOD, and the LOD
and LOQ

None

None.

None.

Apply J-flag to all results between
DL and LOQ. If no result below the
LOD, report to the LOD, flag “U.”
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Table 28-1

Summary of Calibration and Quality Control Procedures for Methods DV-LC-0012 (PFOS/PFOA)

QC Check

Minimum
Frequency

Acceptance
Criteria

Corrective
Action?

Flagging
Criteria®

Demonstrate acceptable
analyst capability

Before using any test method and
at any time there is a significant
change in instrument type,
personnel, or test method (see

Appendix C of DoD QSM°)

QC acceptance criteria pub-
lished by DoD, if available;
otherwise method- specified
criteria.

Recalculate results; locate and
fix problem, then rerun
demonstration for those analytes
that did not meet criteria (see

the DoD QSME).

N/A. This is a demonstration of
ability to generate acceptable
accuracy and precision using four
replicate analyses of a QC check
sample (e.g., LCS or PE sample).
No analysis will be allowed by an
analyst until capability is
demonstrated.

@Al corrective actions associated with project work will be documented, and all records will be maintained by the laboratory.

bFlagging criteria will be applied when acceptance criteria were not met and corrective action was not successful or corrective action was not performed.

¢DoD. 2013. DoD Quality Systems Manual for Environmental Laboratories. Version 5.0. May.

Key:

CFR = Code of Federal Regulations
CCV = continuing calibration verification

DL = detection limit

DoD = Department of Defense
ICAL = initial calibration

IS = internal standard

J = estimated value

LCS = laboratory control sample
LOD = limit of detection

LOQ = limit of quantitation

MDL = method detection limit
MS = matrix spike

MSD = matrix spike duplicate
N/A = not applicable

PE = Performance Evaluation
QC = quality control

QSM = Quality Systems Manual
RPD = relative percent difference
U = undetected

UCL = upper confidence limit
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Worksheet #29—Project Documents and Records

The required data package deliverables during every aspect of the project are identified in this
worksheet and consist of the following: (1) sample collection and field measurement records,
(2) analytical records, and (3) data assessment records.

Sample Collection and Field Measurement Records

Sample collection and field measurement records generally include field logbooks (SOP-TECH-
0035 in Appendix B), photo documentation, equipment decontamination records, sampling
instrument calibration records, boring logs, well construction diagrams, correspondence, chain-
of-custody forms, and air bills.

Analytical Records

Analytical Data Deliverables

PDF deliverables (no hardcopy data required) must be provided with a summary format forms
package (EPA Level Ill equivalent) plus all associated raw supporting data (EPA Level 1V
equivalent). The format deliverable may be equivalent to those specified in the latest versions of
EPA Contract Laboratory Program Statements of Work for Organic Analyses or as defined in the
DoD QSM version 5.0 as long as the format provides summarized, form oriented reporting, meet
all method specifications, and are fully able to be validated. Reporting formats require approval
from the CH2M Hill Project Chemist. The following information will be provided in the data
package:

e Cover letter complete with the following information:

- Report title and laboratory unique report identification (sample delivery group [SDG]
number)

- Project name and site location
- Name and location of laboratory and second-site or subcontracted laboratory
- Client name and address

- Statement of authenticity and official signature and title of person authorizing report
release.

e Table of contents
e Case narrative that addresses the following information at a minimum:

- Sample receipt discrepancies that may affect data usability, such as temperature
exceedances, etc.

- Table summarizing samples received, correlating field sample numbers, laboratory
sample numbers, and laboratory tests completed

- Descriptions of nonconformances in the sample receipt, handling, preparation, analytical,
and reporting processes and the corrective action taken in each occurrence

- Identification of samples and analytes for which manual integration was necessary
- ldentification and justification for sample dilution

49



- Discussion of all qualified data and definition of qualifying flags
Field identification number

Date received

Date prepared

Date and time of analysis

Preparation and analytical method

Dilution factor (provide both diluted and undiluted results when available)
Sample-specific RL adjusted for sample size, dilution/concentration
Sample-specific DL adjusted for sample size, dilution/concentration
Units

Surrogate percent recoveries

MS/MSD and LCS spike concentrations, native sample results, spiked sample results, percent
recoveries, and relative percent difference (RPD) between the MS and MSD results;
associated QC limits also must be provided

Method blank results
Analytical batch reference number that cross references samples to QC sample analyses

Analytical sequence or laboratory run log that contains sufficient information to correlate
samples reported in the summary results to the associated method QC information, such as
initial and continuing calibration analyses

Internal standard recovery and RT information, as applicable

Initial calibration summary, including standard concentrations, response factors (RFs),
average RFs, relative standard deviations (RSDs) or correlation coefficients, and calibration
plots or equations, if applicable

CCV summary, including expected and recovered concentrations and percent differences
Instrument tuning and mass calibration information as applicable

Other method-specific QC sample results

Sample preparation logs

Example calculation for obtaining numerical results from at least one sample for each matrix
analyzed; provide algorithm

Reconstructed total ion chromatograms or selected ion current profiles for each sample (or
blank) analyzed and mass spectra for each compound identified

Executed chain of custody and sample receipt checklist

The data for this project will be collected and documented in such a manner that will allow the
generation of data packages that can be used by an external data auditor to reconstruct the
analytical process.

Only PDF version of the data and the EDD will be provided as part of the laboratory deliverable.
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Electronic Analytical Record Format and ERPIMS

The laboratory will provide a CH2M Hill Laboratory Spec 7 electronic format deliverable, which
is defined in the laboratory Statement of Work for the project. After data validation is complete,
CH2M Hill will convert the data report received from the laboratory and submit an electronic
deliverable report in the ERPIMS 5.0 format. The information transferred will include all
required technical data such as site information, geology, hydrogeology, and chemical analytical
results.

Data Assessment Records

Data assessment records include, but are not limited to, data validation reports and corrective
action reports.
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Worksheet #31, #32, and #33—Assessments and Corrective Actions

Periodic assessments will be performed during the course of the project so that the planned project activities are implemented in accordance with this UFP-
QAPP. The type, frequency, and responsible parties of planned assessment activities to be performed for the project, as well as, any corrective action
measures, are summarized in the table below. All corrective action reports will be provided to AFCEC for review.

Person(s) Person(s) Person(s)
Assessment Responsible Assessment Timeframe of Responsil_ale for Assessment Timeframe of Responsible_ for Respor}sibl_e for
Type Part)_/ anq Frequency Deliverable Notification Responding to Response_ Response Implemen_tlng Mon_ltorlng.
Organization Assessment Documentation Corrective Corrective Action
Findings Actions Implementation

Field Procedure |Jane Messner/ | Weekly Internal 1 business day Jason Dalrymple/ | Internal 1 business day Jane Messner/ Nigel Tindall/
Assessment and | Brad Johnson/ Memorandum CH2M Hill Memorandum Brad Johnson/ CH2M Hill
Work Plan CH2M Hill CH2M Hill
Compliance
Field Jane Messner/ | Daily Internal 1 business day Jason Dalrymple/ | Internal 1 business day Jane Messner/ Nigel Tindall/
Documentation | Brad Johnson/ Memorandum CH2M Hill Memorandum Brad Johnson/ CH2M Hill
Reviews CH2M Hill CH2M Hill
Health and Carl Woods/ Once during | Internal 3-5 business days | Carl Woods/ Written Audit 24 hours after Jane Messner/ Nigel Tindall/
Safety Audit CH2M Hill task order Memorandum CH2M Hill Report notification Brad Johnson/ CH2M Hill

implementati CH2M Hill

on
Sample Angie Tinker/ | After Internal e-mail | 24 hours after Doug Scott/ Internal and 24 hours after Jason Dalrymple/ | Nigel Tindall/
Condition CH2M Hill samples are sample receipt CH2M Hill External e-mail notification CH2M Hill CH2M Hill
Report received at

the

laboratory
Data Validation | Doug Scott/ After Internal and 14 business days | Laboratory QA Internal and 7 business days | Laboratory QA | Doug Scott/

CH2M Hill receiving external e-mail Manager external Manager CH2M Hill

data form corrective action

laboratory reports, updated

and during case narratives,

data and corrected data

validation submissions
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Person(s)

Person(s)

Person(s)

Assessment Responsible Assessment Timeframe of Responsit_)le for Assessment Timeframe of Responsible. for Respor}sibl_e for
Type Party an_d Frequency Deliverable Notification Responding to Response Response Implemer_ntmg Monitoring
Organization Assessment Documentation Corrective Corrective Action
Findings Actions Implementation
Data Quality Doug Scott/ One for each | Internal and 30 days after Recipients listed | Internal and 7-10 business Doug Scott/ Nigel Tindall/
Evaluation CH2M Hill property External completion of in Distribution external responses | days CH2M Hill CH2M Hill
Report after all data | Report validation Memorandum to comments and
are validated (Worksheet #3) applicable report
revision
Internal Project | Jason Dalrymple/| Once per Internal 7-10 business Nigel Tindall/ Internal and 7-10 business Varies dependent | Mark Hilyard/
Reporting CH2M Hill report and/or | Report days CH2M Hill external responses | days upon the CH2M Hill
Reviews per report Comments to comments and expertise
version applicable report required by the
revision CH2M Hill

senior reviewers
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Worksheet #34—Data Verification and

Va

lidation Inputs

To confirm that scientifically sound data of known and documented quality are used in making project
decisions. This worksheet establishes the procedures that will be followed to verify and validate project
data including, but are not limited to, sampling documents and analytical data packages.

Item

Description

Verification
(completeness)

Validation
(conformance to
specifications)

Planning Documents/Records

1 Approved UFP-QAPP X

2 Contract X

3 Field SOPs X

4 Laboratory SOPs X

Field Records (as applicable)

5 Field logbooks 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 Geophysics reports X X
11 Relevant correspondence X X
12 Change orders/deviations X X
13 Field audit reports X X
14 Field corrective action reports X X
Analytical Data Package

15 Cover sheet (laboratory identifying information) X X
16 Case narrative X X
17 Internal laboratory chain-of-custody X X
18 Sample receipt records X X
19 Sample chronology (dates and times of receipt, preparation, and analysis) X X
20 Communication records X X
21 DL/LOD/LOQ establishment and verification 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 Corrective action reports X X
27 EDD X X
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Worksheet #35—Data Verification Procedures

Data verification is a completeness check to confirm that all required activities were conducted, all specified

records are present, and the contents of the records are complete. It applies to both field and laboratory

records.

Verification
Input

Description

Person(s) Responsible for Verification

Chain-of-Custody
and Shipping
Forms

Chain-of-custody forms and shipping documentation will
be reviewed internally upon their completion and verified
against the packed sample coolers they represent. The
shipper’s signature on the chain-of-custody forms will be
initialed by the reviewer, a copy of the chain-of-custody
retained in the project file, and the original and remaining
copies taped inside the cooler for shipment.

Jane Messner /CH2M Hill
Jason Dalrymple/CH2M Hill

Field Notebooks

Field notes will be reviewed internally at the end of each
working day and placed in the project file.

Jane Messner /CH2M Hill
Jason Dalrymple/CH2M Hill

Field SOPs

Verify that the sampling SOPs were followed.

Jane Messner /CH2M Hill
Jason Dalrymple/CH2M Hill

Onsite Screening
(such as
photoionization
readings)

Verify that the field data meets UFP-QAPP requirements
for completeness and accuracy based on field calibration
records.

Jane Messner /CH2M Hill
Jason Dalrymple/CH2M Hill

Field Audit
Reports and
Corrective Actions

Verify that applicable field audits and Health and Safety
meetings were completed and that all required corrective
actions were defined, implemented and effective.

Jane Messner /CH2M Hill
Jason Dalrymple/CH2M Hill

Analytical SOPs

Verify that the analytical SOPs were followed.

Laboratory QA Officer/TA
Doug Scott/CH2M Hill

Laboratory Data

Laboratory data packages will be verified internally by the
laboratory performing the work for completeness and
technical accuracy prior to submittal. Received data
packages will be validated internally by the

CH2M Hill project chemist.

Laboratory QA Officer/TA
Doug Scott /CH2M Hill

Method QC
Results

Verify that the required QC samples were run and met
required limits.

Laboratory QA Officer/TA
Doug Scott /CH2M Hill

Field QC Sample
Results

Verify that the required field QC samples were run and
met required limits.

Laboratory QA Officer/TA
Doug Scott /CH2M Hill

Quantification
Limits

Verify that the sample results met the project
quantification limit specified in the UFP-QAPP.

Doug Scott /CH2M Hill

Laboratory
Corrective Actions

Verify that applicable laboratory corrective actions were
defined, implemented and effective.

Laboratory QA Officer/TA
Doug Scott /CH2M Hill

Project Reports

Project reports will undergo a QA review by
CH2M Hill senior staff and AFCEC with applicable
expertise dependent upon the content of the report.

Various/CH2M Hill/AFCEC
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Worksheet #36—Data Validation Procedures

The objective of the data validation is to assess the performance associated with the analysis in
order to determine the quality of the data, which will be accomplished by evaluating whether the
collected data comply with the pre-defined project requirements (including method, procedural,
or contractual requirements) and by comparing the collected data with criteria established based
on the project DQOs.

All types of data, including screening data and definitive data, are relevant to the usability
assessment. The following sections focus on the data review requirements for definitive data
only. The validation criteria are defined in Work Sheet #28, and discussed below.

Data Review Requirements for Definitive Data

Scientifically sound data of known and documented quality that meet the DQOs are essential to
the decision making process. Data will be examined and evaluated to varying levels of detail
and specificity by a variety of personnel who have different responsibilities within the data
management process. Data assessment includes verification, review, validation, evaluation and
usability assessment. The data review process will be documented to facilitate efficient and
accurate assessment of data quality and usability. The overall usability of the data is indicated
with appropriate qualifiers.

Laboratory Requirements

The analytical data package must contain adequate information and be presented in a clear and
concise manner. The laboratory data package should be organized such that the analytical results
are reported on a per analytical batch basis, unless otherwise specified. A reviewer should be
able to determine the PARCCS of the data, based on the information contained in the data
package. Additional information may be required, depending on the detail of data review
performed.

A schedule should be established so that data packages (that is, SDGs) are provided in a timely
manner to CH2M Hill for data review, validation, assessment, and use. This includes identifying
the anticipated number of these data packages to be generated for the project.

Laboratory Data Reporting Requirements

The following requirements should be met for reporting:

e LODs, DLs, and sample results should be reported to one decimal place more than the
corresponding LOQ, unless the appropriate number of significant figures for the
measurement dictates otherwise.

e Samples will be analyzed undiluted if possible. Nondetects will be reported to the LODs.
All sample reporting factors have to be adjusted because of dilutions.
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Manual Integrations

Manual integrations are an integral part of the chromatographic analysis process and will be done
only as a corrective action measure. Examples of instances where manual integration would be
warranted include, but are not limited to, co-eluting compounds resulting in poor-peak
resolution, a misidentified peak, an incorrect RT, or a problematic baseline.

When manual integrations are used, the following procedures will be implemented to document
the event and for consistency in performing the manual integration:

e An LSOP will be followed for manual integrations. This SOP will specify the following:
(1) when automated integrations by the instrument are likely to be unreliable, (2) what
constitutes an unacceptable automated integration, (3) how the problems should be resolved
by the analyst, and (4) the procedures for the analyst to follow in documenting any required
manual integrations.

e Raw data records will include a complete audit trail for those manipulations, including the
following: (1) results of both the automated and manual integrations, (2) notation of the
cause and justification for performing the manual integrations, (3) date, and (4) signature or
initials of person performing the manual operations.

e All manual integrations must be reviewed and approved by the laboratory section supervisor
and/or the QA officer.

e All manual integrations must be identified in the case narrative.

Laboratory Data Review Requirements

All definitive data will be reviewed first by the laboratory analyst and then by the laboratory
supervisor of the respective analytical section using the same criteria before they are submitted to
CH2M Hill. This internal data review process, which is multi-tiered, should include all aspects of
data generation, reduction, and QC assessment. Elements for review or verification at each level
must include, but are not limited to, the following :

e Sample receipt procedures and conditions

e Sample preparation

e Appropriate LSOPs and methodologies

e Accuracy and completeness of analytical results

e Correct interpretation of all raw data, including all manual integrations

e Appropriate application of QC samples and compliance with established control limits

e Verification of data transfers

e Documentation completeness

e Accuracy and completeness of data deliverables (hard copy and electronic)

Laboratory Data Evaluation

The calibration, QC, corrective actions, and flagging requirements for definitive data are
provided in Worksheet #28 (Analytical Quality Control and Corrective Action). Data qualifiers
should be applied by the laboratory as part of their internal validation activities. The allowable
data qualifiers for definitive data are Q, E, J, B, and U. The definitions of the data qualifiers are
provided in the Table 36-1. Flagging criteria apply when acceptance criteria are not met and
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corrective actions were not successful or not performed. The data qualifiers must be reviewed by
the supervisor of the respective analytical sections.

The laboratory QA section should perform a 100 percent review of 10 percent of the completed
data packages. The laboratory project representative should complete a final review on all the
completed data packages.

The CH2M Hill Project Chemist or designee will subsequently evaluate the flags applied by the
laboratory as part of their data review and usability assessment activities.

Laboratory Method Blank Evaluation Guidance

For method blanks, the source of contamination should be investigated. If one-half the LOQ is
exceeded, the laboratory should evaluate whether reprocessing of the samples is necessary using
the following criteria: 1) the method blank contamination exceeds a concentration greater than
1/10 of the measured concentration of any sample in the associated preparation batch or 2) there
is evidence indicating that the blank contamination otherwise affects the sample results. Except
when the sample analysis resulted in a nondetect, all samples associated with method blank
contamination and meeting these criteria must be reprocessed in a subsequent preparation batch.
If no sample volume remains for reprocessing, the results will be reported with a B-flag, along
with any other appropriate data qualifier. If an analyte is found only in the method blank, but not
in any batch samples, no flagging is necessary. Method blank contamination must be addressed
in the case narrative.

Table 36-1

Laboratory Data Qualifiers
UFP-QAPP for PFC Sampling at the AV Groundwater Plume

Qualifier Description

Q This indicates that one or more QC criteria fail. Data must be carefully assessed by CH2M Hill with
respect to the project-specific requirements and evaluated for usability. Subsequent assessment by DoD
may result in rejection of data.

J The analyte was positively identified; the quantitation is an estimation because of discrepancies in
meeting certain analyte-specific QC criteria.

B The analyte was found in an associated blank above one half the LOQ, as well as in the sample.

U The analyte was analyzed for but not detected.

E Exceeds calibration range of the instrument.

CH2M Hill Requirements

CH2M Hill has overall responsibility for data quality and may be assisted in its review by
external organizations. Regardless of who performs the data review, the individual(s) should
possess the disciplinary expertise, experience, and theoretical knowledge to perform the task, and
a complete understanding of the intended use of the data and the relationship of the QC results to
the usability of the data.
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Data Verification Guidelines

The CH2M Hill Project Chemist will review the data verification performed by the laboratory for
completeness and accuracy. Data verification may be done electronically or manually, or by a
combination of both. The verification process includes, but is not limited to the following:

e Sampling documentation (such as the chain-of-custody form)

e Preservation summary and holding times

e Presence of all analyses and analytes requested

e Use of required sample preparation and analysis procedures

e LODsand LOQs

e Correctness of concentration units

e Case narrative

Data Validation Guidelines

The data validation process builds on data verification. The CH2M Hill Project Chemist will
review the laboratory case narrative and data validation results, with data qualifiers removed or
added if needed.

Validation will be performed on an analytical batch basis by assessing QC samples and
associated field sample results. Data validation guidelines have been developed according to the
method requirements, professional judgment and general DoD requirements (see Table 36-2).
Note that Table 36-2 includes additional information that is not included in the table as published
by the DoD QSM Version 5.0 (DoD, 2013) but can be used to help define additional general
flagging criteria applied (in some cases based on professional judgment).

The following information will be reviewed as part of a Level I11-type summary data validation:
e Chain-of-custody documentation
e Holding time

e QC sample frequencies
e Method blanks

e LCS
e Surrogate spikes
e MS/MSD

e Initial and continuing calibration information

e Internal standards

e Tuning criteria

e FD precision

e Case narrative review and other method-specific criteria

Raw Data Review

Data review can involve an in-depth review of the raw data to verify accuracy followed by
analysis and interpretation of the data in the context of the project objectives and end-use as part
of the usability assessment. The review may include but is not limited to the following:
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e Method-specific instrument calibration and QC parameters

e Raw data and chromatograms

e System performance

e Proper integration (if applicable)

e Spectral matches, and/or RTs to verify analyte identification (where applicable)
e Random check of calculations

e Interference problems or system performance problems

e Estimated results (such as J-qualifiers)

e Resolution by the laboratory of any identified problems, as necessary

An automated process may be used to perform all of the comparisons against the limits for
elements of QC that are available in the laboratory electronic deliverables. The automated
process will include data flagging for issues related to method and field blanks, LCSs, MS/MSD
samples, field duplicates, surrogate recoveries, holding time, and reconciliation of dilutions and
re-extractions. All of the elements of QC, their limits, and the logic for applying flags will be
incorporated in the computer application. Automated elements will be verified manually.
Elements not incorporated into the automated checks such as instrument calibrations and tuning
will be completed manually.

Data Assessment and Interpretation

This phase of the data validation process (assessment) may include but is not limited to the review of
the following:

e All Q-flagged data and final determination of its usability

e All B-flagged data and final determination of its usability

e Laboratory and field blank contamination and parallel contamination in samples
e Duplicate and replicate sample analyses

e All matrix flagged data

e Potential LCS failure where marginal exceedances criteria may apply

e Impact of multiple data issues on the final analytical results

e Deficiencies identified during data verification and assessment of their impact on the sample
results

e Incorporation of site-specific factors and assessment of their impact on the data

e Assessment of data usability and assignment of final data qualifiers listed in Table 36-3, as
necessary

e Discussion of completeness, representativeness, and comparability

Data flags, as well as the reason for each flag, will be entered into an electronic database and
made available to the data users. A final flag is applied to the data by the data validator/chemist
after evaluating all flags entered into the database and selecting the most conservative flags.

A DSR will be prepared to summarize the findings and their impact on the overall data usability.
This may be incorporated into the final usability assessment.
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Method Blank Evaluation Guidance

The CH2M Hill Project Chemist will evaluate laboratory B-qualified data such as method
blanks, as well as other field blanks based on the concentration of the analyte in the samples in
relation to the concentration in the blank. The B-flag may be removed and not used if the
analyte concentrations in the samples are much higher (> 5 times) than in the blank (> 10 times
in case of common laboratory contaminants). Any blank contamination that may impact data
usability must be discussed in conjunction with project-specific goals. When a data set contains
low-level detects in field samples and has associated field or laboratory blanks that have detects
at similar concentrations, this suggests that the low-level detects in these field samples may be
artifacts because of either field or laboratory practices. A sample detect that is < 5 times the
blank contamination (< 10 times for common laboratory contaminants) may be considered a
nondetect and flagged “U” at the detected concentration.

Duplicate Evaluation Guidance

QC measures for precision include FDs, field replicates, laboratory duplicates, MSDs, analytical
replicates, and surrogates. These measures will be evaluated by the laboratory and qualified
according to applicable procedures, with the exception of the FDs.

Specifically, FDs should be sent to the laboratory as blind samples and should be given unique
sample identification numbers. These sample results can be used to assess field sampling
precision, laboratory precision, and, potentially, the representativeness of the matrix sampled.
Flagging of results associated with FDs should be assigned such that the level of uncertainty
required, as provided by the project-specific objectives, is taken into account.

Poor overall precision may be the result of one or more of the following: field instrument
variation, analytical measurement variation, poor sampling technique, sample transport
problems, or spatial variation (heterogeneous sample matrices). To identify the cause of
imprecision, the project team should evaluate the field sampling design rationale and sampling
techniques, and review both field and analytical duplicate sample results. If poor precision is
indicated in both the field and analytical duplicates, then the laboratory may be the source of
error. If poor precision is limited to the FD results, then the sampling technique, field instrument
variation, sample transport, and/or spatial variability may be the source of error. If data
validation reports indicate that analytical imprecision exists for a particular data set or SDG, then
the impact of that imprecision on usability must be discussed in the report.

Flagging Conventions

The allowable final data qualifiers for definitive data and the hierarchy of data qualifiers, listed
in order of the most severe through the least severe, are R, J, UJ, and U. Their definitions are
summarized in Table 36-3.

61



Table 36-2 presents the specific guidelines for applying these data usability qualifiers and
includes additional information that is not included in the table as published by the DoD QSM
Version 5.0, but can be used to help define additional general flagging criteria applied (in some
cases based on professional judgment). Table 36-4 presents the final data reporting flag

conventions to be used in compliance with the DoD QSM version 5.0.

Table 36-2
General Data Qualifying Conventions

UFP-QAPP for PFC Sampling at the AV Groundwater Plume

QC Requirement

Criteria

Flag

Flag Applied To

Holding Time Time exceeded for extraction or analysis by | J for the positive results; R or UJ All analytes in the
a factor of 2 or more for nondetects* sample
Sample Sample not preserved J positive results; R or UJ for Sample
Preservation nondetects*
Temperature out of control J for positive results; UJ for Sample

nondetects* R based on
professional judgment

Instrument Tuning

Mass assignment error or lon abundance
method-specific criteria not met

R for all results, if critical ions
involved, use judgment otherwise

All associated
samples in analytical
batch

Initial Calibration

All analytes must be within method-
specified criteria
(Worksheet #28)

J for positive results; UJ for
nondetects, R based on
professional judgment

All associated
samples in analytical
batch

Second Source

All analytes must be within method-

High Bias: J for positive results, no

All associated

Check or specified criteria flag for nondetects samples in analytical
Continuing (Worksheet #28) Low Bias: J for positive results, UJ | batch
Calibration for nondetects
J positive/R all nondetects greater
than twice the control criteria
LCS Organics: J for the positive results; The specific

%R greater than UCL
%R less than LCL and greater than 10%
%R less than LCL and less than 10%

J for the positive results; UJ for the
nondetects

J for the positive results; R for the
nondetects

analyte(s) in all
samples in the
associated analytical
batch

Internal Standards | Area greater than UCL J for positive results Sample
Area less than LCL J for the positive results; UJ for the
Sample is re-extracted and reanalyzed and | nondetects
recovery outside of criteria is confirmed as | If area is to low based on
a matrix effect professional judgment, UJ or R
nondetects
Surrogate Spikes %R greater than UCL J for positive results Sample
%R less than LCL and greater than 10% J for positive results; UJ for
nondetects
%R less than 10% J for positive results; R for
nondetects
Excessive dilution No flag required
Blanks (Method, Analyte(s) detected greater than 1/2 LOQ U for positive sample results < 5x All samples in

and Field)

(use the blank of the highest concentration)

highest blank concentration (10x
for common laboratory
contaminants)

preparation, field or
analytical batch,
whichever applies
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Table 36-2 (Continued)
General Data Qualifying Conventions

UFP-QAPP for PFC Sampling at the AV Groundwater Plume

QC Requirement Criteria Flag Flag Applied To
Field duplicates or | Both sample results greater than 5 times J for the positive results The specific
laboratory LOQ and RPD greater than UCL analyte(s) in all
duplicates or samples collected on
One or both samples less than 5 times LOQ | J for the positive results UJ for the Ehe same sampling
and a difference between results of nondetects ate o
+2 times LOQ for water and air Note: No flagging is
required for RPDs
based on J-flagged
results
MS/MSD %R greater than UCL J for positive results The specific
%R less than LCL and >10% J for positive results; UJ for analyte(s) in the
nondetects parent sample
%R less than 10% J for positive results; R for
or nondetects
MS/MSD RPD greater than control limit; J for positive results
Sample concentration greater than 4x spike )
concentration; Excessive dilution* No flag required
RT Window Analyte within established window R for all results Sample
Key:
* = Based on analyte-specific review ND = not detected
LCL = lower confidence limit QC = quality control
LCS = laboratory control sample RPD = relative percent difference
LOQ = limit of quantitation RT = retention time
MS = matrix spike UCL = upper confidence limit
MSD = matrix spike duplicate
Table 36-3
Usability Assessment Data Qualifiers
UFP-QAPP for PFC Sampling at the AV Groundwater Plume
Qualifier Description

R The data are rejected because of deficiencies in meeting QC criteria and may not be used for decision
making.

J The analyte was positively identified; the quantitation is an estimation because of discrepancies in
meeting certain analyte-specific QC criteria or the analyte was positively identified but the associated
concentration is an estimation above the DL and below the LOQ.

uJ The analyte was not detected; however, the result is estimated because of discrepancies in meeting
certain analyte-specific QC criteria.

0] The analyte was analyzed for, but not detected or is qualified as nondetect because of blank
contamination.

Key:

DL = detection limit

LOQ = limit of quantitation

QC = quality control
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Table 36-4
Data Qualifying Conventions—Quantitation

UFP-QAPP for PFC Sampling at the AV Groundwater Plume

Criteria Report
<DL Nondetect result, U at the LOD
>DL<LOQ Estimated detected result flagged J
>L0Q Report result, flag as needed

> high standard/linear range

Estimated detected result flagged J

Examples:

DL =2, LOD =4, LOQ = 15, sample is undiluted.

Example #1: Analytical result: not detected; reported result: <4U.

Example #2: Analytical result: 3; reported result: 3J.
Example #3: Analytical result: 10; reported result: 10J.
Sample #4: Analytical result: 15; reported result: 15.

Key:

DL = detection limit

LOD = limit of detection
LOQ = limit of quantitation
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Worksheet #37—Data Usability Assessment

The data usability assessment is an evaluation based on the results of data verification and
validation in the context of the overall project decisions or objectives. The assessment is used to
determine whether the project execution and resulting data meet the project DQOs. Both the
sampling and analytical activities must be considered, with the ultimate goal of assessing
whether the final, qualified results support the decisions to be made with the data.

The following sections summarize the processes to determine whether the collected data are of
the right type, quality, and quantity to support the environmental decision making for the project,
and describe how data quality issues will be addressed and how limitations of the use of the data
will be handled.

Summary of Usability Assessment Processes

Data gaps may be present if (1) a sample is not collected, (2) a sample is not analyzed for the
requested parameters, or (3) the data are determined to be unusable. The need for further
investigation will be determined on a case-by-case basis, depending on whether data can be
extrapolated from adjacent sample locations, and whether the data are needed based on the
results from adjacent sample locations.

The CH2M Hill Project Chemist and the laboratory will confirm that the collected data meet the
LODs, LOQs, and laboratory QC limits specified in this document. During the data validation
assessment, nonconformances will be documented, and data will be qualified accordingly. The
CH2M Hill Project Chemist will determine whether the data are usable based on the
requirements specified in this document.

All data as qualified by the CH2M Hill Project Chemist are considered useable, with the
exception of rejected data. Estimated and/or biased results are considered usable. Outliers, if
present, can be addressed on a case-by-case basis. There is no generic formula for determining
whether a result is an outlier. Potential outliers will be referred to a statistician and/or senior
consultant, who will determine which formulas are appropriate for classifying data points in a
statistically appropriate and defendable manner.

Evaluative Procedures to Assess Project-Specific Overall
Measurement Error

Overall measurement error is normally associated with both sampling design and quality and
quantitative measures performed in both the field and laboratory. In-depth assessment will be
performed during the data review and validation processes to assess conformance with the field
SOPs, LSOPs, and objectives of this document. Qualifiers will be used to indicate overall
usability of the data.

Personnel Responsible for Performing Usability Assessment

Doug Scott/CH2M Hill Project Chemist

Nigel Tindall/CH2M Hill PM

Jason Dalrymple/CH2M Hill PFC Task Manager
Mark Hilyard/CH2M Hill QA manager

John Tunks/CH2M Hill Senior Technical Consultant
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Usability Assessment Documentation

All the results will be assembled and statistically reported for an overall quality assessment in a
data validation report, which will be provided as an appendix to the final project note
deliverable. The data validation report will identify precision and accuracy exceedances with
respect to the laboratory performance for each batch of samples, as well as comparability of field
and laboratory duplicates. Discussion will cover PARCC criteria as described in the following
subsections.

Precision

Laboratory precision is measured by the variability associated with duplicate (two) or replicate
(more than two) analyses. One type of sample that can be used to assess laboratory precision is
the LCS. Multiple LCS analyses over the duration of the project can be used to evaluate the
overall laboratory precision for the project. In this case, the comparison is not between a sample
and a duplicate sample analyzed in the same batch, but between LCSs analyzed in multiple
batches.

Total precision is the measurement of the variability associated with the entire sampling and
analytical process. The required levels of precision for each method, matrix, and analyte are
provided in Worksheet #15 (Reference Limits and Evaluation). Precision is determined by
analysis of duplicate field samples, laboratory duplicates, and/or MSDs. Field duplicate samples,
laboratory duplicate, and MSD samples should be analyzed to assess field and laboratory
precision at a frequency as described in Worksheet #20 (Field QC Sample Summary). For
duplicate sample results, the precision is evaluated using the RPD. For replicate results, the
precision is measured using the RSD. The formula for the calculation of RPD and RSD are
provided below.

If calculated from duplicate measurements:

RPD =100% x ch)l 1)
(C,+C,)x=
2
Where:
RPD = relative percent difference
C1= larger of the two observed values
Co = smaller of the two observed values
e |f calculated from three or more replicates, use RSD rather than RPD:
RSD =100% x (s/Y) (2

Where:

RSD = relative standard deviation
s = standard deviation

Y = mean of replicate analyses
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Standard deviation, o, is defined as follows:
"y - Y)?
- i Y 3
o Z_: n-1 )

Where:
o = standard deviation
yi = measured value of the ith replicate
Y= mean of replicate analyses
n = number of replicates

Accuracy

Accuracy reflects the total error associated with a measurement. A measurement is considered
accurate when the reported value agrees with the true value or known concentration of the spike
or standard within acceptable limits. Analytical accuracy is measured by comparing the percent
recovery (%R) of analytes spiked into an LCS or MS to a control limit. For many methods of
organic compound analysis, surrogate compound recoveries also are used to assess accuracy and
method performance for each sample analyzed.

Both accuracy and precision are calculated for each analytical batch, and the associated sample
results are interpreted by considering these specific measurements. The formula for calculation
of accuracy is included below as %R from pure and sample matrices. Accuracy requirements are
listed for each method, matrix, and analyte in Worksheet #15 (Reference Limits and Evaluation).

For measurements where MSs are used:

%R=100%>{SC_U} (4)

Where:

%R = percent recovery

S = measured concentration in spiked aliquot

U = measured concentration in unspiked aliquot
Csa = actual concentration of spike added

For situations where a LCS is used instead of or in addition to MSs:

%R =100% x {E_} )

sm

Where:

%R = percent recovery
Cm= measured concentration of LCS

Csm = actual concentration of LCS
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Representativeness

Representativeness is a qualitative term that refers to the degree in which data accurately and
precisely depicts the characteristics of a population, whether referring to the distribution of
contaminant within a sample, a sample within a matrix, or the distribution of a contaminant at
a site. Representativeness is determined by appropriate program design, with consideration of
elements such as sampling locations. Objectives for representativeness are defined for each
sampling and analysis task and are a function of the investigative objectives. Assessment of
representativeness will be achieved through use of the standard field sampling and analytical
procedures. Decisions regarding sample locations process and numbers and the statistical
sampling design are documented in Worksheets #10 (Conceptual Site Model), #11 (Data Quality
Objectives), and #17 (Sampling Design and Rationale).

Comparability

Comparability is a qualitative indicator of the confidence with which one data set can be
compared to another data set. The objective for this QA/QC program is to produce data with the
greatest possible degree of comparability. The number of matrices that are sampled and the
range of field conditions encountered are considered in determining comparability.
Comparability is achieved by using standard methods for sampling and analysis, reporting data
in standard units, normalizing results to standard conditions, and using standard and
comprehensive reporting formats. Complete field documentation using standardized data
collection forms supports the assessment of comparability. Historical comparability can be
achieved through consistent use of methods and documentation procedures throughout the
project. Assessment of comparability is considered subjective and the results should be
interpreted by experienced environmental professionals with a clear knowledge of the DQOs and
project decisions.

Completeness

Completeness is a measure of the amount of valid data obtained compared with the amount that
was expected to be obtained under correct, normal conditions. It is calculated for the
aggregation of data for each analyte measured for any particular sampling event or other defined
set of samples (for example, by site) as set out in the DQOs. Valid data are data that are usable
in the context of the project goals. Completeness is calculated and reported for each method,
matrix, and analyte combination. The number of valid results divided by the number of possible
individual analyte results, expressed as a percentage, determines the completeness of the data set.
For completeness requirements, valid results are all results not qualified with an R-flag after a
usability assessment has been performed. Completeness should not be determined only based on
laboratory data qualifiers. The goal for completeness is 95 percent for all samples.

Completeness is calculated as follows for all measurements:
Vv
%C =100% x [?} (6)

Where:

%C = percent completeness
V = number of measurements judged valid
T = total number of measurements
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Sensitivity

Sensitivity is the ability of an analytical method or instrument to discriminate between
measurement responses representing different concentrations. This capability is established
during the planning phase to meet project-specific objectives. It is important to be able to detect
the target analytes at the levels of interest. Sensitivity requirements include the establishment of
various limits such as calibration requirements, instrument LODs, and LOQs. The project
QA/QC and method requirements have been established to be compliant with the DoD QSM
Version 5.0 (DoD 2013). Project-specific LOD and LOQs are established in Worksheet #15 to
meet the DQOs in Worksheet #11.
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APPENDIX A

EPA PFC Letter and E-mail Communication



JED STq
R "8

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

g 3

=‘§ oL A % Region 1

% M 5 5 Post Office Square, Suite 100
i i | BOSTON, MA 02109

December 16, 2013

Rose H. Forbes, P.E.
Remediation Program Manager
HQ AFCEC/JIBCC

322 East Inner Road

Otis ANG Base, MA 02542-5028

Re:  Request for Perfluorinated Compound Groundwater Sampling & Analysis
Dear Ms. Forbes:

As an official follow-up to our discussions at the technical update meeting on 21 November
2013, EPA under provisions in Section VL. of the Federal Facilities Agreement (FFA) requests
expediting sampling of groundwater and analysis for perfluorinated compounds (PFCs) at Joint
Base Cape Cod (JBCC) rather than awaiting the national contract given site-specific
circumstances especially the presence of groundwater plumes off-base and the potential for
private wells to be impacted.

As you know, PFCs are emerging contaminants with two marker compounds, perfluorooctanoic
acid (PFOA) and perfluorooctane sulfonate (PFOS). There are no toxicity values or established
standards but provisional health advisory values for PFOA (0.4 ug/L) and PFOS (0.2 ug/L) in
groundwater have been established. Investigations for PFCs have begun on federal facilities in
New England and results have positively identified their presence at areas associated with fire
training areas and in/around hangars.

Given the chemical characteristics of PFCs, the location of FTA-1 at MMR and the presence of
the majority of the Ashumet Valley groundwater plume off-base, sampling of a number of
monitoring wells within the Ashumet Valley groundwater plume from FTA-1 to the leading edge
should be conducted since empirical data show that PFCs migrate further than VOCs. EPA
requests submission within three weeks of the date of this letter a draft project note work plan
providing details of the fieldwork.

If you have any questions, you can reach me at (617) 918-1392 or lim.robert@epa.gov.

Sincerely,

{lodd .

Robert Lim, Remedial Project Manager
Federal Facilities Superfund Section



cc:  Lynne Jennings/EPA
Len Pinaud/MassDEP



From: Lim, Robert [mailto:Lim.Robert@epa.gov]

Sent: Tuesday, January 07, 2014 3:47 PM

To: FORBES, ROSE H GS-13 USAF HAF AFCEC/CZO

Cc: Jacobs, Elliot (DEP); Jennings, Lynne; 'leonard.pinaud @state.ma.us'
Subject: MMR/JBCC, PFC Sampling & Analysis at Ashumet Valley

Hi Rose,

Here are EPA and MassDEP suggestions for monitoring as an initial step in investigating PFCs.

[MassDEP: Please correct if | missed something.]

1) AV monitoring wells: 30MWO0417C; USSD344051; 30MWO0585A; 95MW1171A or 95EW0701;
USFW502117; 95MW1237A

2)  Any private wells in the LUC boundary & perhaps downgradient of the LUC boundary if it is
determined that PFCs could have potentially migrated further than the AV VOC plume

We look forward to discussing the next steps, and hope that this is sufficient for your requests for
funding. Let me know if you need a more formal request.

~Bob



SOP-Tech-006
SOP-Tech-011

SOP-Tech-014
SOP-Tech-026
SOP-Tech-027
SOP-Tech-028
SOP-Tech-030
SOP-Tech-035
SOP-Tech-036
SOP-Tech-039
SOP-Tech-045
SOP-Tech-073

Appendix B

Field Sampling Standard Operating Procedures

Water Level and Total Depth Measurements

Field Measurements Using the YSI 6820 and 6920 Water Quality
Meters

Residential Well Sampling

Sampling Handling and Custody

Preserving Environmental Samples in the Field

Packing and Shipping — Environmental Samples

Small Diameter Well and Drive Point Groundwater Sampling
Field Logbook

Equipment Decontamination Procedures

Organic Vapor Monitoring

Creation, Assignment and Interpretation of Location IDs
Port Sampling
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Issuing Department: CH2M HILL QA Page 1 of 5

WATER LEVEL AND TOTAL DEPTH MEASUREMENTS

1.0 PURPOSE

The purpose of this technical procedure is to describe the equipment and methods used to
accurately determine the depth to water and total depth in a groundwater monitoring well,
pumping well, or piezometer.

2.0 SCOPE

This procedure applies to all CH2M HILL personnel and subcontractors who take
measurements of depth to water and total depths in wells at the Joint Base Cape Cod (JBCC)
SPEIM/LTM/O&M Program. The procedure is applicable to the sampling of monitoring wells
and must be performed prior to any activities, such as retrieval of passive sampling devices,
purging, or aquifer testing, that may disturb the water level.

3.0 REFERENCES

1. Diriscoll, F.G. 1986. Groundwater and Wells. St. Paul, MN: Johnson Division.

2. Thornhill, Jerry T. 1989. “Accuracy of Depth to Ground Water Measurements,” from
EPA Superfund Ground Water Issue, EPA/540/4-89/002.

3. U.S. Department of the Interior (USDI). 1981. Groundwater Manual, A Water
Resource Technical Publication. Water and Power Resources Services. Denver,
CO: U.S. Government Printing Office.

4. AFCEE. SPEIM/LTM/O&M Health and Safety Plan (HASP). Prepared by CH2M
HILL for AFCEE/MMR, Installation Restoration Program, Otis Air National Guard
Base, MA.

5. AFCEE. AFCEE MMR SPEIM/LTM/O&M Program Quality Assurance Project Plan
(QAPP). Prepared by CH2M HILL for AFCEE/MMR, Installation Restoration
Program, Otis Air National Guard Base, MA.

4.0 DEFINITIONS

1. Depth to Water: Distance from the measuring point of a well to the water level within
a well.

2. Total Depth: Distance from the measuring point of a well to the bottom of the well
sump.

3. Duplicate: Duplicate depth to water and total depth measurements obtained at the
same well with different water level meters. Duplicate measurements serve as a
quality check of the meter calibration and also the field procedures.

4. Sentry Well: A selected monitoring well where depth to water and total depth is
measured by each field team at the start of any water level measuring event. Total
depth measurements at the sentry well serves as a quality check of the meter
calibration and field procedure.

5. Potable Water: water obtained from the tap at the field services trailer. Potable
water is used to check the sensitivity of the water level meter probe prior to each
use. Deionized water (DI) water is not acceptable for this quality check as it does
not contain the ions needed to activate the probe.

UFP QAPP for PCF Sampling
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Procedure Number: TECH-006 Revision Number 2
Issuing Department: CH2M HILL QA Page 2 of 5

5.0 GENERAL

Water level data are used to determine the hydraulic gradient in an aquifer and changes in
groundwater water levels over time. The depth to water and total depth are used to calculate
the volume of standing water in the well. This volume is used to estimate the amount of water
to be purged from a well prior to sampling, and to establish when wells are fully recharged
following purging and slug testing. Total depth information is also used to verify the field
location, prior to initiating sampling procedures.

This technical procedure requires the use of an electronic water level device that employs a
battery-powered probe assembly attached to a cable marked in 0.01-foot increments. When
the probe makes contact with the water surface, a circuit is closed and energy is transmitted
through the cable to sound an audible alarm. This equipment will have a sensitivity adjustment
switch that enables the operator to distinguish between actual and false readings caused by the
presence of conductive, immiscible components, such as oil or gasoline on top of the
groundwater, or wet conditions in a well above the water-table piezometric surface. The
manufacturer's operating manual, which may be obtained from the Field Team Leader (FTL),
should be consulted for instructions on use of the sensitivity adjustment.

The measurements of static water level and total depth must be taken at an established
reference point, generally from the top of the casing at the surveyor's mark. The mark should
be permanent, such as a notch or mark on the top of the casing. If the surveyor’s point is not
marked at the time of water level measurement, the north side of the casing should be used
and marked. All equipment shall be decontaminated before and after introducing the
equipment to the well, following procedures in technical procedure TECH-036.

If it is not possible to measure the depth of a well in which pumping equipment has been
installed, the as-built construction plans will provide the total depth.

6.0 RESPONSIBILITIES

The Plume Lead (or designee) shall ensure that depth to water and total depth at the requested
wells are obtained by completing and submitting a request for field services (RFS). .

The Field Database Lead or designee responsible for entry of the RFS into the Sample
Tracking and Sample Scheduling (STSP) shall enter the locations into the STSP including field
duplicate locations as specified in Section 7.4 of this procedure. The Field Database Lead or
designee shall input all depth to water and total depth measurements into the STSP.

The FTL shall ensure that the appropriate quality control measures are included and followed
as part of water level and total depth monitoring activities. The FTL is to ensure that specific
procedures for water level, depth measurement and decontamination of the equipment are
followed. The FTL will also review duplicate depth to water and total depth measurements
obtained at an individual well where meters are calibrated.

Field Sample Staff will visually inspect the water level meter prior to each use for the
appearance of bent, kinked, torn or otherwise damaged cable.

UFP QAPP for PCF Sampling
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7.0 PROCEDURE
7.1 Equipment

e Water level indicator with audible alarm and a cable marked in 0.01-foot increments. The
point on the probe that triggers the alarm corresponds to the zero point. The water level
indicator shall be calibrated according to the manufacturer’s instructions.

e Additional weight may be necessary at depths deeper than 80 feet due to the buoyancy of
the cable when the weight of the tape is approximately equal to or greater than the weight of
the probe.

e Spray bottle of DI water and paper towels for decontamination of water meter cable and
probe.

7.2 Static Water Level Measurement

The static water level shall be measured each time a well is sampled. This must be done
before any fluids or passive sampling devices are withdrawn and before any purging or
sampling equipment enter a well.

If the well is sealed with an airtight cap, allow time for equilibration of pressures after the cap is
removed before taking water level measurements. To verify equilibration, water level readings
should be taken approximately three minutes apart to determine whether the water level is
static. The water level is considered static if two consecutive readings are within 0.01 feet. The
procedure is to record the first static water level measurement and then record the well’s total
depth before collecting the second water level measurement.

With the water level indicator switched on, slowly lower the probe until it contacts the water
surface, as indicated by the audible alarm. Raise the probe out of the water until the alarm
turns off. Continue raising and lowering the probe until a precise level is determined.

Record the reading on the cable at the established reference point to the nearest 0.01-foot.
Record the other data required in Section 8.0 (Records).

7.3 Total Depth Measurement

Slowly lower the water level indicator, with weight attached if necessary, until the cable goes
slack. Raise and lower the probe until the precise location of the bottom is determined.

Record the reading on the cable at the established reference point to the nearest 0.01-foot.
The measurement must be adjusted for the offset between the bottom of the probe and the
water level sensor. Record data required in Section 8.0 (Records).

The reference point for the total depth measurement is the bottom of the plumb attached to the
water level indicator. Since, measured values must be adjusted for the offset between the
bottom of the plumb and the water level sensor, this distance on the probe should be measured
in the field, added to the measurement, and noted in the field logbook.

UFP QAPP for PCF Sampling
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7.4 Synoptic Water Level Survey

Synoptic water level surveys are performed to determine the hydraulic gradient of the aquifer
within a limited period of time. These surveys can include as little as two locations and as many
as several hundred locations. If a water level survey consists of over 20 locations, then two or
more crews may be required to complete the survey within the limited time period.

The following procedures and quality checks shall be performed for each synoptic water level
survey.

e The FTL receives and reviews a Request for Services for a synoptic water level survey.
Access issues and preliminary reconnaissance of the requested water level locations are
reviewed prior to field crew mobilization.

e When multiple field teams are used for a field event, the FTL assigns water level locations
to each individual team. Duplicate locations will be assigned to each team (generally a 10%
frequency) as a quality check on the accuracy of the water level meters.

e Prior to collecting static water level measurements, the field crew shall test the operation of
the water level indicator by submerging the probe into a container of potable water until the
meter’s alarm sounds and light illuminates. This quality check shall be performed to ensure
that there is accurate probe sensitivity.

e Prior to field mobilization, all field crews shall measure one predetermined monitoring well
(i.e., the “sentry well”’) as a control for water level meter calibration. Static water level and
total depth shall be measured at the sentry well (monitoring well location 03MWO0055A) and
the FTL (or designee) will compare the measurements recorded by each field crew in the
field log books. If each crew’'s measurements are within an acceptable range of the others,
equal to or less than 0.1-ft, then all field crews will be permitted to complete the scheduled
assignments. If one or more water level indicators do not calibrate within the acceptable
range, a new water level indicator(s) will be issued and static water level and total depth
measurements will be performed at the common well using the replacement indicator(s).

o Upon completion of the synoptic water level event, the duplicate water level measurements
that are recorded in field log books shall be reviewed by the Field Services Group Manger
(or designee) and reviewed for accuracy. If duplicate measurements are found to be
greater than 0.1-ft from the survey measurement, then a third field crew will be dispatched
to the water level location to confirm either the survey or duplicated measurement.
Accurate water level measurements will then be transferred to Data Management for input
into the database.

7.5 Water Level Meter Maintenance and Tape Calibration

If the integrity of the water level meter cable is compromised as determined through visual
inspection by field sampler prior to each use, or there is a discrepancy in measurements
obtained at the “sentry well” and/or a discrepancy in the comparison of measurements obtained
by a second meter at a well (duplicates); or if the probe meter is found to be faulty (through
checks with potable water prior to each use) the water level meter will be tagged as
unacceptable for use and will be set aside for maintenance.

UFP QAPP for PCF Sampling
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Maintenance and calibration of water level meter tapes will be performed by a field equipment
vendor. Whenever the water level meter is submitted for maintenance, the meter tape will also
be calibrated against a steel tape. Meters with non-linear or cumulative deficiencies greater
than one inch in 300 feet are unacceptable for use.

8.0 RECORDS

All field notes for water level and well depth measurements will be recorded in accordance with
technical procedure TECH-035, Field Logbook.

UFP QAPP for PCF Sampling
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FIELD MEASUREMENTS USING THE YSI 6820 and
6920 WATER QUALITY METERS

1.0 PURPOSE

The purpose of this technical procedure is to describe the step-by-step methods for
calibrating, maintaining, and operating the YSI 6820 and 6920 water quality meters.

2.0 SCOPE

This procedure applies to all CH2M HILL personnel and subcontractors with
responsibility for Water Quality Determinations with the YSI 6820 and 6920.

3.0 REFERENCES

1. YSI Inc. 1996. 6820 Multi-Parameter Water Quality Monitor Instruction
Manual. YSI Incorporated, Yellow Springs, Ohio.

2. YSI Inc. 2000. YSI Model 650-MDS Operations Manual. YSI
Incorporated, Yellow Springs, Ohio.

3. YSI Inc. 1998. Environmental Monitoring Systems Operations Manual.
YSI Incorporated, Yellow Springs, Ohio.

4. AFCEE. SPEIM/LTM/O&M Health and Safety Plan (HASP). Prepared by
CH2M HILL for AFCEE/MMR, Installation Restoration Program, Otis Air
National Guard Base, MA.

5. AFCEE. AFCEE MMR SPEIM/LTM/O&M Program Quality Assurance
Project Plan (QAPP). Prepared by CH2M HILL for AFCEE/MMR,
Installation Restoration Program, Otis Air National Guard Base, MA.

4.0 DEFINITIONS

1. Sonde: A device that houses six field-replaceable sensors designed to
measure dissolved oxygen, conductivity, temperature, pH, oxidation
reduction potential and turbidity.

2. Terminal: The 650-MDS Terminal is a display terminal and data logger
by which the sonde communicates readings.

3. Flow-through cell: The flow through cell is an attachment for the sonde
that allows air-tight water quality measurements of small streams of
water (low flow), such as water pumped from a piezometer or monitoring
well.

5.0 GENERAL

The YSI 6820 and 6920 water quality meters are multi-parameter, water quality and
data collection systems. They are intended for use in research, assessment, and
regulatory compliance applications. Instructions for maintenance will be described

UFP QAPP for PCF Sampling
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in the operations manuals (YSI, 1998) provided by the manufacturer. Calibration
shall follow protocols designated in the calibration checklist located in each
instrument’s calibration logbook.

6.0 RESPONSIBILITIES

The Field Team Leader (FTL) shall assign trained, qualified personnel to take multi-
parameter measurements with the YSI and ensure compliance with this technical
procedure.

The FTL will oversee the daily operations as related to multi-parameter
measurements with the YSI. This individual will supervise the collection and
documentation of all field data generated. It is also the responsibility of the Field
Team Leader to ensure that the equipment used is calibrated before operation and
maintained correctly.

7.0 PROCEDURE
7.1 Materials

YSI 6820 or 6920 Sonde

YSI 650-MDS Data Logger
Smart Terminal connector cable
610 Data Logger Stand

Sonde guard

Flow-through cell

Discharge hoses (2)

Sonde stand

Concrete or plywood pad
Heavy-duty wire ties

Metal Securing Stake with chain and lock (pre-installed at surface water
monitoring locations)

7.2 Calibration

The instrument shall be calibrated daily according to the calibration checklist
specifically developed for the instrument being calibrated. The checklist is included
as Attachment |. Daily calibration procedures will be retained in a bound document
with an assigned document number.

7.3 Decontamination

The flow-through cell and discharge hoses will be decontaminated according to the
decontamination procedures in TECH-036. To decontaminate the sonde, simply
rinse with deionized water and diluted liquinox. The 650-MDS terminal shall be
wiped clean with a moist paper towel as necessary.

UFP QAPP for PCF Sampling
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7.4

7.4.1

7.4.2

7.5

7.5.1

YSI Field Usage (Discrete Measurements)

The procedures for measuring water quality parameters with the YSI 6820
and flow-through cell (in 650 Logging Mode) are as follows:

Calibrate instrument in accordance with the instrument-specific
calibration logbook.

Place sonde on stand and secure discharge hose from pump to influent
connector (bottom) of flow-through cell. Connect short discharge hose to
effluent connector (top) of flow-through cell and run into purge water
collection container.

When turbidity has moderated, allow flow-through cell to completely fill
with water. A continuous effort shall be made to keep air bubbles out of
the flow-through cell.

Connect the 650-MDS to sonde by connection cable.
On 650-MDS Main Menu select setup/edit site list and enter location ID.

Return to Main Menu. Select sonde menu/run/sampling interval/start
sampling.

Start logging and record parameters into logbook at 5-minute intervals.
When parameters have stabilized (Groundwater Purging and Sampling

SOP, TECH-015), select stop logging to terminate logging mode on the
650-MDS.

The procedures for measuring water quality parameters with the YSI 6820
without a flow-through cell (in Run Mode) are as follows:

Connect the 650-MDS and the sonde with a connection cable.

Remove sonde protective cover, install protective sleeve with openings
and lower into sample media.

Turn on 650-MDS and select sonde run.

Record stabilized parameters into logbook. (Surface Water Sampling
SOP, TECH-017)

Continuous Logging YSI

Retrieving the YSI 6920 Sonde

Arrive at site. Make field notes of the condition the YSI 6920 is in
(i.e., weeds, direction probes facing, any movement or change to
surroundings that may have occurred, etc.).

Gently pull YSI 6920 sonde from the water and remove from concrete
block.

UFP QAPP for PCF Sampling
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Attach the 650-MDS data logger to the YSI 6920 sonde with a connection
cable.

Place YSI 6920 sonde into river to collect one set of water quality
parameters. Turn on 650-MDS and select sonde run.

Collect stabilized parameters in the field logbook.

Remove YSI 6920 from river. Wrap protective sleeve with a wet towel
and place in transportation cooler.

7.5.1.1 Field Check of YSI 6920

7.5.2

7.5.3

As a field check bring a YSI 6820 into the field and take a discrete
reading at the same location where the YSI 6920 was logging parameter
(see section 7.4.2 of this procedure).

Log these readings into field logbook.

Uploading Data from the YSI 6920 Sonde to the Computer

To stop YSI 6920 from logging: connect 650-MDS to sonde. Select
sonde menu/run/unattended sample/stop logging.

To upload data from YSI 6920 to 650-MDS: Select sonde
menul/file/quick upload.

To upload data from 650-MDS to computer: connect modem PC cable to
650-MDS. Open EcoWatch program on PC and select sonde icon with
appropriate communication port. On 650-MDS select file/upload to PC.

In EcoWatch organize data in 60-minute intervals and note data
abnormalities in field logbook.

Export data into excel and organize data as specified by Plume Lead.

Give 6920 YSI’s to equipment room for cleaning and calibration and note
any equipment problems in field logbook.

Redeployment and Logging Setup of the YSI 6920

The procedures for redeployment and logging setup of the Continuous YSI
logging (6920) into the field are as follows:

If applicable, remove sonde protective cover and install the protective
sleeve with openings.

Begin Logging:

Connect 650-MDS to YSI 6920. Select sonde menu/run/unattended
sample. Enter file and site name and begin logging.

In field:

UFP QAPP for PCF Sampling
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o Arrive at location and place YSI 6920 on concrete pad securing with
zipties, chain and lock

e Gently place YSI 6920 into river with probes facing downstream at an
angle.

e Connect the YSI 6920 to the metal securing stake using a chain and lock.
Connect the chain to the metal ring which is located at the top of the YSI
(end closest to cable connector).

e Gently place the YSI 6920 into the river, making sure to place the YSI
6920 (which is on the concrete or plywood pad) with the probes facing
into the river current.

e Accurately describe placement procedures in field logbook.
7.6 Storage

The following tasks must be performed at the end of each day’s operation of the YSI
6920:

Decontaminate instrument according to Section 7.3.

Upload data following section 7.5 guidelines.

Postcheck pH, conductivity, DO, and turbidity according to Attachment I.
Attach each terminal and sonde to its corresponding charger.

PwpdPE

7.7 Maintenance

Maintenance will be performed as per the manufacturer’s instructions.

8.0 RECORDS

All YSI parameter data collected in the field shall be entered into a bound logbook
following the format and guidelines in technical procedure TECH-035, Field
Logbook. Copies of the uploaded YSI data reports and plots shall be made and filed
accordingly.

9.0 ATTACHMENTS

Attachment | - YSI 6820, 6920 and 650 MDS Calibration Checklist

UFP QAPP for PCF Sampling
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ATTACHMENT I

Government Control Number

HGL

Exceeding Expectations

YSI 6820/6920 and 650 DM

Calibration Datasheets

Booklet Date Range:

History of Full (Monthly) Calibrations:

Date Personnel



Draft YSI 6820/6920 and 650 DM
CALIBRATION PROCEDURES Z HGL

Exceeding Expectations

Dissolved Oxygen (DO) Calibration

1. Remove the travel cup from the sonde and inspect each individual probe for deterioration. Repair or replace as necessary (to include DO membrane). NOTE: Verify
DO membrane has no water droplets on it. Also, in Section 2.10 of the YSI manual, replacing KCI electrolyte solution and DO membrane is recommended at least every
30 days during use of the sonde in sampling studies (or immediately prior to deployment for long-term logging).

2. Place sonde in travel cup with approximately 3mm (1/8 inch) potable, non-deionized water. Make certain DO and temperature probes are not immersed in water.
Engage only 1 or 2 threads of the travel cup to insure the DO probe is vented to the atmosphere. Wait approximately 10 minutes for the air in the travel cup to become
water-saturated and for the temperature to equilibrate.

3. Connect the sonde (6820 or 6920) to the 650DM, if not already. Press power key. In the 650 Main Menu, use the arrow keys to toggle down to select ‘Sonde Menu' and
press « (ENTER). Then, toggle down to 'Calibration Mode' and press ENTER. Prompt will display all parameter options in the 'Calibration Menu', toggle to select
‘dissolved oxy' and press ENTER. Then, select DO% and press ENTER.

4. Measure the ambient barometric pressure in mm Hg. RECORD this value on Row A of calibration datasheet. On the sonde prompt, enter the ambient barometric
pressure (recorded on Row A) and press ENTER.
For post calibration check, a second barometric pressure reading should be measured. RECORD this value on Row A under post-calibration column.

5. The DO Calibration screen will appear. Monitor temperature and DO readings for thermal equilibrium. Once the DO & Temperature readings stabilize, press ENTER
to calibrate. Then, RECORD the DO & corresponding temperature results on Row B of calibration datasheet. 'Calibration Successful' will appear. Press ENTER to
continue. Press the ESC key twice to return to 'Calibration Menu'.

Post Calibration Check Accuracy Goal is + 0.5mg/I of the expected saturated value not relative to pre-calibration value! Refer to Appendix F of YSI manual for
acceptable DO values of various temperatures at 760mm Hg. RECORD post-check corresponding temperature too.

pH Calibration

1. Toggle to ISE1pH and press ENTER. The 'pH calibration' screen will appear. Select '1 point' for daily calibration or '3 point' for full (or monthly) calibration, and then
press ENTER.

2. Remove the travel cup from the sonde. Rinse the probes with de-ionized water. Remove excessive water with chemistry tissue. (For daily pH 7.00 calibration
procedures, follow steps 6-7. Otherwise, for full calibration procedures, continue on to step 3.)

3. Repeatedly expose probes with pH 4.00 RINSE. Afterward, place the probes into the pH 4.00 buffer solution. The 650DM display will ask to enter the 1st pH
standard: type 4.00 into prompt and press ENTER.

4. Monitor temperature and pH readings for stability. Once the readings stabilize, RECORD both pH and corresponding temperature results on Row C of calibration
datasheet, then press ENTER to calibrate. Then press ENTER to continue.

5. Remove the probe from the pH 4 buffer solution, rinse with de-ionized water. Remove excessive water with chemistry tissue.

6. Repeatedly expose probes with pH 7.00 RINSE. Afterward, set probes into the pH 7.00 buffer solution. Enter pH 7.00 into prompt and press ENTER. Monitor
temperature and pH readings for stability. Once the readings stabilize, RECORD both pH and corresponding temperature results on Row D, then press ENTER to
calibrate. Then press ENTER to continue.

Post Calibration Check Accuracy Goal is + 0.3 units with pH 7 buffer and other bracketing buffers (pH 4 or pH 10).

7. Remove the probe from the pH 7 buffer solution, rinse with de-ionized water. Remove excessive water with chemistry tissue, insuring no water droplets are left on any
sensor. (For daily calibration, press ESC to return to 'Calibration Menu', otherwise, for full calibration, continue on to step 8.)

8. Repeatedly expose probes with pH 10.00 RINSE. Afterward, set probes into the pH 10.00 buffer solution. Enter pH 10.00 into prompt and press ENTER. Monitor
temperature and pH readings for stability. Once the readings stabilize, RECORD both pH and corresponding temperature results on Row E, then press ENTER to
calibrate. Then press ENTER to continue.

9. Remove the probe from the pH 10 buffer solution, rinse with de-ionized water. Remove excessive water with chemistry tissue, insuring no water droplets are left on
any sensor. Press ESC once to return to the 'Calibration Menu'.

*Please see Calibration Datasheet for references to Rows A-I. Page 1 of 5



CALIBRATION PROCEDURES

HydroGeoLogic, Inc

Draft YSI 6820/6920 and 650 DM v HGUL

Exceeding Expectations

Conductivity Calibration

1. Rinse sonde probes with Conductivity RINSE, repeatedly exposing probes to solution. Then, set sonde probes into Conductivity solution.
NOTE: Temperature of standard should be around 25.0° C for optimal calibration.

2. Toggle to select Conductivity and press ENTER. Then, select 'SpCond' and press ENTER. 'CondCal’ will appear on the display, and the prompt will ask to enter the
value of the calibration standard. Type the appropriate value for the standard and press ENTER. NOTE: The 650DM prompt's units (ms/cm) versus the standard
solution's units (uS *cm™). The calibration standard's numerical value can vary depending on manufacturer and vendor.

3. Monitor temperature and conductivity readings for stability. Once the readings stabilize (give at least 10 minutes), RECORD both Conductivity and corresponding
temperature results on Row F. Then press ENTER to calibrate. Remove sonde probes from the conductivity standard and rinse with de-ionized water. Remove excessive
water with chemistry tissue, insuring no water droplets are left on any sensor. Press ENTER to continue. Press ESC to return to the 'Calibration Menu'.

Post Calibration Check Accuracy Goal is £10% of standard (e.g., 900 to 1100 puS -cm™).

Turbidity Calibration

1. Toggle to "Turbidity' and press ENTER. Then, place sonde probes into the turbidity standard (0 NTU).

2. 'Optic-T Turbidity' will appear on display. Toggle to select '1 point' for daily calibration and '2 point' for full (monthly) calibration, and then press ENTER. The
prompt will ask to enter the value of the first point NTU standard. Type '0.0' (NTU) and press ENTER.

3. Toggle down to select ‘clean optics' and press ENTER to activate wiper. Monitor and observe the turbidity reading for stability. If necessary, continue to re-activate
wiper to clean optics until a reasonable reading is displayed. Once the reading stablilizes, RECORD the Turbidity reading result on Row G. Then press ENTER to
calibrate. Then press ENTER to continue. Remove the sonde probes from the turbidity standard, and remove excessive water with chemistry tissue, insuring no water
droplets are left on any sensor especially the DO membrane. If conducting a '2 point' calibration, continue to step 5. Otherwise press ESC once to return to the
'Calibration Menu', and then power down the 650DM. The daily calibration procedures are complete.

NOTE: Always try to remove sonde probes from de-ionized water as soon as possible. The DO membrane electrolyte easily becomes diluted.

4. Rinse sonde probes with the 2nd point Turbidity RINSE, repeatedly exposing probes to the solution. Then, set sonde probes into the 2nd point NTU standard solution.
The prompt will ask to enter the value of this NTU standard. AFCEE uses Turbidity probe YSI 6136, so type '126.0' (NTU) and press ENTER.

5. Monitor and observe turbidity readings for stability. Once the reading stabilizes, RECORD the Turbidity reading result on Row H. Then press ENTER to calibrate.
Then press ENTER to continue. Remove the sonde probes from the turbidity standard, and rinse with de-ionized water. Remove excessive water with chemistry tissue,
ensuring no water droplets are left on any sensor especially the DO membrane. Press ESC once to return to the 'Calibration Menu'.

Post Calibration Check Accuracy Goal is £2 NTUs of standard (-2.0 to 2.0 NTU) and not relative to pre-calibration value!

ORP Calibration

1. Toggle to 'ISE2 ORP' and press ENTER.

2. Rinse sonde probes with Zobell RINSE, repeatedly and thoroughly exposing probes to solution. Then, set sonde probes into Zobell solution. BE CAREFUL: Zobell
solution contains cyanide. The prompt will ask for the value of the ORP solution. Type '237.5" (millivolts) and press ENTER. Zobell solution should be around 20°C for
optimal calibration.

3. Monitor temperature and ORP readings for stability. Once the readings stabilize (give at least 10 minutes), RECORD both ORP and corresponding temperature results
on Row I. Then press ENTER to calibrate. Press ENTER to continue. Remove sonde probes from the Zobell standard and rinse with de-ionized water. Press ESC three
times to return to the 'Main Menu'. The YSI Sonde is now calibrated. Press the POWER key to shut down the 650DM. Place the Y SI 6820 or 6920 and the 650DM into
its case for proper storage/transport.

*Please see Calibration Datasheet for references to Rows A-I. Page 2 of 5



CALIBRATION PROCEDURES: QA/QC practices & charts

Draft YSI 6820/6920 and 650 DM v HGUL

rdroGeologic, Inc

Exceeding Expectations

Good QA/QC Practices for YSI Operation and Water Quality Data Collection

1. Rinse sonde probes and travel cup thoroughly with sample media before sampling (minimizes influences from prior media conditions).

2. Refrain from leaving sonde probes immersed in sample media any longer than is necessary (exposure effects on sensors).

3. Inspect condition of sonde probes frequently (e.g. tears or air bubbles in DO membrane, debris caught inside crevices, etc).

4. When collecting parameter data, all parameters should be recorded simultaneously and consistently (temperature corresponds significantly with parameter values).

5. Be aware: operating environment of YSI 6820 ranges from -5° to +45° Celsius.

MODIFIED CONDUCTIVITY CALIBRATION CHART
(source: YSI conductivity solution sheet)
YSI calibration solution numbers MODIFIED ZOBELL ORP
CALIBRATION CHART
3161 3163 3165 (source: YSI 6820 manual)
Temperature (°C) Conductivity (uSiemens/cm) Temperature Zobell value
20 904 9,066 91,260 (°Celsius) (milliVolts)
21 923 9,251 92,980 5 270.0
22 942 9,437 94,730 263.5
5 257.0
23 961 9,624 96,480 10 250.5
24 981 9,812 98,230 15 2440
25 1,000 10,000 100,000 20 237.5
26 1,020 10,190 101,800 25 231.0
27 1,039 10,380 103,600 30 224.5
35 218.0
28 1,059 10,570 105,400 40 2115
29 1,079 10,760 107,100 45 205.0
30 1,098 10,960 109,000 50 198.5

Page 3 of 5




Draft YSI 6820/6920 and 650 DM

CALIBRATION PROCEDURES: Oxygen Solubility Chart

MODIFIED OXYGEN SOLUBILITY CHART
(source: YSI 6820 manual)

Solubility of oxygen (mg/L) in water exposed to water-saturated air at 760mm Hg pressure.

Salinity = measure of quantity of dissolved salts in water.
Chlorinity = measure of chloride content of water (by mass).
ppt = parts per thousand

renprae ) | Ceened T som [ Eom [ mom
10.0 11.29 10.66 9.49 8.45
11.0 11.03 10.42 9.29 8.28
12.0 10.78 10.18 9.09 8.11
13.0 10.54 9.96 8.90 7.95
14.0 10.31 9.75 8.72 7.79
15.0 10.08 9.54 8.54 7.64
16.0 9.87 9.34 8.37 7.50
17.0 9.67 9.15 8.21 7.36
18.0 9.47 8.97 8.05 7.22
19.0 9.28 8.79 7.90 7.09
20.0 9.09 8.62 7.75 6.96
21.0 8.92 8.46 7.61 6.84
22.0 8.74 8.30 7.47 6.72
23.0 8.58 8.14 7.34 6.61
24.0 8.42 7.99 7.21 6.50
25.0 8.26 7.85 7.08 6.39
26.0 8.11 7.71 6.96 6.28
27.0 7.97 7.58 6.85 6.18
28.0 7.83 7.44 6.73 6.09
29.0 7.69 7.32 6.62 5.99
30.0 7.56 7.19 6.51 5.90

4

Exceeding Expectations
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Draft YSI 6820/6920 and 650 DM v HGUL

CALIBRATION DATASHEET e S
Exceeding Expectations
Government Control Number:
Date:
Signature of Calibrator:
Full (monthly) or Daily Calibration? Full or Daily Full or Daily Full or Daily Full or Daily Full or Daily Full or Daily
Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
DO Parameter
A Barometric Pressure (mm Hg)
Dissovled Oxygen (mg/l)
° Corresponding Temperature (°C)
pH Parameter
pH 4.00 reading (pH units)
¢ Corresponding Temperature (°C)
pH 7.00 reading (pH units)
° Corresponding Temperature (°C)
pH 10.00 reading (pH units)
- Corresponding Temperature (°C)
Conductivity Parameter
‘ Conductivity reading (uS - cm™)
Corresponding Temperature (°C)
Turbidity Parameter
G 0 NTU reading (NTUs)
H 126 NTU reading (NTUs)
ORP Parameter
Oxidation-Reduction Potential (mV)
! Corresponding Temperature (°C)
Was the YSI used? YES NO YES NO YES NO YES NO YES NO YES NO
Initials of Post-Checker:

Comments/Corrective Actions (reference date): Page 5 of 5
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RESIDENTIAL WELL SAMPLING
1.0 PURPOSE

The purpose of this technical procedure is to describe the general methodology for collecting
representative groundwater samples from residential wells within the vicinity of the Joint Base
Cape Cod (JBCC). This procedure is intended to serve as guidance for field crews collecting
these samples; it is not intended to cover the notification and communication elements of
orchestrating these sampling events.

2.0 SCOPE

This procedure applies to all CH2M HILL personnel and subcontractors who sample residential
wells for the SPEIM/LTM/O&M Program. The scope of work includes the preparation,
preservation, collection, and submittal of samples for analytical analysis.

3.0 REFERENCES

1. AFCEE. Comprehensive Long Term Monitoring Plan (CLTMP). Prepared by CH2M
HILL for AFCEE/MMR, Installation Restoration Program, Otis Air National Guard
Base, MA.

2. AFCEE. SPEIM/LTM/O&M Health and Safety Plan (HASP). Prepared by Bhate
Environmental Associates, Inc./CH2M HILL for AFCEE/MMR, Installation
Restoration Program, Otis Air National Guard Base, MA.

3. AFCEE. AFCEE MMR SPEIM/LTM/O&M Program Quality Assurance Project Plan
(QAPP). Prepared by CH2M HILL for AFCEE/MMR, Installation Restoration
Program, Otis Air National Guard Base, MA.

4. MassDEP. 2008. Private Well Guidelines. Prepared by Commonwealth of
Massachusetts Department of Environmental Protection, Bureau of Resource
Protection.

4.0 DEFINITIONS

1. Chain-of-custody record: documentation of the chain-of-custody which shows times,
dates, and names of the individuals relinquishing and receiving the samples
identified on the record.

2. Custody: physical control of an object, in this case an environmental sample.

3. Purging: removal of stagnant water contained in the residential well and holding tank
to allow replacement by fresh formation groundwater.

4. Residential well: a potable water system for a residence that is obtained from a well
drilled on the property containing the residence.

5. Sample: the media (e.g. water) being obtained for analysis.
6. Sample custodian: the individual who has control of the sample.

UFP QAPP for PCF Sampling
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5.0 GENERAL

This technical procedure has been established to standardize the sampling team preparation,
collection, preservation, and submittal of residential well water samples to the analytical
laboratory. Analyses conducted on these samples may include volatile organic compounds
(VOCs) by EPA Method 524.2 or 8260 and ethylene dibromide (EDB) by EPA Method 504.1.
These analyses must be conducted by a Massachusetts certified laboratory. Methodologies
may only be added or changed by the direction of the IRP and CH2M HILL’s Technical Services
Manager. To ensure the sample collected is representative of the groundwater, the system is
purged prior to sample collection. This procedure is used in conjunction with other QAPP
procedures to ensure the sampling event is properly documented and yields quality results.

6.0 RESPONSIBILITIES

The Plume Lead (or designee) shall ensure that samples are collected from each private
residential well by submitting a request for field services (RFS) that details all necessary
sampling and analysis instructions. The Plume Lead (or designee) will coordinate or confirm
access to each property.

The Field Database Lead (or designee) responsible for entry of RFS into the Sample Tracking
and Sample Scheduling (STSP) shall identify the appropriate quality control (QC) samples, in
consultation with the Project Chemist and as specified in the QAPP, and will assign locations for
QC sample collection, where applicable.

The Field Team Lead (FTL) shall assign the appropriate number of field staff and assure that
representative private water well samples are obtained according to this procedure and other
QAPP requirements.

The Field Lead will be responsible for maintaining the logbook documentation and shall ensure
that specified procedures are followed. Any deviations or field-encountered problems shall be
documented in the field logbook and communicated to the FTL and Plume Lead.

7.0 PROCEDURE
7.1 Supplies and Equipment

e Field Loghook

e waterproof pens (Sharpies)

e summary of addresses, sampling locations, purge volumes, holding tank volume,
preferred sampling location (inside, outside, spigot, faucet, etc.), and other special
instructions

calculator for determining purge volume

watch with second hand or stopwatch

paper towels

trash bags

nitrile gloves

2 garden hoses

UFP QAPP for PCF Sampling
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1 5-gallon bucket, 1 2-gallon bucket

pair of pliers

sample coolers

sample vials (40-ml VOA)

— pre-preserved with hydrochloric acid (HCI) for 524.2 or SW8260B VOC analyses
— pre-preserved with sodium thiosulfate for 504.1 EDB analyses
sample labels

chain-of-custody sheets

custody seals

extra large zip-lock bags

ice for sample preservation

sponge

safety glasses

two-way radio

YSI water quality meter

Neighborhood Notice copies (if applicable)

Private Well Water Sampling Notice

7.2 Sample Team Preparation

Prior to departing for the field, the field team leader will assemble the daily sample schedule
listing property owner names and addresses of residential wells to be sampled. Specific well
locations on the property, well depths, holding tank volumes, and other pertinent information will
be disseminated.

7.3 Contacts with the Property Owner

Ring the doorbell and identify yourself and your purpose. Offer your base access badge to the
