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1 EXECUTIVE SUMMARY

The Town of Barnstable, Hyannis Water System (HWS) has completed piloting of treatment processes
for the removal of targeted contaminants of concern for the wells at the Straightway and Hyannisport
Water Treatment Facilities in accordance with the MassDEP approval conditions (BRPWS21D Approval
to Conduct Pilot Study, February 9, 2021). The Hyannis Water System cannot meet its projected future
maximum day demand with any single wellfield or treatment facility out of service (Weston & Sampson,
2019). Therefore, HWS requires system improvements which allow for maximum flexibility and
reliability to protect against disruption at any single location. The long-term treatment solution at these

sites is two separate plants, each treating two wells; consistent with ongoing HWS strategy.

The purpose of this report is to present the results from the pilot testing program which verified the
efficacy of proposed treatment processes and inform full scale treatment process design. The piloted
treatment processes include Greensand filtration for iron and manganese (Fe/Mn) removal, Ultraviolet-
Advanced Oxidation Process (UV-AOP) for destruction of 1,4-Dioxane (1,4-D), and granular activated
carbon (GAC) for adsorption of per- and polyfluoroalkyl substances (PFAS). All treatment processes
piloted were successful in reducing contaminant concentrations to meet treatment goals of non-

detectable (ND) for PFAS and 1,4-D per current MassDEP-approved analytical methods.

With the planned addition of Greensand filtration, the current practice of adding polyphosphate to
sequester iron and manganese will no longer be needed. A desktop corrosion analysis comparing the
piloted treatment processes with the existing treatment indicated that there would likely be no
significant change in the corrosion tendency of treated water. The current corrosion control practice
using zinc orthophosphate and target pH of 7.4 should be continued. The pilot testing provided
information for the conceptual basis of process design for the full-scale treatment facilities at the
Straightway and Hyannisport sites. This piloting study has confirmed the validity of and further refined
the basis of conceptual design and opinions of probable capital cost (OPCC) presented in the Evaluation

of Treatment Options for Straightway and Hyannisport Facilities” (Kleinfelder, 2020).

For each site, the treatment system would require: four (4) Greensand filters with three working and
one in backwash or standby for iron and manganese removal; three (3) UV-AOP reactors each sized to
treat 50% of the design flow for 1,4-D destruction; and three (3) GAC trains each composed of two

contactors in a lead/lag configuration for PFAS adsorption. The lead GAC contactor will provide
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minimum 10-minutes of EBCT providing 100% redundancy in the lag contactor. Additional conclusions

and recommendations are provided for each treatment facility below.

Straightway Facility: The existing interim seasonal GAC filters at Straightway will need to remain

operational in their current configuration for treating all four of the wells during the construction of the
Straightway facility. The potential for relocating these interim filters and chemical storage and feed
systems into the Hyannisport facility or utilizing in a future (e.g. Mary Dunn) plant should be evaluated
during design. The existing Straightway tank will be used for achieving the contact time required for
disinfection and the existing booster pump station will be used to pump the treated water to the
distribution system. The updated OPCC assumes a pre-engineered metal building and includes a 25 to
35% contingency range to accommodate for heightened market volatility. The updated OPCC for the
1,500-gpm facility is estimated to be in the range of $19.8 to $21.2 million (2021 dollars). The OPCC
should be re-evaluated as the design progresses and prior to appropriation of funds for construction.

The first year of operation and maintenance (O&M) costs are estimated at $650,000.

Hyannisport Facility: Replacement wells will be needed to restore yield and reduce flooding

vulnerability and a pipe loop will be required for disinfection of the treated water. The cost associated
with the Hyannisport & Simmons Pond Replacement Wells includes exploratory drilling, regulatory
approvals, and design and installation of new wells and pump stations is estimated to be $2.4 million
(including a 20% contingency). The updated OPCC associated with the Hyannisport Water Treatment
Facility is estimated to be $21.5 to $23 million (2021 dollars) which assumes a pre-engineered metal
building and includes a 25 to 35% contingency range for construction of the 1,200-gpm facility. The cost
estimates should be re-evaluated as the design progresses and prior to appropriation of funds for

construction. The first year of O&M costs is estimated at $410,000.

Recommended Implementation & Phasing: Given the declining yield of the Hyannisport Well and the

proximity of Simmons Pond to flood prone areas, both wells should be replaced prior to construction of
the Hyannisport WTF. The process of exploring for, permitting, designing and constructing replacement
wells typically takes at least two years. Prior to preliminary design of the Hyannisport Treatment Facility,

a replacement well exploration program should be conducted for both wells.

Implementation of the proposed project should be in stages, with the higher capacity Straightway
Facility proceeding first, since the required improvement for the wells supplying the Hyannisport facility

must predate that facility.
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2 INTRODUCTION

2.1 PURPOSE

The purpose of this report is to present the results from the pilot testing program conducted at the
Straightway and Hyannisport Facilities for the Town of Barnstable Department of Public Works (DPW) —
Water Supply Division, also known as the Hyannis Water System (HWS — PWS 4020004). This report
presents the pilot test processes for removal of iron/manganese, per and poly-fluoroalkyl substances
(PFAS), and 1,4-Dioxane (1,4-D) and provides recommendations for major equipment for full scale
treatment systems at the Straightway Treatment Facility (SWTF) and the Hyannisport Treatment Facility
(HPTF) based on the results of the pilot testing program conducted between March 16 and June 15,
2021. The results verify the efficacy of proposed treatment processes and inform full scale treatment
process design. This report adheres to the piloting testing proposal (Appendix A) and the requirements
outlined in the MassDEP Piloting Proposal Approval letter dated, February 9, 2021, provided in Appendix
B. The conditional approval requires a discussion of changes in treatment processes and its impact on
corrosion control which is provided in Appendix C, and a discussion on the formation of oxidation

byproducts for 1,4-D and per-fluorinated compounds provided in Appendix D.

The pilot testing results were used to update design criteria for the proposed treatment processes to
reduce the concentrations of contaminants of concern (COCs; Fe, Mn, 1,4-D, and PFAS) to levels that
meet treatment goals and adhere to federal and state drinking water standards. The Pilot Study Report
produced by Blueleaf, Inc. is provided in Appendix E and referred to in this report as the “Blueleaf
Report”. Kleinfelder’s analysis and recommendations for the proposed full scale treatment methods and

operations are based on the results of the Blueleaf Report.

2.2 BACKGROUND

The Town of Barnstable has a population that fluctuates between the summer and winter of
approximately 18,000 and 35,000. The HWS contains approximately 100 miles of water main, four water
storage tanks with a total capacity of 2.57 million gallons, and interconnections with the Centerville-
Osterville-Marstons Mills water system and the Town of Yarmouth water system for back up supply. The
HWS currently has 12 wells (11 of which are active) pumping to three treatment facilities:

e Maher Water Treatment Facility (MTF): Maher Wells 1, 2, and 3

e Mary Dunn Treatment Facility: Mary Dunn Wells 1, 2, 3, and 4, Airport Well
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e Straightway Treatment Facility: Straightway Wells 1 and 2, Hyannisport Well, Simmons Pond
Well (STWY 1, STWY 2, HP, SP, respectively)

Over the past several decades, land use practices have been impacting wells in the HWS with various
contaminants of concern (COCs) at different locations within the Town of Barnstable. Typical
contaminants such as iron and manganese (Fe/Mn) have existed in many of the Town’s wells and are
currently sequestered through chemical treatment. With the more recent discovery and growing
concern with elevated concentrations of PFAS and 1,4-D, HWS needs to incorporate more robust
treatment systems at the Mary Dunn and Straightway facilities to continue providing consumers with
high quality safe drinking water that consistently complies with Massachusetts Maximum Contaminant
Levels (MMCLs) and Office of Research and Standards Guidelines (ORSGs). This report focuses on
piloting test results, design criteria updates, and recommendations for the proposed drinking water
treatment facilities at the Straightway and Hyannisport Facilities only. The results and recommendations
for the Mary Dunn pilot testing and treatment will be presented in a separate report following pilot

testing which is expected to be completed in Winter/Spring 2022.

Prior to the pilot testing program, Kleinfelder conducted a conceptual design of the proposed
Straightway and Hyannisport facilities in the August 2020 “Evaluation of Treatment options for
Straightway and Hyannisport Facilities” (Alternatives Analysis). The Alternative Analysis defined the site
and facilities existing conditions, proposed treatment alternatives, and provided recommendations for

pilot testing.

The town also completed the new MTF in October 2020 to remove COCs including elevated levels of Fe,
Mn, 1,4-D, and PFAS. Through the permitting and piloting processes, the MTF has successfully
demonstrated and implemented the following treatment processes to remove the COCs to below
regulatory limits:

e Manganese Greensand Plus (Greensand) filtration for the removal of iron and manganese

e Ultraviolet — Advanced Oxidation Process with Hydrogen Peroxide (UV-AOP) for destruction of

1,4-D
e Granular Activated Carbon (GAC) for the removal of PFAS.

2.2.1 Existing Wells, Treatment Facilities and Processes

The Hyannis Water System cannot meet its projected future maximum day demand with any single
wellfield or treatment facility out of service (Weston & Sampson, 2019). Therefore, HWS requires
system improvements which allow for maximum flexibility and reliability which protect against

20212329.001A Page 4 of 53 November 24, 2021

© 2021 Kleinfelder www.kleinfelder.com


http://www.kleinfelder.com/
http://www.kleinfelder.com/

s
KLEINFELDER

Bright Peaple. Right Solutions.
&‘“’/" ’

disruption at any single location. With the current Straightway / Hyannisport site configuration, all four
wells serve a single-entry point into the distribution system. In the event of a disruption at the
Straightway site, the HWS would be unable to meet summer maximum day demand with its own
sources. The Hyannisport Well has been retrofitted with a smaller diameter screen; it is producing at
about 80% of its MassDEP approved pumping rate of 500 gpm and is difficult to clean and maintain. The
Simmons Pond Well is producing at about 65% of its MassDEP approved pumping rate of 700 gpm. The
treatment solution at these sites is two separate plants of approximately 1,500 gpm capacity, each

treating two wells; consistent with the HWS strategy employed at Mary Dunn.

All four wells associated with the Straightway and Hyannisport facilities currently receive the same
treatment: C5 (SLI-7425 - polyphosphate) to sequester iron and manganese, followed by sodium
hydroxide for pH adjustment, C9 (SLI321 - zinc orthophosphate) for corrosion control, and sodium

hypochlorite for disinfection.

The Straightway facilities include the SWTF (which houses both wells STWY 1 and STWY 2), the
Straightway Tank, and the booster pumping station. Raw water from STWY 1 and STWY 2 is treated as

described above and then flows to the Straightway Tank.

R

Figure 2-1: Existing Straightway Treatment Facility

The HPTF treats the HP and SP wells as described above with C5, C9, sodium hydroxide, and sodium
hypochlorite (with the exception that the SP well has C5 injected at the well pump house). The
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Hyannisport finished water flows through the transmission main leaving the building and runs north to

the Straightway Tank.

Figure 2-2: Existing Hyannisport Treatment Facility

Finished water from all four wells (STWY 1, STWY 2, HP, SP) blends in the Straightway tank to receive the
contact time (CT) for 4-log disinfection requirement and is then pumped into the distribution main on
Straightway (Road) by means of the booster station. As of Spring 2020, the Town has operated a
seasonal interim GAC filter to remove PFAS from blended water from all wells prior to entering the
Straightway Tank. The new GAC filters are installed adjacent to the Straightway Tank along with a new
hypochlorite feed system to inject hypochlorite to the GAC treated water and a backwash lagoon that

will hold and infiltrate the GAC backwash water.
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Figure 2-3: Installation of Seasonal Interim GAC Filters at Straightway
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3  WATER QUALITY AND TREATMENT PROCESSES

This section defines regulatory standards and treatment goals regarding water quality, existing COC

concentrations during pilot testing, and an overview of water quality sampling during piloting.

Regulatory agencies, including the MassDEP and the United States Environmental Protection Agency
(EPA), have developed existing water quality standards and guidelines for COCs to ensure clean and safe
drinking water is provided by public water systems. The COCs that exceeded the regulated or
recommended levels in the raw water samples taken at HWS’s STWY 1 and STWY 2, HP, and SP wells are

Fe, Mn, 1,4-D, and PFAS.

MassDEP has a Secondary Maximum Contaminant Level (SMCL) for Fe of 0.3 mg/L. The EPA has a
National Secondary Drinking Water Regulations (NSDWR) (or secondary standard) for Fe of 0.3 mg/L and
for Mn of 0.05 mg/L. The Massachusetts Office of Research and Standards (ORS) has a recommended
ORSG of 0.3 ug/L for 1,4-D. In addition, the MassDEP has issued a MMCL for six (6) PFAS compounds
(PFAS-6) at a total combined concentration of 20 ng/L. The MMCL for PFAS summated total of the
following six (6) PFAS congeners:

e Perfluorooctane sulfonic acid (PFOS)

e Perfluorooctanoic acid (PFOA)

e Perfluorohexane sulfonic acid (PFHxS)

e Perfluorononanoic acid (PFNA)

e Perfluoroheptanoic acid (PFHpA)

e Perfluorodecanoic acid (PFDA)

3.1 EXISTING CONDITIONS AND TREATMENT GOALS

Table 3-1 summarizes the relevant regulatory levels of concern and presents the raw water quality
results compiled in the Blueleaf Report for each well. The table was originally provided in the Pilot
Testing Proposal (attached in Appendix A) but has been updated to reflect the current existing

conditions observed during piloting.
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Table 3-1: Summary of Source Raw Water Quality for Contaminants of Concern
Well Fe Mn 1,4 Dioxane PFAS-6*
(mg/L) (mg/L) (ug/L) (ng/L)

Level of Concern? 0.3 0.05 0.3 20
Straightway 1 <0.30 0.112 <0.30 44
Straightway 2 0.42-0.46 0.765-0.961 0.40- 0.66 85-93
Hyannisport <0.30 0.126 <0.30 45
Simmons Pond <0.30 0.129-0.148 0.15-0.40 79 -80

Results that are bolded represent concentrations that exceed the Level of Concern
1 Lowest level of existing or proposed regulation or guidance
* PFAS-6 refers to the MA MIMCL compounds: PFOS, PFOA, PFHxS, PFNA ,PFHpA, and PFDA.

The three treatment technologies selected for this pilot study were Manganese Greensand Filtration
(Greensand), Advanced Oxidation Process with ultraviolet light and hydrogen peroxide (UV-AOP) and
Granular Activated Carbon (GAC). A more detailed overview of each treatment process is provided in
Sections 4, 5, and 6. Table 3-2 shows the treatment objectives for each health-related COC (PFAS-6 and
1,4-Dioxane) and the associated treatment process used to achieve that objective. The Greensand
process will be used to remove iron and manganese in order to maximize the efficiency of PFAS6 and
1,4-dioxane removal, with a treatment goal of as low as is practicable, or at least half of the levels of

concern of 0.3 mg/L and 0.05 mg/L, respectively.

An additional objective of this pilot study was to evaluate if the addition of treatment processes would
affect finished water corrosivity and corrosion in the distribution system. Discussion on the corrosion
control parameters and possible impacts based on the pilot testing and sampling results is in Appendix
C.

Table 3-2: Proposed Treatment Facility — Health-Based Treatment Objectives and Processes

Health-Based
Contaminants of Concern Level of Treatment Goal? Treatment Process
Concern?
1,4-dioxane (ug/L) 0.3 Non-detect UV-AOP
PFAS-6 (ng/L) 20 Non-detect GAC

1 Lowest level of existing or proposed regulation or guidance (EPA or MassDEP)
2 The treatment goal is to reduce the listed contaminants to below detection limits of MassDEP approved analytical methods.
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3.2 SYSTEM FLEXIBILITY AND OTHER CONSIDERATIONS

The Hyannis Water System cannot meet its projected future maximum day demand with any single
wellfield or treatment facility out of service (Weston & Sampson, 2019). Therefore, HWS requires
system improvements which allow for maximum flexibility and reliability to protect against disruption at
any single location. The long-term treatment solution at these sites is two separate plants, each treating

two wells; consistent with the HWS strategy.

Given the declining yield of the Hyannisport Well and the proximity of Simmons Pond to flood prone
areas, both wells should be replaced prior to construction of the Hyannisport WTF. Implementation of
the proposed project should be in stages, with Straightway proceeding first, since the required

improvement for the wells supplying the Hyannisport facility must predate that facility.

From a construction sequencing standpoint, the Straightway treatment facility will be built first. The
new Straightway treatment facility will be supplied by STWY 1 and STWY2 wells primarily. The existing
interim seasonal GAC filters at Straightway will need to remain operational in their current configuration
for treating all four of the wells during the construction of the Straightway facility. The potential for
relocating these interim filters into the Hyannisport facility or utilizing in a future (e.g. Mary Dunn) plant

should be evaluated during the next phase of design.

33 WATER QUALITY SAMPLING

During pilot testing, samples were collected and tested to demonstrate the effectiveness of COC
removal with each treatment process. Other parameters important to the treatment process such as
free chlorine, pH, and turbidity were also measured. Field and laboratory samples at the influent and
effluent for each of the three (3) treatment process technologies were analyzed. Additional samples for

the corrosion evaluation were analyzed and presented separately in Appendix C.

Table 3-3 shows the field sampling schedule during pilot testing. All field samples were collected and
analyzed in accordance with generally accepted field methods (refer to Section 2.3 of the Blueleaf
Report for “Field Analytics Methods”).
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Table 3-3: Field Sampling Parameters and Schedule
Parameter Minimum Field Sampling Frequency

Source Water Pretreated UV Treated GAC
Total Iron 3 per source 3 per run 2 per Day 2 per day
Dissolved Iron 3 per source 3 per run 2 per Day 2 per day
Total Manganese 3 per source 3 perrun 2 per Day 2 per day
Dissolved Manganese 3 per source 3 per run 2 per Day 2 per day
Free Chlorine None 3 perrun 1 per Day -—--
Total Chlorine None 3 perrun 1 per Day -
pH 2 per day 3 per run 1 per Day 2 per day
Turbidity 3 per Source 3 perrun* 1 per Day 2 per day*

*also recorded results by a continuous automated monitor

Two laboratories were used for laboratory sampling and analyses: Absolute Resources Associates and

Alpha Analytics. Absolute Resources Associates (a women-owned business enterprise) provided a

majority of the analytical testing during piloting. Table 3-4 outlines the water quality sampling schedule

for the COCs and other groups of analytes sampled at each well and treatment process. The major water

quality sampling groups are defined as follows:

e Field Parameters — includes field sampling and analytical methods defined in Table 3-3.

e Fe/Mn Piloting Analytes — includes Fe and Mn along with other analytes required by MassDEP to

meet piloting requirements defined in the MassDEP DWS Policy #90-04. Samples and analytes

tested are further defined in the piloting proposal and the Blueleaf report.

e Corrosion Water Quality Parameters (WQPs) - includes analytes required by the conditional

piloting approval. Samples and analytes tested are further defined in the piloting proposal and

results are presented and discussed in the Appendix C: Corrosion Evaluation.

e 14D

e TOC - Total Organic Carbon

o PFAS

A more detailed list of the samples collected is provided in the piloting proposal and the Blueleaf report.
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Table 3-4: Water Quality Sampling Schedule Summary
. . Field Fe/Mn Corrosion 1,4-
LG Sampling Point Parameters | Piloting WQPs Dioxane Toc PFAS
Raw v v v v v v
Straightway 1
Greensand (post) 4 4 — —
Raw v v v v
Greensand (post) v v v - .
Straightway 2
UV-AOP (post) --- - v - —
GAC (post) - - v - v v
Raw v v v v v v
Hyannisport |Greensand (post) v 4 v
GAC (post) --- - v - v v
Raw v v v v v
Greensand (post) v v v - .
Simmons Pond
UV-AOP (post) - — v - -
GAC (post) v v v
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4  GREENSAND FILTRATION

4.1 PROCESS OVERVIEW

This pilot study used GreensandPlus™ media, manufactured by Inversand, in the Greensand filtration
process, for removal of Fe/Mn. Filtration requires dual-media pressure filters that are filled with
Greensand media and anthracite. The process requires pretreatment with sodium hypochlorite for pre-
oxidation of Fe/Mn and Greensand media regeneration, and sodium hydroxide for pH adjustment.
Greensand is effective at removing oxidized iron through filtration, while manganese (dissolved) is
adsorbed to the media and precipitated forms (to a lesser extent) through filtration. As precipitated
forms of Fe/Mn buildup within the filter media, headloss across the filters increases and consequently
must be backwashed to remove the solids. The backwashed solids are typically collected in a holding

tank.

Important parameters that impact the operation of Greensand filters include the pH and the Filter
Surface Loading Rate (FSLR), as well as sufficient sodium hypochlorite dose in the pretreatment. Typical
pH operating ranges are between 6.2 to 8.5 and FSLR operating ranges are between 2 to 12 gallons per
minute per square feet (gpm/ft?). A detectable free chlorine residual in the Greensand effluent is
required to keep the Greensand media in the regenerated form. This process will eliminate the current
system operation of sequestering iron and manganese and decrease chlorine demand for disinfection

purposes.

4.2 PILOTING OVERVIEW

Pilot testing for the Greensand filter included two phases of testing, first with a smaller diameter trial on
each of the four wells (initial testing), and second with a larger diameter trial on STWY 2 and SP wells
only to satisfy the UV-AOP reactor minimum flow rate of 20 gpm (high-capacity testing). In addition,
STWY 2 was piloted for an extended run of two weeks to determine if a fouling potential exists on the

UV lamps following Greensand filtration.
The dates pilot testing was conducted at each of the 4 well sites, for initial testing and high-capacity

testing, are provided in Table 4-1 below.
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Table 4-1: Greensand Pilot Testing Dates
Well Initial Testing High-Capacity Testing
Straightway 1 March 15 -23 -
Straightway 2 April 12 -19 May 18 — June 7
Simmons Pond April 19 -26 June7-15
Hyannisport April 26 —May 3 -

GreensandPlus™ media was proven to be effective for iron and manganese removal by previous pilot
testing and full scale operation at the Town’s MTF. Therefore, in this pilot study only GreensandPlus™

media was piloted for iron and manganese removal at each site.

4.3 PILOT DESCRIPTION

Treatment parameters that impact the removal of iron and manganese by Greensand are pH and FSLR.
During the initial testing trials, Blueleaf evaluated and compared two pH conditions through the
Greensand filters. Two filters were operated at a pH of 6.8 s.u. and two were operated at a pH of 7.4 s.u.
Operating the filters at the higher pH condition allows the treatment facility to have a single point of pH
adjustment since a pH of 7.4 s.u. is the Town’s current pH target for corrosion control. In addition, two
different FSLRs were tested to determine the effect on filter run times in the treatment system. Two
filters were operated at 4 gpm/sf and two filters were operated at 8 gpm/sf to span the range of FSLRs

likely to be used at the full-scale WTFs.

The parameters used to define the Greensand filtration piloting system, for both the initial testing and
the high-capacity testing are in Table 4-2 and Process flow diagrams are attached in the Blueleaf Report
in Appendix E. The four (4) 6-inch diameter filters used for the initial testing and the two (2) 21-inch
diameter filters used for high-capacity testing all contain a 24-inch bed of Greensand media and 12-inch
bed of anthracite on top of the Greensand media. The Greensand media’s absorptive oxide-coated
surface, made with a silica base sand core substrate, acts as a catalyst in the oxidation of Fe/Mn.
Greensand is effective at removal of oxidized iron by physical filtration and oxidized manganese by

absorption. The anthracite layer also works as a physical filter for iron.
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Table 4-2: Parameters for Greensand Filtration Pilot
Parameter Initial Testing High-Capacity Testing
Number of Filters: 4 2
Depth of GreensandPlus Media: 24 inches 24 inches
Depth of Anthracite Media: 12 inches 12 inches
Filter Diameter: 6 inches 21 inches
Filter Surface Area: 0.20 ft? 2.40 ft?
Total Filter Media Volume: 0.6 ft3 7.2 ft3
Freeboard Above Filter Surface: 24 inches 24 inches
Regeneration Mode: Continuous Regeneration Continuous Regeneration

Greensand Filtration requires the addition of pretreatment chemicals. The first pretreatment chemical
needed is sodium hydroxide (also called caustic) for pH adjustment. The caustic feed solution was
prepared using a 50% sodium hydroxide (NaOH) stock solution. A second pretreatment chemical is
required for the oxidation of the Fe/Mn and as a media regeneration agent. The oxidant feed was
prepared from a 7.5% sodium hypochlorite (NaOCI) solution. Blueleaf calibrated the chemical feed rates
during the pilot study, and calculated chemical doses (as 100% active ingredient) based upon the feed
rates and the chemical dilutions. Oxidant dosing also accounted for raw water Fe/Mn oxidation and
filter media regeneration demand. Rates at which chemical feed stocks were consumed were monitored
to verify calculated feed rates. All chemical feeds were injected to the pilot system upstream of a static

mixer.

e St

Ladic

Figure 4-1: Initial Testing Greensand Filters (left), High-Capacity Greensand Filters (right)
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Blueleaf mobilized a high-capacity Greensand system to produce sufficient treated water to operate the
UV-AOP and GAC processes at STWY 2 and SP. The high-capacity Greensand Filtration unit operated
under conditions informed by the Greensand 6-inch pilot sizing runs and were used to confirm
treatment at each source. Parameters such as pH control, FSLR, filter headloss and effluent turbidity

were monitored with online instrumentation and data logging equipment.

Filter effluent was stored for use in filter backwashing and to provide sufficient water to feed
downstream processes during backwashing. Backwash water was stored on site and testing evaluated
the impact of supernatant recycling into the feed water of the pilot system. All the filters were
backwashed at a flow rate of 2.4 gpm (12 gpm/ft?) for a period of 10 minutes. Backwash was conducted
until 24-gallons were collected in a 30-gallon tank. The backwash water was discharged either as waste

or to a backwash tank for future recycle trials.
4.4 WATER QUALITY SAMPLING

Water quality samples taken during initial testing included raw water, pretreated water, filtered
effluent, combined backwash, and settled supernatant for each of the four different operating
conditions (high/low pH with high/low FSLR) at each of the four wells. Blueleaf also took pre- and post-

Greensand treatment samples during the high-capacity test.

Water quality field samples important for monitoring the Greensand filters included measurements for
free and total chlorine, pH, turbidity, iron, manganese, dissolved oxygen, and ORP. Laboratory samples
taken for the filter effluent include total and dissolved iron and manganese, 1,4-D, and disinfection

byproducts. Samples were collected as outlined in the schedule presented in Table 3-4.
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5 ULTRAVIOLET — ADVANCED OXIDATION PROCESS

5.1 PROCESS OVERVIEW

UV-AOP is an advanced oxidation process used to treat 1,4-D in the presence of UV light and hydrogen
peroxide. The water is pretreated with hydrogen peroxide, which photochemically reacts to form
hydroxyl radicals in the presence of UV light. Hydroxyl radicals breakdown 1,4-D through oxidation. Key
operational parameters for this treatment process include UV strength (ballast power), hydrogen

peroxide dosing, and the extent of lamp fouling occurring during the process.

Figure 5-1: Trojan UV Phox 12AL30 UV-Oxidation System Being Piloted

5.2 PILOT DESCRIPTION

Blueleaf performed UV-AOP pilot testing at the STWY 2 and SP wells because each had the highest
concentrations of 1,4-D for their respective treatment facilities. The pilot testing system used UV-AOP to
breakdown 1,4-D through oxidation with hydrogen peroxide pretreatment under ultraviolet light.
Blueleaf ran the UV-AOP pilot test on STWY 2 for 14 days from May 24 to June 07, 2021 and at SP for
seven (7) days from June 07 to June 15, 2021.
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The Greensand filters used during the initial piloting runs did not satisfy the 20 gpm flow necessary for
the UV-AOP reactor. Therefore, the pilot test study for UV-AOP required a separate high-capacity test to
satisfy flow demand. Blueleaf provided a Trojan UV reactor, Trojan UV Phox 12AL30 UV-Oxidation
System, which is representative of the UV reactor proposed for the full-scale operation. The reactor
included flow measurement, ballast power control, UV transmittance readings and automatic
cleaning/wiper operation. The piloting operator provided a hydrogen peroxide storage and feed system

for controlling and monitoring the hydrogen peroxide feed dose.

The UV reactor vendor, Trojan, recommended testing two UV ballast power levels (BPL) (a "high BPL"
and "low BPL"), and two hydrogen peroxide doses ("high H202", "low H,0,"). The four combinations of
UV strength and H,0; dose (i — high H,0,/high BPL, ii- low H,0,/high BPL, iii — high H,0,/low BPL, iv- low
H,0,/low BPL), were evaluated at each of the two sites for UV-AOP testing. Refer to Table 5-1 for the UV
strength and hydrogen peroxide doses at the STWY 2 and SP wells.

Table 5-1: UV Ballast Strength and Hydrogen Peroxide Trial Doses

Measured H,0;
Well Trial Conditions UV Ballast Power Target H,0, Concentration in
BPL/H,0, Dose Level (BPL) Dose (ppm) UV influent?
(mg/L)
High/High 100% 10 9.0
Low/High 60% 10 9.0
Straightway 2
High/Low 100% 5 3.5
Low/Low 60% 5 4.5
High/High 100% 8 7.0
Low/High 60% 8 7.0
Simmons Pond
High/Low 100% 3.5 3.0
Low/Low 60% 3.5 3.5

1 From Blueleaf Report

An extended run was conducted for the STWY 2 well to test for fouling of the UV sleeves. Blueleaf
conducted this run over the course of two-weeks with the sample collection schedule adjusted to space
the sampling events evenly over the entire extended run. At the beginning and conclusion of the
extended run, the UV lamp was tested for fouling parameters including UV transmittance and a visual

inspection.
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53 WATER QUALITY SAMPLING

Water quality samples were collected from the raw water, pretreated water and UV-AOP effluent water.
Analytes tested included hydrogen peroxide, pH, and UV transmittance. Efficacy of the treatment
process was based on ballast strength, hydrogen peroxide concentration (pre- and post-UV-AQOP),
influent UV transmittance, and effluent turbidity, and laboratory results for 1,4-D concentrations.

Additionally, UV-AOP treated water quality were analyzed for disinfection byproducts.
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6 GRANULAR ACTIVATED CARBON

6.1 PROCESS OVERVIEW

GAC filtration uses carbon media to absorb drinking water contaminants, including PFAS. Contaminants
are trapped at the porous surface of the GAC media during the absorption process. The GAC filter
follows the UV-AQOP treatment in the process chain and quenches any residual hydrogen peroxide from
the UV-AOP process. The GAC media acts as a catalyst to convert residual hydrogen peroxide into water
for removal. Literature and practical experience suggest that GAC is the best media for quenching
residual hydrogen peroxide as compared with using chemicals. The capacity of GAC for PFAS adsorption
is slightly impacted. Therefore, excessive overdosing of hydrogen peroxide in the UV-AOP process
should be avoided. GAC for removal of PFAS typically requires an Empty Bed Contact Time (EBCT) of 10

minutes.

Figure 6-1: GAC Contactors for Initial Testing (left), GAC Contactors
Downstream of UV-AOP (right)
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6.2 PILOT DESCRIPTION

The purpose of the GAC in the pilot testing system is to remove PFAS, along with other COCs, from the
drinking water of the HP, STWY 2 and SP Wells. Blueleaf performed GAC pilot testing with Greensand at
the HP well from April 26 to May 3, 2021 and performed GAC pilot testing with Greensand and UV-AOP
at STWY 2 from May 24 to June 7, 2021 and at SP from June 7 to June 15, 2021.

Blueleaf provided three (3) 5-foot high, 6-inch diameter GAC contactor vessels for the pilot testing at the
HP, STWY 2, and SP wells. Table 6-1 shows the designed for the GAC contactor vessels. The filters were
operated in series so that effluent from the Greensand filters (during the initial phase) or effluent from
the UV-AOP reactor (during the high-capacity phase) entered the first GAC contactor (GAC #1A) and was
subsequently pumped through the second, and then third GAC contactors (GAC #1B and GAC #1C). The
total volume of media was approximately 2.0 cubic feet, or 14.7 gallons, and the contactor operated at

10 minutes EBCT at a flow rate of 1.5 gallons/minute.

Table 6-1: Parameters for GAC Pilot (STWY 2, SP, and HP)

GAC Contactor
Parameter

Total
Calgon F400 Media Depth: 120-inches (10-ft)
Contactor Diameter: 6-Inces
Surface Area 0.2 ft?
Media Volume: 2 ft3
Freeboard Above Media: 60-inches
Total Contactor Height: 15-feet

Calgon FILTRASORB 400 media was used in pilot testing and is similar to the filter media type used at the
Town’s existing GAC filtration facilities. The GAC media is also effective at adsorbing other dissolved
organic compounds and various contaminants including taste and odor compounds, organic color, total
organic carbon (TOC), industrial organic such as TCE and PCE. The GAC filter was equipped with a flow
control assembly, which includes an effluent turbidimeter, 0-60 pressure gauges for differential pressure

readings, globe valve, rotameter, and totalizer.
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6.3 WATER QUALITY SAMPLING

Blueleaf collected water quality samples pre- and post-GAC treatment to evaluate GAC treatment
effectiveness at removing PFAS. Other field water quality parameters measured included iron,
manganese, and pH. Laboratory sampling tests for PFAS in the GAC effluent were collected, tested, and
compared to the Raw Water PFAS concentrations. Blueleaf also collected samples for disinfection

byproducts in the filter effluent.
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7 PILOTING RESULTS

This section summarizes and discusses results of the piloting tests and water quality sampling
completed. Detailed discussions of the results for each of the treatment processes piloted are presented

in the Blueleaf Report attached in Appendix E.

7.1 RAW WATER QUALITY

Raw water samples were collected from all wells over the course of each pilot run. The full water quality
sampling results are available in the Blueleaf Report in Table 3.01 (field analyses) and Table 3.02

(laboratory analyses). The following subsections summarize the piloting findings.

7.1.1 Iron

Field analyses - total iron concentrations exceeded regulatory limits only in the raw water of STWY 2.
Average total iron concentrations during Greensand low-capacity runs and high-capacity runs were 0.42
and 0.46 mg/L, respectively. Dissolved iron was the principal component of STWY 2’s total iron in raw
water. Raw water from other wells showed average total iron concentrations around 0.04 mg/L.

Laboratory analyses — yielded similar results to field analyses as expected with STWY 2 being the only

well that exceeded regulatory limits. The average total iron concentration from three rounds of
sampling was 0.68 mg/L that was composed principally of dissolved iron (0.44 mg/L). STWY 1 and HP
wells total iron (and dissolved) were below reporting limits, and SP had one detection of total and

dissolved iron at 0.044 and 0.023 mg/L, respectively.

7.1.2 Manganese

Field analyses — showed that total manganese concentrations exceeded regulatory limits in all wells.
Average total manganese concentrations across all wells ranged between 0.112 mg/L - 0.961 mg/L. The
maximum manganese concentration of 1.32 mg/L was detected at STWY 2 during low-capacity
greensand testing. Across all wells, total manganese was principally composed of dissolved manganese.

Laboratory analyses — yielded similar results to field analyses as expected with results from all wells

exceeding regulatory limits and ranging between 0.096 to 1.2 mg/L. Across all wells, total manganese

was principally composed of dissolved manganese.
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7.1.3 PFAS

PFAS-6 exceeded regulatory limits in all wells with results ranging from 44 ng/L (STWY 1) to 93 ng/L
(STWY 2). PFOS was the principal contaminant of PFAS-6 in all wells except STWY 1. In STWY 1, PFHxS
had the highest concentration. Of the PFAS compounds measured as part of Method 537 not included in
the six principal PFAS compounds in PFAS-6, PFHXA had the highest concentration in all wells.

7.1.4 1,4-Dioxane

1,4-D was detected in STWY 2 and SP ranging between 0.66-1.0 ug/L and 0.2-0.4 ug/L, respectively.
STWY 1 and HP wells were below the reporting limit of 0.25 ug/L.

Figure 7-1: Engineer Recording Raw Water Quality
Results
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7.2 GREENSAND FILTRATION AND PRE-TREATMENT

The objective of the greensand filtration piloting was to determine the processes effectiveness in the
removal of Fe/Mn. As stated in Section 4, the initial testing (low-capacity pilot runs) was setup to test
removal capabilities of Fe/Mn at each of the four wells. The objective of the high-capacity greensand
filter runs was to provide adequate supply of Fe/Mn free water for the operation of the UV-AOP
reactors. All filter trials met treatment goals of reducing the concentration of total iron and manganese
to below the SMCL. STWY 2, with the highest manganese concentration, will be the limiting condition
for the Straightway facility design and operation.
e Pre-oxidation — Sodium hypochlorite was used to oxidize iron and to a lesser extent manganese
prior to the pH adjustment and the greensand filters.
o STWY 1and STWY 2 wells required NaOCI dosing was 0.9 and 3.7 mg/L, respectively.
o HPand SP wells required NaOCI dosing was 2.1 and 2.8 mg/L, respectively.
e pH adjustment — Sodium hydroxide was used to raise the raw water pH to an optimal range for
the greensand filters and existing corrosion control purposes. The two pH ranges targeted were
6.8 s.u. and 7.4. s.u. with dosing rates dependent on the source. A detailed discussion of the

dosing rates is presented in the Blueleaf Report, Section 3.2.1.2.

e Filter surface loading rates (FSLR) — two FSLR were tested as part of the greensand piloting runs
which included 4, and 8 gpm/ft2. Piloting demonstrated that all greensand filters effectively
removed Fe/Mn concentrations to below SMCLs for both loading rates and pH conditions, with
the exception of manganese in STWY 2. For STWY 2, the higher FSLR of 8 gpm/ft? and lower
influent pH (6.8 s.u.) resulted in exceedances of the SMCL; higher FSLR and higher pH (7.4)
combination proved effective. Under the lower loading rate, manganese removal proved to be
effective at both pH tested.

e Filter runtimes - were determined by either contaminant breakthrough or achieving a 10 psi
differential pressure across the filter. STWY 1, HP, and SP wells, all with low iron concentrations
proved to have filter runtimes that exceeded 100 hours. STWY 2, with the highest Fe/Mn
contaminant loading showed breakthrough after 30 hours of operation at the high FSLR and
lower pH. The 10 psi headloss condition was met when operated at the low FSLR/high pH for
near 50 hours and at the low FSLR/low pH for 100 hours.

e Backwashing — was completed at a rate of 12 gpm/ft? for 10 minutes and proved effective

without air scour.
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7.3 UV-AOP

The objective of UV-AQP piloting was to determine the effectiveness of the reactor’s destruction of 1,4-
D to meet treatment goals and Massachusetts ORSG of 0.3 pg/L. UV-AOP was only piloted on the STWY
2 and SP Wells. The reactor required a flowrate of 20 gpm, which necessitated the use of the high-
capacity greensand filter upstream. In addition, all combinations of high/low ballast power levels (BPL)
and high/low H,0, dosing parameters were tested to confirm 1,4-D destruction; these parameters are

presented in Section 5 Table 5-1.

Destruction of 1,4-D to below treatment goals was successful in all operating scenarios for both the
STWY 2 and SP wells. Only one scenario at STWY 2, low BPL/high H,0, dose conditions, yielded a
detectable 1,4-D concentration of 0.19 ug/L in the reactor effluent which is still below the regulatory
limit. All other combinations yielded results below detectable limits. For the full-scale system, the

preferred operation is higher ballast power and avoid overdosing hydrogen peroxide.

UV lamp fouling was investigated at the completion of the piloting study after 23-days of continuous
operation of the reactor. A UV lamp sleeve removed from the reactor was visually inspected and
compared to an unused sleeve. The visual inspection of the lamp sleeves indicated no visible evidence of
fouling. The sleeve was also sent to the manufacturer, Trojan, who performed a UV transmissivity

analysis and reported the sleeve to have 99.3% of the UV transmittance of a new (and unused) sleeve.
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Figure 7-2: UV Lamp Fouling Sleeve Comparison: Sleeve with Black O-ring was Used
in Pilot Study

7.4 GAC

The objective of the GAC pilot test was to determine the effectiveness of PFAS-6 removal to meet
treatment goals and the MassDEP MMCL of 20 ng/L. The GAC contactors piloted contained a total of
120-inches of Calgon F400 media and provided an EBCT of 10 minutes. All final effluent samples
demonstrated adsorption of all PFAS-6 compounds to non-detectable limits with the exception of one,
which was below regulatory limits. Blueleaf reported that the detection may be a result of sample

contamination.

Over the course of the piloting, less than 1 psi in headloss was observed in the lead GAC vessel.
Backwashing of GAC contactors is generally done after 10 psi of headloss is observed. No backwashing

conditions were observed over the course of the pilot study.
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8 MASSDEP REQUIREMENTS AND COMPLIANCE

MassDEP issued specific approval conditions that are included in the pilot test approval attached in

Appendix B, which cites items 5-10:

5. The findings and evaluation of the pilot study results shall be submitted to the department under
BRP space WS 22: approval of pilot study report, within one (1) year of completing the pilot
study. The pilot study report shall evaluate the chloride to sulfate ratio following guidance
contained in EPS “Optimal Corrosion Control Treatment Evaluation Technical Recommendations
for Privacy Agencies and Public Water Systems,” March 2016, publication number EPA 816-B-16-
003 (with 2019 update); and “Impact of Chloride Sulfate Mass Ratio Changes on Lead Leaching
In Potable Water”, © 2010, Water Research Foundation, ISBN 978-1-6053-110-0. The report
shall discuss simultaneous compliance effects of treated water with the existing conditions of the
distribution system and household plumbing. The discussion shall include historical lead and
copper sampling, the presence of lead service lines and the condition of chemical coating existing
within the currently stable system plumbing. The report shall also discuss continuing compliance
with applicable rules such as the Revised Total Coliform Rule, Groundwater Rule, and Disinfection
Byproducts Rule.

6. Include a discussion in the pilot report of the corrosion control impact of removing
orthophosphate for the treatment of existing source.

7. Include a discussion in the pilot report of information available from the vendor and the EPA's
Treatability Database on the formation of oxidation byproducts for 1,4-D and perfluorinated
compounds

8. Treatment systems used for the combination of hydrogen peroxide and UV treatment require
the department's new technology approval prior to installation and any proposed treatment

facility.

8.1 CORROSION EVALUATION

Iltems 5, 6, and 7 of the MassDEP Pilot Proposal Approval Letter are addressed in the Appendix C:
Corrosion Evaluation and Appendix D: Oxidation Byproducts Discussion. The technical memorandum
fulfills all requirements and details Kleinfelder’s process and recommendations for the facility to provide
continued compliance with the Lead and Copper Rule, along with simultaneous compliance with the

Revised Total Coliform Rule, Groundwater Rule, and the Disinfection By-Products Rule.
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8.2 NEW TECHNOLOGY APPROVAL

According to the MassDEP’s new technology database, Trojan UVPhox, described as “UV-Photolosis
coupled with peroxide oxidation for the removal of 1,4-Dioxane” was approved on February 13, 2018.

This technology is also currently deployed in a similar capacity at the existing Maher Treatment Facility

in Barnstable.
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9 DESIGN CRITERIA UPDATES

The purpose of this section is to update design criteria using the results from the Blueleaf Report. The
original design criteria were presented in the August 2020 conceptual design alternatives analysis report
entitled “Evaluation of Treatment Options for Straightway and Hyannisport Facilities”. The Alternatives
Analysis focused on separate facility concepts for the Straightway and Hyannisport facilities in order to

align with the HWS priority on system resiliency.

9.1 STRAIGHTWAY TREATMENT FACILITY

The recommended alternative for the proposed Straightway Treatment Facility is the “Straightway 1500-
3” design. This alternative facility will treat water from the STWY 1 and STWY 2 wells. The design flow is
limited by the existing Straightway Storage Tank (used for CT and 4-Log Compliance) and the 1,500 GPM
booster station. The proposed treatment facility includes Greensand filtration for iron and manganese

removal, UV-AOP for destruction of 1,4-D, and GAC for removal of PFAS.

The proposed SWTF will contain the major treatment processes while also maximizing usage of existing
facilities for chemical injection and storage where appropriate. The proposed treatment building will be
a prefabricated steel building measuring 102 feet by 80 feet with a total area of 8,160 square feet.

Finished treated water from the new treatment facility will achieve the necessary contact time for 4-log
inactivation of viruses through the existing 0.4 MGD baffled contact tank and be pumped to the existing

distribution system entry point on Straightway via existing booster station.

The polyphosphate chemical addition for iron and manganese sequestration will no longer be required
due to the proposed greensand filtration. The possibility of re-use of existing chemical injection facilities
and equipment will be evaluated in the preliminary design. Since the existing treatment facility needs to
remain in operation during construction, new chemical storage and metering systems should be planned
for the new treatment facility. The existing chemicals systems could be salvaged for replacement parts

or to be used in future treatment plants.

9.1.1 Greensand Filtration

Greensand filtration is proposed for the removal of iron and manganese. Pretreatment of raw water will

be done via pre-oxidation with sodium hypochlorite and pH adjustment with sodium hydroxide. The
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Blueleaf Report demonstrated that to achieve effective oxidation and removal of Fe/Mn, the higher
target pH (7.4 s.u.) should be used. Final effluent pH during piloting from the GAC also showed that the
higher target pH more closely resembles existing distribution system pH levels. Table 9-1 shows the pre-

treatment chemical dosing requirements for raw water to meet the 7.4 s.u. target pH.

Table 9-1: Straightway Greensand Filter Pretreatment Chemical Dosing

NaOCI Dose (mg/L) | NaOH Dose (mg/L)
Straightway 1 0.9 47.5
Straightway 2 3.7 28.0

As proposed in the Alternatives Analysis, the facility requires four (4) 12-foot diameter filters arranged in
parallel with three online and one on standby. Results from the Blueleaf Report suggests that the lower

loading rate tested, 4 gpm/ft?, is preferred to achieve treatment goals.
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Table 9-2: Straightway Greensand Pressure Filtration Design Criteria

Parameter Design Criteria

1,500 gpm

Design Flow Rate
(2.16 MGD)

Flow rate per filter (three online, one in

backwash) 500 gpm/filter

Filter Vessel Diameter 12 feet

Normal Filter Surface Loading Rate with four

2
filters operating 3.32 gpm/ft

Maximum Filter Surface Loading Rate with

42 2
three filters operating 4.42 gpm/ft

Total Number of Pressure Filters 4
Parallel
Filter Configuration 3 online, 1
backwash
Total Filter Surface Area 452 ft?

Pre-treatment

Target NaOCl Dose 0.9-3.7 mg/L

Target pH 7.4 s.u.
Media Type and Depths:
Anthracite 12-inches
Greensand — Inversand GreensandPlus™ 24 inches
Gravel 12 inches

Backwash of the Greensand filters will be required periodically to removed precipitated solids from the
filters. Typically, it is standard practice to backwash Greensand filters when a 10-psi differential pressure

across the filters is observed. The updated backwashing design criteria is specified in Table 9-3.
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Table 9-3: Straightway Backwash Design Criteria for Greensand Filters
Parameter Design Criteria
Design Backwash Cycle Frequency >10 psi headloss
Backwash frequency* 50 hours
Backwash Process Durations Per Contactors 15 minutes
Backwash Cycle Duration (All Four 60 minutes
Contactors)
Backwash Rate per Contactors? 1,350 gpm
Backwash Loading Rate per Contactors! 12 gpm/ft?
Backwash Volume per Filter 20,400 gallons
Total Backwash Volume (All Four 82,000 gallons
Contactors)

* as determined from the Blueleaf Report based upon worst case conditions for STWY 2 well only. Actual backwash frequency may be less during
actual operations as the wells are blended
1 Backwash filter loading rate recommended by vendor Hungerford and Terry. Alternatives to include air scour will be evaluated in the

preliminary design.

Several backwash supply system alternatives are considered below, and a final selection will be made

during preliminary design:

1)

2)

3)
4)

Backwash supply from the product of the on-line Greensand filters for backwash of
offline unit. This option requires sufficient pressure and flow is available at the
Greensand filter effluent.

Use dedicated backwash pumps with a storage tank. The tank can be filled with
Greensand filtered water or GAC filtered water. Two backwash pumps (one working,
one standby) will be required. Each pump will be equipped with a VFD to accommodate
the flow required by backwash both Greensand and GAC filters. The storage tank will
minimize impact to the system operation. The size of the storage tank, if required, will
be determined in detail design.

Supplied by distribution system pressure or existing booster pumps.

Dedicated backwash pumps taking water from distribution system or finished water

tank

Spent backwash water will need to be stored onsite in a holding tank. The backwash holding tank needs

to be sized to accommodate one full backwash from all four filters plus additional volume (depth) for

sludge accumulation. A target backwash holding tank volume of 100,000 gallons will also accommodate

the volume of all filters plus a 25% contingency volume. This is volume is also capable of handling a

higher backwash loading rate of up to 15 gpm/ft?. The proposed building size is large enough to locate
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the backwash storage tank beneath the treatment facility building. It is also possible to include air scour
in the backwash sequence. With air scour, the backwash water volume can be reduced. However, the
cost of the filters is higher with the air supply headers. In addition, a blower system will also be required
to supply air to the filters during backwash. This alternative will be further evaluated in the next phase

of design.

The Blueleaf Report indicated that introduction of supernatant recycle water up to 10% did result in an
increase in Turbidity to 0.1 NTU and manganese between 0.012 and 0.023 mg/L in the filtered water.
While the filtered water manganese is below the SMCL of 0.05 mg/L during supernatant recycle, it may
increase the pressure loss in the filter and the need for more frequent backwashes. Barnstable prefers
not to recycle supernatant directly to the treatment facility due to the measured increase of turbidity

and iron and manganese during pilot testing.

An alternative to supernatant recycling is to use the backwash lagoon installed for the interim seasonal
GAC system on the south end of the Straightway site for onsite infiltration to the well’s zone of
contribution. This form of recycling simplifies treatment operations and improves filter run times. It is
believed to be an unlined infiltration lagoon capable of holding approximately 100,000 gallons which will
be more than capable of holding the total backwash volume from all four filters. Direct discharge of
backwash water to an unlined lagoon may require a discharge permit. MassDEP’s preferred method
would be to first discharge the backwash water to a lined lagoon (or in this case a holding tank to
remove settleable solids) and then pump the supernatant to the unlined lagoon for onsite infiltration. A
discharge permit in this case may not be required but is subject to approval by the Drinking Water
Program. A more detailed investigation into the residuals management will be completed as part of the

preliminary design.
9.1.2 UV-AOP

UV-AOQP is proposed for the destruction of 1,4-D. The treatment process will include injecting hydrogen
peroxide upstream of the reactors. Three (3) Trojan Flex 100 — four bank reactors will be arranged in
parallel, each capable of treating 50% of the design flow to allow maintenance of one reactor while the
other two can treat 100% of the design flow. During Blueleaf piloting, high and low Ballast Power levels
were tested in combinations with high and low hydrogen peroxide dosing. All combinations proved to
be effective for the destruction of 1,4-D except with the low BPL and high H,0, dosing, which resulted in
0.19 ug/L of 1,4-D in the reactor effluent.
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Table 9-4: Straightway UV-AOP Design Criteria

Parameter Design Criteria

Design Flow Rate 1,500 gpm
(2.16 MGD)

Reactor Trojan Flex 100
Reactor Quantity/arrangement Three/parallel
Lamp Power 500 watts
Lamps per Bank 32
Banks per Train 4
Total Number of Lamps 384
Ballast Power High (100%)
H,0, Dose 3.5-8 mg/L*
H,0, Storage Tanks 3,000 Gallons

1 H202 dose should be optimized during operation with preference to minimize H202 concentration

9.1.3 GAC

GAC is proposed for the removal of PFAS. The facility will require a total of three trains of 10-foot
diameter GAC contactors in parallel. Each train consists of two (2) 10-diameter contactors each

containing 20,000 Ibs of media.

The total flow of 1,500 gpm will be split evenly between the three trains for a flowrate of 500 gpm each
and a maximum surface loading rate of 6.4 gpm/ft?. The lead-lag filter design allows for water quality
sampling for PFAS from the lead filters to monitor for PFAS breakthrough, which indicates the media has
reached its useful life. The lead contactor will provide an EBCT of 10-minutes required for PFAS removal,
and a total of 20 minutes per train. The lag contactor therefore provides 100% redundancy in the
process. Having the lag filters ensures continued removal of PFAS and allows the lead filters to operate
till breakthrough to fully utilize the GAC media before replacement. Additional design criteria for the

pressure filtration system are provided in Table 9.5.
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Parameter Design Criteria
Design Flow Rate 1,500 gpm
(2.16 MGD)
fr e g e e 10| g
Number of GAC contactors 6
Number of Skids (2 Contactors per Skid — 3
Skid Contactor Configuration Lead/Lag
Empty Bed Contact Time (per train) 20 min
Empty Bed Contact Time (per contactor) 10 min
Total Filter Surface Area (10’ dia. contactors) 471 ft?

contactor)

Media Type Calgon F400 type
Total Media Volume 4,000 ft3
Total Media Weight (20,00 |bs/per 120,000 Ibs

GAC typically requires periodic backwashing, but is largely dependent on the water quality and solids

loading that lead to increases in differential pressure across the filters. GAC does require backwashing

upon initial loading of the vessels or after carbon replacement. As with Greensand filter, typical

operations call for backwashing when a 10-psi differential pressure is observed. In this case, the

backwash requirements would be similar to the Greensand, however, a lower surface loading rate or 9

gpm/ft? is required for the lighter F400 type GAC media. With the greensand filtration upstream of the

GAC it is likely that the contactors may only need backwashing once per year and during carbon change

outs. GAC Backwash Design criteria is presented below in Table 9-6. Spent GAC backwash water will be

discharged to the onsite holding tank and then the supernatant pumped to the unlined lagoon for onsite

infiltration.
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Table 9-6: Straightway Backwash Design Criteria — Calgon F400 Carbon
Parameter Design Criteria

Design Backwash Cycle Frequency >10 psi headloss

Backwash Process Durations Per Contactors 15 minutes

Backwash Cycle Duration (All Six Contactors) 90 minutes

Backwash Rate per Contactors 710 gpm (max)

Backwash Loading Rate per Contactors 9 gpm/ft?

Total Backwash Volume (All Six Contactors) 64,000 gallons

After GAC treatment, sodium hypochlorite will be added for disinfection and orthophosphate will be
added for corrosion control before the water is pumped to the distribution system from the existing

Straightway tank by the existing 1,500 gpm booster pump station.

9.2 HYANNISPORT TREATMENT FACILITY

The Alternative Analysis presented one design for the proposed Hyannisport Treatment Facility (HPTF)
to treat water from the HP and SP wells with a design flow of 1,200 GPM. The proposed treatment
facility includes greensand filtration for iron and manganese removal, UV-AOP for destruction of 1,4-D,
and GAC for removal of PFAS. The proposed treatment building will be the same size and construction as
the SWTF. The building will be constructed from prefabricated metal and be 102 feet by 80 feet for a
building footprint of 8,160 square feet.

Finished water from the new treatment facility will achieve sufficient contact time for 4-log inactivation
of viruses for Groundwater Rule compliance through either of the following two options, to be
determined during design:

1. Constructing a new pipe loop.

2. Constructing a new concrete contactor tank/clearwell.
For option 1, the new well pumps will be sized to pump water through the treatment system and
directly to the distribution system. For option 2, the finished water would be pumped into the
distribution system by a new 1,200 gpm booster station. New ductile iron water main and entry point is
required for either option. Further evaluation of the alternatives will be conducted in the preliminary

design.
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The possibility of re-use of existing chemical injection facilities and equipment will be evaluated in the
preliminary design. Since the existing treatment facility needs to remain in operation during treatment
facility construction, the design should plan on including new chemical systems for the treatment
facility. The existing chemicals systems could be salvaged for replacement parts or used in future
treatment plants. The polyphosphate chemical addition for Fe/Mn sequestration will no longer be

required due to the proposed greensand filtration.
9.2.1 Replacement Wells at Hyannisport Site

The HP well has been retrofitted with a smaller diameter screen; it is producing at about 80% of its
MassDEP approved pumping rate of 500 gpm and is difficult to clean and maintain. The SP Well is
producing at about 65% of its MassDEP approved pumping rate of 700 gpm. The process of exploring
for, permitting, designing and constructing replacement wells typically takes at least two years. As a next
phase of the project and prior to preliminary design of the HPTF, a replacement well exploration

program should be conducted for both wells.

MassDEP policy for replacement wells allows them to be installed within a 250-foot radius of the
existing wells provided there is a justification for the relocation (e.g. improved water quality or reduced
impact on environment). Given the potential for climate change to increase flooding susceptibility, a
replacement well for SP should move the well away from the Pond, potentially improving water quality,
and relocating the HP Well to move it out of the 500-year flood zone. A replacement well investigation
utilizing a series of small diameter test wells is recommended as a next step to identify replacement
locations providing adequate yield and not in conflict with future WTP construction. Following the
investigation, installation of replacement wells would include drilling new wells, construction of a new

well pump station, and startup and testing.
9.2.2 Greensand Filtration

Greensand filtration is proposed for the removal of Fe/Mn. Pretreatment of raw water will be done via
pre-oxidation with sodium hypochlorite and pH adjustment via sodium hydroxide. The Blueleaf report
demonstrated that both wells achieved removal under both low and high pHs (6.8 and 7.4 s.u.) and both
FSLR (4 and 8 gpm/ft?). The higher target pH should be used as it more closely resembles existing
distribution system pH levels. Table 9-7 shows the pre-treatment chemical dosing requirements for raw

water to meet the 7.4 s.u. target pH.
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Table 9-7: Hyannisport Greensand Filter Pretreatment Chemical Dosing

NaOCI Dose (mg/L) | NaOH Dose (mg/L)

Hyannisport 2.1 13
Simmons Pond 2.8 32

As with the original design, the facility requires four (4) 10.5-foot diameter filters arranged in parallel
with all three online and one on standby. Results from the Blueleaf Report suggest that the filters can be
run with FSLR between 4 and 8 gpm/ft2.

Table 9-8: Hyannisport Greensand Pressure Filtration Design Criteria

Parameter Design Criteria

1,200 gpm

Design Flow Rate
(1.73 MGD)

Fl fil h li i
ow rate per filter (three online, one in 400 gpm/filter

backwash)
Filter Vessel Diameter 10.5 feet
Filter Surface Loading Rate with four filters 3.46 gpm/ft?

Maximum Filter Surface Loading Rate with

2
three filters and one filter in backwash 4.62 gpm/ft

Number of Pressure Filters 4
Parallel
Filter Configuration 3 online, 1
backwash
Total Filter Surface Area 346 ft?

Pre-treatment

Target NaOCl Dose 2.1-2.8 mg/L

Target pH 7.4 s.u.
Media Type and Depths:
Anthracite 12-inches
Greensand — Inversand GreensandPlus™ 24 inches
Gravel 12 inches
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Backwash of the greensand filters will be required periodically to removed precipitated solids from the
filters. The updated backwashing design criteria is specified in Table 9-9. The Blueleaf Report also noted
that the lower concentration in iron makes it more difficult to predict filter runtimes as the precipitated

iron is the main driver of headloss development.

Table 9-9: Hyannisport Backwash Design Criteria for Greensand Filters

Parameter Design Criteria
Design Backwash Cycle Frequency >10 psi headloss
Backwash frequency* 400 hours
Backwash Process Durations Per Contactors 15 minutes
Backwash Cycle Duration (All Four 60 minutes
Contactors)
Backwash Rate per Contactors 1,038 gpm
Backwash Loading Rate per Contactors 12 gpm/ft?
Backwash Volume per Filter 15,600 gallons
Total Backwash Volume (All Four 62,500 gallons
Contactors)

* as determined from the Blueleaf Report based upon the HP Well at a Low FSLR (4 gpm/ft2) and High pH (7.4 s.u.)

Alternatives for backwash supply system are the same as presented above for STWY, and a final

selection will be made during the preliminary design.

Spent backwash water will need to be stored onsite in a holding tank and have recycle pumps for settled
backwash water supernatant to be recycled. The Blueleaf Report indicated that introduction of
supernatant recycle water up to 10% resulted in no statistically significant changes in water quality
parameters. These results therefore allow supernatant to be recycled and minimize process water losses
and eliminate the need to discharge backwash water to a lagoon. Periodically, accumulated sludge in

the holding tank will need to be pumped out.

The backwash holding tank needs to be sized to accommodate one full backwash from all four filters
plus additional volume (depth) for sludge accumulation. A target backwash holding tank volume of
80,000 gallons will also accommodate a backwash loading rate up to 15 gpm/ft2. The proposed building

size is large enough to locate the backwash storage tank beneath the treatment facility building. A more
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detailed investigation into the backwash and residuals management will be completed as part of the

preliminary design.
9.2.3 UV-AOP

UV-AOP is proposed for the destruction of 1,4-D. The treatment process will include chemical injection
of hydrogen peroxide upstream of the reactors. Three (3) Trojan flex 100 — one bank reactors will be
arranged in parallel, each sized to treat 50% of the total design flow to allow maintenance on one
reactor while the other two treats 100% of the design flow. During Blueleaf piloting, high and low Ballast
Power levels were tested in combinations with high and low hydrogen peroxide dosing. All combinations

proved to be effective for the destruction of 1,4-D.

Table 9-10: Hyannisport UV-AOP Design Criteria

Parameter Design Criteria
. 1,200 gpm
Design Flow Rate
(1.73 MGD)
Reactor Trojan Flex 100

Reactor Quantity/arrangement

Three/parallel

Lamp Power 500 watts
Lamps per Banks 32
Banks per Train 1
Total Number of Lamps 96

Ballast Power

High (100%)

H,0O, Dose

3.5-8 mg/L!

H,0, Storage Tanks

3,000 Gallons

1 H202 dose should be optimized during operation with preference to minimize H20, concentration

9.24 GAC

GAC is proposed for the removal of PFAS. The facility will require a total of three trains arranged in
parallel. Each train consists of two (2) 10-diameter contactors each containing 20,000 |bs of media. The
original conceptual design proposed four trains (with two contactors per train) but piloting results

demonstrated GACs effective removal of PFAS and three trains will be able to meet demands.
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The total flow of 1,200 gpm will be split evenly between the three trains for a flowrate of 400 gpm each
and a maximum filter surface loading rate (FSLR) of 5.1 gpm/ft2. Each train will provide an EBCT of 24.9
min, equal to 12.5 minutes per contactor which exceeds the recommended 10-minutes of EBCT for PFAS
removal. The lead-lag filter design allows for water quality sampling for PFAS from the lead filters to
monitor for PFAS breakthrough, which indicates the media has reached its useful life. Having the lag
filters provides 100% redundancy in the process and ensures continued treatment removal of PFAS and
allow the lead filter to operate till breakthrough to fully utilize the capacity of the GAC. Each vessel will
contain GAC media to capture PFAS compounds in the raw water. Additional design criteria for the

pressure filtration system are provided in Table 9.5.

Table 9-11: Hyannisport GAC Design Criteria

Parameter Design Criteria
Design Flow Rate 1,200 gpm
(1.73 MGD)
ot load ltrs and o o fersy | SHePmY
Number of GAC contactors 6
Number of Skids — (2 Contactors per Skid) 3
Skid Contactor Configuration Lead/Lag
Empty Bed Contact Time (per train) 24.9 min
Empty Bed Contact Time (per contactor) 12.5 min
Total Filter Surface Area (10’ dia. contactors) 471 ft?
Media Type Calgon F400 type
Total Media Volume 4,000 ft3
Ig:\igzls:j)ia Weight (20,00 lbs/per 120,000 Ibs

GAC typically requires periodic backwashing, but this is largely dependent on the water quality and
solids loading that lead to increases in differential pressure across the filters. GAC does require
backwashing upon initial loading of the vessels or after carbon replacement. A lower FSLR or 9 gpm/ft2

would be required for the lighter F400 type GAC Media. With the greensand filtration upstream of the
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GAC itis likely that the contactors may only need backwashing once per year and during carbon change

outs. GAC Backwash Design criteria is presented below in Table 9-12.

Table 9-12: Hyannisport Backwash Design Criteria — Calgon F400 Carbon

Parameter

Design Criteria

Design Backwash Cycle Frequency

>10 psi headloss

Backwash Process Durations Per Contactors

15 minutes

Backwash Cycle Duration (All Six Contactors)

90 minutes

Backwash Rate per Contactors

710 gpm (max)

Backwash Loading Rate per Contactors

9 gpm/ft?

Total Backwash Volume (All Six Contactors)

64,000 gallons

GAC treated water disinfection will be achieved in a new pipe loop. The well pumps will have to be

upgraded to supply the additional pressure through the treatment process and distribution system

pressure. As an alternative, disinfection can be achieved in a new clearwell and a new pump station will

be required to supply the distribution system.
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10 COST ANALYSIS

This section provides revised Opinion of Probable Capital Costs (OPCC) and anticipated operational and
maintenance (O&M) costs for the first year of operation. Revisions presented were updated using the
piloting results and design criteria in Section 9 for the proposed Straightway Treatment Facility (SWTF)
and Hyannisport Treatment Facility (HPTF). The cost estimates for the two treatment facilities were
prepared in accordance with the guidelines of the Association for the Advancement of Cost Engineering
(AACE) International for the Class 5 Estimate. Given the conceptual level of the evaluation, the

engineer’s OPCC include contingencies.

It should be noted that material costs have risen steeply in recent years and the construction market has
been volatile and remains so for the foreseeable future. Availability of labor also contributes to the rise
and volatility of the construction project costs. Given the current status of the construction market,

additional contingency factors were applied as discussed below.

10.1 CAPITAL COSTS

The OPCC for the proposed SWTF is presented in Table 10-1, and the proposed HPTF is presented in
Table 10-2.

Straightway Treatment Facility Cost Updates:
Updated costs are shown in Table 10-1 and revisions made to the OPCC from the 2020 report are
detailed as follows:

e Greensand — the Blueleaf report confirmed that design criteria for the originally specified
greensand filtration units were acceptable and therefore not changed. However, piloting results
provided valuable information regarding the backwashing frequency and recycle criteria. The
required backwash holding tank volume is estimated to be 100,000 gallons. Both the backwash
holding tank sizing and pricing were updated in the cost estimate.

e UV-AOP —Trojan Technologies, the manufacturer of the UV-AOP unit used in piloting, was
forwarded results from the Blueleaf Report to confirm the reactor sizing and ancillary
equipment pricing. The price will be based on three (3) reactors each sized to treat 50% of the
design flow.

o GAC - Three new GAC trains of the same size and hydraulic design parameters as the existing

two interim Tetrasolv GAC trains will be required so that the interim GAC units remain
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operational during the new plant construction. The GAC train estimate was based on Calgon
budget proposal.
Building — the cost was updated to utilize a metal building instead of CMU.

Hyannisport Treatment Facility Cost Updates:

Updated costs are shown in Table 10-2 and revisions made to the OPCC are detailed as follows:

Greensand — the Blueleaf report confirmed that design criteria for the originally specified
greensand filtration units were acceptable and therefore not changed. However, the required
backwash holding tank volume is estimated to be 80,000 gallons. The backwash holding tank
sizing was updated in the cost estimate.

UV-AOP — Trojan Technologies, the manufacturer of the UV-AOP unit used in piloting was
forwarded results of Blueleaf report to confirm the reactor sizing and ancillary equipment
pricing. The price was based on three (3) reactors each sized to treat 50% of the design flow.
GAC —The original alternative design proposed four GAC trains, however, clarification on
redundancy requirements and removal efficacy verification through piloting determined that
only three GAC trains are required. The Calgon contactor price is carried in the cost estimate.
Due to the elimination of one GAC train, the building size was able to be reduced to match the
dimensions of the proposed SWTF.

Disinfection — A new pipe loop is included for disinfection. The cost included upgrading the well
supply pumps.

Building — the cost was updated to utilize a metal building instead of CMU.

Well Replacement — Costs associated to conduct a replacement well investigation and

permitting and installation of replacement wells (with new vertical turbine pumps and pumping

stations) of both the Hyannisport and Simmons Pond wells.
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Table 10-1: Proposed Straightway Treatment Facility Opinion of Probable Capital Cost

Item/Description

Quantity

Unit/Basis

Unit Budgetary Cost

Item Budgetary Cost

Major Equipment & Systems

Greensand filters (Hungerford Terry quote) 1 LS S 750,000 S 750,000
Granular Activated Carbon - (3 new trains, Calgon quote) 3 LS S 400,000 S 1,200,000
UV-AOP (Trojan quote) 1 LS S 2,173,000 S 2,173,000
Process piping #1: Raw water to greensand filter 100 LF S 250 S 25,000
Process piping #2: Greensand to AOP to GAC to storage 150 LF S 250 S 38,000
Sludge & Supernatant pumps 4 LS $ 15,000 $ 60,000
Chemical feed systems 3 LS S 50,000 $ 150,000
Valves, fittings and accessories - 15% 1 LS S - S 660,000
Subtotal S 5,056,000
Installation 25% S 1,264,000
Major Equipment & Systems Subtotal 6,320,000
Unit Price & Other ltems
Concrete Base Slab - Backwash Tank; Building 503 cY S 650 S 328,000
Concrete Side Walls - Backwash Tank 84 cYy S 950 S 81,000
Excavation, Backfill, compaction, grading, seeding 906 cY S 45 § 41,000
Unit Price & Other Item Subtotal 450,000
Buildings
Pre-Engineered Metal Building (102 x 80) (w/ Mech, HVAC) 8160 SF S 250 S 2,040,000
Buildings Subtotal S 2,040,000
Bulk Work Percentage and Other Items
Site civil 10% S 881,000
Electrical 18% S 1,586,000
Instrumentation & Controls 5% S 441,000
Yard Piping 2% S 180,000
Bulk Work Subtotal 3,088,000
Subtotal STWY WTF Direct Costs S 11,898,000
GC Overhead and Profit 20% S 2,380,000
Contingency 25% S 2,975,000
TOTAL STWY WTF BUDGETARY CONSTRUCTION COST $ 17,253,000
Design, Permitting and Construction Administration 15% S 2,588,000
TOTAL STWY WTF BUDGETARY CAPITAL COST (w/ 25% contingency) $19,841,000
TOTAL STWY WTF BUDGETARY CAPITAL COST (w/ 35% contin§ency) $21,209,000

Notes: Costs in 2021 dollars. 25-35% contingency shown to account for heightened market volatility
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Table 10-2: Proposed Hyannisport Treatment Facility Opinion of Probable Cost

Item/Description Quantity Unit/Basis  |Unit Budgetary Cost |ltem Budgetary Cost

Hyannisport & Simmons Pond Replacement Wells

Replacement Wells - Exploratory / Approval Phase 2 LS S 125,000 $ 250,000

Installation (new wells, pumps, motors, station) —includes engineering and 2 Ls

20% contingency S 1,090,000 S 2,180,000
Well Replacement Subtotal S 2,430,000

Hyannisport Water Treatment Facility

Major Equipment & Systems

Greensand filters (Hungerford Terry quote) 1 LS S 730,000 $ 730,000
Granular Activated Carbon (3 new trains, Calgon quote) 3 LS S 400,000 $ 1,200,000
UV-AOP (Trojan quote) 1 LS $ 1,500,000 $ 1,500,000

4-loginactivation contactor (create pipe loop by adding 2500 ft of 12" DI to
existing 8" HYPT-STWY transmission) 2500 LF S 225 § 563,000
Process piping #1: Raw water to greensand filter 200 LF S 250 S 50,000
Process piping #2: Greensand to AOP to GAC to storage 150 LF S 250 §$ 38,000
Process piping #4: New entry point to Straightway 500 LF S 250 §$ 125,000
Sludge & Supernatant pumps 4 LS S 15,000 $ 60,000
1,200 gpm Booster Pump 1 LS S 81,000 $ 81,000
Booster Pump station Building 1 LS S 45,000 S 45,000
Chemical feed systems 3 LS S 50,000 $ 150,000
Mixing system inside water tank 4 LF S 5,000 $ 20,000
Valves, fittings and accessories - 15% 1 LS S - S 682,000
Subtotal S 5,244,000
Installation 25% S 1,311,000
Major Equipment & Systems Subtotal 6,555,000

Unit Price & Other ltems
Concrete Base Slab 468 cY S 650 $ 304,000
Concrete Side Walls 80 cY S 950 $ 76,000
Excavation, Backfill, compaction, grading, seeding 906 (&% S 45 S 41,000
Unit Price & Other Item Subtotal 421,000
Buildings
Pre-Engineered Metal Building (102 x 80) (w/ Mech, HVAC) 8160 SF S 250 S 2,040,000
Buildings Subtotal $ 2,040,000
Bulk Work Percentage and Other Items
Site civil 10% S 902,000
Electrical 18% S 1,623,000
Instrumentation & Controls 10% S 902,000
Yard Piping 5% S 460,000
Bulk Work Subtotal 3,887,000
Subtotal HYPT WTF Direct Costs S 12,903,000
GC Overhead and Profit 20% S 2,581,000
Contingency 25% S 3,226,000
HYPT WTF - TOTAL BUDGETARY CONSTRUCTION COST $ 18,710,000
Design, Permitting and Construction Administration 15% S 2,807,000
TOTAL HYPT WTF BUDGETARY CAPITAL COST (25% contingency) $ 21,517,000
TOTAL HYPT WTF BUDGETARY CAPITAL COST (35% contingency) $ 23,000,000
TOTAL HYANNISPORT BUDGETARY CAPITAL COST- WELLS & WTP (25% contingency) S 23,947,000
TOTAL HYANNISPORT BUDGETARY CAPITAL COST- WELLS & WTP (35% contingency) S 25,430,000
Notes: Costs in 2021 dollars. 25-35% contingency shown to account for heightened market volatility
20212329.001A Page 47 of 53 November 24, 2021

© 2021 Kleinfelder www.kleinfelder.com



http://www.kleinfelder.com/
http://www.kleinfelder.com/

/-\.
KLEINFELDER

\/ Bright People. Right Solutions,

10.2 OPERATIONS AND MAINTENANCE COSTS

Operations and Maintenance (O&M) costs estimates for the first year of service were updated from the
original Alternative Analysis report using data from the piloting study and design criteria updates. The
estimates are detailed along with assumptions used in the estimate below. The O&M costs are

presented in Table 10-3.

Power: HWS provided the current electrical prices from their supplier, equal to $0.165/kWh. Electrical
estimates for the treatment facility equipment includes major equipment such as Pumps and HVAC
equipment.

Chemistry: The flow data collected from Annual Statistical Report database was not reliable for
estimating an average daily demand as the wells have been infrequently used or shut down. Itis
expected that with the installation of new treatment facilities, usage will be greater. Therefore, the
average daily flow was estimated to equal the design yield for each facility divided by a factor of 1.5. The
average daily flow for the SWTF is therefore 1.44 MGD and 1.152 for the HPTF.

e NaOCI (12.5%) - assumes a chemical cost of $1.70/gallon. Calculations account for pre-oxidation
and disinfection. The STWY wells with an average dose on 2.3 mg/L of active ingredient, at
average flow will require 27.6 Ibs/day. The HP and SP wells with an average dose on 2.45 mg/L
of active ingredient, at average flow will require 23.5 |bs/day.

e NaOH (25%) — assumes a chemical cost of $1.56/gallon. The STWY wells with an average dose on
37.75 mg/L of active ingredient, at average flow will require flow approximately 453 lbs/day.
The HP and SP wells with an average dose on 22.5 mg/L of active ingredient, at average flow will
require flow approximately 216 lbs/day.

e H,0,—Assumes a chemical cost for 50% H,0, cost is estimated to be $0.55/Ibs. The STWY wells
with an average dose on 7.7 mg/L at average flow will use approximately 90 Ibs/day. The HP and
SP wells with an average dose on 5.75 mg/L at average flow will use approximately 55 Ibs/day.

e Orthophosphate — Assumes a chemical cost of $13.47/gallon. Both treatment facilities will

target a dosage of 1.5 mg/L. Assuming an average flow rate, The SWTF is estimated to use 18
Ibs/day, and the HPTF is estimated to use 14 |bs/day
UV-AOP: Typical energy usage and lamp replacement costs were provided by the UV -AOP reactor
piloting vendor Trojan. These costs were used to estimates annual O&M as follows:
e Electricity — energy costs are specific to each unit recommended in the by the vendor. The STWY
Flex 100, four bank reactors each use 67 kilowatts per hour of operation; the HYPT Flex 100, one
bank reactors each use 17 kilowatts per hour of operation. Usage is estimated to be 12 hours

per day.
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e Lamp Replacement —is shown as an annual cost and is calculated based upon replacement of all

lamps in all trains according to the vendor specified lamp life. The total lamp replacement cost
for STWY is $83,200 and $20,800 for HYPT. The vendor specified lamp life is 15,000 hours. Using
the estimated energy cost per reactor and an assumed usage of 12 hour per day, the lamps are
estimated to last 3.42 years. The lamp replacement cost in Table 10-3 is therefore the total lamp
replacement cost divided by the estimated life lamp lifespan.
GAC: HWS provided 2018 carbon replacement contract prices from their agreement with Carbon
Activation Corporation. Contract prices for reactivated media ($0.70/lbs) and virgin media ($1.50/lbs)
were used to estimate the price of carbon replacement on an annual basis. The estimate assumes
replacing five contactors with reactivated carbon and one contactor with virgin carbon to make up any

lost during replacement or reactivation.

Residual’s removal: Residual’s disposal will be primarily for the Fe/Mn settled sludge that will collect in
the holding tanks beneath each treatment facility. Removal cost assumes that each holding tank will
need to be pumped out on an annual basis. The O&M cost estimate is based upon the Maher Treatment

Facility Piloting estimate.

Table 10-3: Estimated Annual O&M Costs for Proposed Straightway and Hyannisport Treatment

Facilities

ltem Estimatefi Annual | Estimated A}nnual
Cost Straightway | Cost Hyannisport
Electrical $180,000 $130,000

Chemistry
NaOCl $20,000 $20,000
NaOH $100,000 $50,000
Orthophosphate $10,000 $10,000

UV-AOP

Electricity $150,000 $40,000
Lamps Replacement $30,000 $10,000
H,0, $40,000 $30,000
GAC replacement $100,000 $100,000
Residuals Removal $20,000 $20,000
Total $650,000 $410,000

*Costs do not include additional labor costs.
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11 SUMMARY & RECOMMENDATIONS

111 STRAIGHTWAY FACILITY

STWY 1 and STWY 2 wells piloted greensand filtration for Fe/Mn removal, UV- AOP for destruction of 1-
4,D, and GAC for adsorption of PFAS. All treatment processes piloted were successful in reducing
contaminant concentrations to meet treatment goals and below regulatory limits. Additional

conclusions and recommendations are provided for each treatment process below:

Iron and Manganese Removal: Small diameter Greensand filters for Fe/Mn removal were piloted for the

STWY 1 and STWY 2 wells. The STWY 2 well was also tested with a high-capacity greensand filter to

accommodate the UV-AOP reactor at the higher 20 GPM flow rate. Application of these pilot results to
the Design Criteria in Section 9 showed that the filter sizing in the 2020 Alternatives Analysis Report is
still valid. That is to use - Four (4), 12-foot diameter pressure filters configured in parallel with three

filters in filtration mode and one in backwash or standby.

One of the other major takeaways from the piloting report was determination of the backwash holding
tanks and supernatant recycle capabilities. The backwash holding take storage volume should be
100,000 gallons of usable storage. The supernatant recycle caused detectable concentrations of
manganese (although below the treatment goal) in the filtered water. Barnstable prefers not to recycle
supernatant directly to the treatment facility. Exploration into the alternative of using the holding tank
to store backwash and discharge supernatant to the existing unlined lagoon should be explored further

as part of the preliminary design.

1,4-Dioxane Destruction: The UV-AOP reactor was piloted only on the STWY 2 well, as it had the higher

detectable concentrations of 1,4-D. High and low ballast power level (BPL) and hydrogen peroxide
dosing concentrations (10 mg/L and 5 mg/L) were piloted. The reactor demonstrated destruction of 1,4-
D to below detectable limits. Except in the low BPL/high H,0, dose conditions yielded a detectable 1,4-D
concentration of 0.19 ug/L in the reactor effluent. After 23-days of operation, the UV lamp sleeve was
removed and determined to have 99.3% of the original UV transmittance demonstrating a low lamp
fouling potential. The design criteria was updated to reflect the BPL and dosing levels used in the
piloting study. Optimization of operation should favor lower H,0, dosing (5 mg/L or lower) while

keeping the treated water 1,4-D below the detection limit.
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PFAS adsorption: GAC was also only piloted on Straightway 2 as it has the higher concentrations of PFAS.

This piloting run also successfully demonstrated the entire proposed treatment process, as it was
downstream of the pre-oxidation and pH adjustment, the high-capacity greensand filter, and the
hydrogen peroxide dosing and UV-AOP reactor. GAC removed PFAS for all piloting runs with the

exception of one, which was reported to likely be sample contamination.

Piloting confirmed that 10 minutes of EBCT was sufficient to remove PFAS-6 to meet treatment goals
and regulatory limits. The treatment facility will require a total of three GAC trains composed of two
contactors each in a lead/lag configuration. The trains operated in parallel will provide 10-minutes of
EBCT in the lead contactor providing 100% redundancy in the lag contactor. The piloting report also
showed that with the GAC filters located downstream of the Greensand filtration, less than 1 psi of
headloss development over the course of the entire study. Backwashing may only be required on an

annual basis.

Overall, very few changes were made to the original design criteria presented in the Alternatives
analysis report. The major changes made with capital cost implications was the determination of the
backwash holding tank size. Additionally, the two interim GAC trains will remain in operation during the

construction of the treatment facility and will be re-used in a future project.

Disinfection of treated water will be achieved in the existing Straightway tank and supplied to the

distribution system via the existing booster pump station.

11.2 HYANNISPORT FACILITY

The HP and SP wells piloted greensand filtration for Fe/Mn removal, UV- AOP for destruction of 1-4,D,
and GAC for adsorption of PFAS. All treatment processes piloted were successful in reducing
contaminant concentrations to meet treatment goals and below regulatory limits. Additional

conclusions and recommendations are provided for each treatment process below:

Iron and Manganese Removal: Small diameter Greensand filters for Fe/Mn removal were piloted for

both the HP and SP wells. The SP well was also tested with a high-capacity greensand filter to
accommodate the UV-AOP reactor at the higher 20 GPM flow rate. Application of the pilot results to the
Design Criteria in Section 9 showed that the filter sizing in the Alternatives Analysis Report is still valid.
That is to use - Four (4), 10.5-foot diameter pressure filters configured in parallel each with 12-inches of
Anthracite and 24 inches of greensand media.
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Based upon the piloting results and filter design criteria, the backwash holding take storage volume
should be approximately 80,000 gallons of usable storage. The supernatant recycle showed no impact

on the filtered water quality and a recycle rate of up to 10% of the inlet flow will be acceptable.

1,4-Dioxane Destruction: The UV-AOP reactor was piloted only on the STWY 2 well, as it had the higher

detectable concentrations of 1,4-D. Several BPL (high and low power) and hydrogen peroxide dosing
concentrations (8.5 mg/L and 3 mg/L) were piloted. The reactor demonstrated destruction of 1,4-D to
below detectable limits under all scenarios. The design criteria were updated to reflect the BPL and
dosing levels used in the piloting study. Optimization of operation should favor lower H,0, dosing (5

mg/L or lower) while keeping the treated water 1,4-D below the detection limit.

PFAS adsorption: GAC was piloted on the HP well to serve as a control for the corrosion evaluation; i.e.

this piloting run had only greensand filtration (low capacity) and GAC. GAC was also piloted on SP well
with the entire proposed treatment process (Greensand, UV-AOP, GAC). Piloting confirmed that 10-
minutes of EBCT was sufficient to remove PFAS-6 to meet treatment goals and regulatory limits.

The original Alternative Design Report recommended four GAC trains; and piloting results have
determined that only three trains will be required to meet process and hydraulic requirements. The
three GAC trains will be composed of two contactors each in a lead/lag configuration. The trains
operated in parallel will provide 12.5 minutes of EBCT in the lead contactor providing 100% redundancy
in the lag contactor. The piloting report also showed that less than 1 psi of headloss development over

the course of the entire study and therefore backwashing may only be required on an annual basis.

The major updates to the original design criteria were opting for three GAC trains (rather than four) and
determination of the holding tank size. Disinfection will be achieved in a new pipe loop. The well pumps
will require upgrades to supply the additional pressure through the treatment process and distribution
system pressure. As an alternative, disinfection can be achieved in a new clearwell and a new pump
station to supply the distribution system. Further evaluation of alternatives should be conducted in the

next phase of design.

11.3 RECOMMENDED CAPITAL PLAN & SCHEDULE

The Hyannis Water System cannot meet its projected future maximum day demand with any single
wellfield or treatment facility out of service (Weston & Sampson, 2019). Therefore, HWS requires

system improvements which allow for maximum flexibility and reliability to protect against disruption at
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any single location. The long-term treatment solution at these sites is two separate plants, each treating

two wells; consistent with the HWS strategy.

Given the declining yield of the Hyannisport Well and the proximity of Simmons Pond to flood prone
areas, both wells should be replaced prior to construction of the Hyannisport WTF. Implementation of
the proposed project should be in stages, with Straightway proceeding first, since the required

improvement for the wells supplying the Hyannisport facility must predate that facility.

The existing interim seasonal GAC filters at Straightway will need to remain operational in their current
configuration for treating all four of the wells during the construction of the Straightway facility. The
potential for relocating these interim filters into the Hyannisport facility, winterizing them in place, or

utilizing in a future (e.g. Mary Dunn) plant should be evaluated during the next phase of design.

For the implementation of treatment upgrades at both Straightway and Hyannisport, Table 11-1

presents major project milestones and approximate anticipated timetable.

Table 11-1: Project Milestones and Estimated Schedule

Design - Straightway & Hyannisport WTF 2022 - 2023
Hyannisport /Simmons Pond Well Exploration, 2022 - 2023
Permitting, and Design
Construction — Straightway WTF 2024 — 2025
Construction - Hyannisport /Simmons Pond 2025-2026
Replacement Well and Pumpstation
Construction — Hyannisport WTF 2026-2027
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Transmittal Number

Enter your transmittal number —>

Your unique Transmittal Number can be accessed online:
http://www.mass.gov/eeal/agencies/massdep/service/approvals/transmittal-form-for-payment.html

Massachusetts Department of Environmental Protection
Transmittal Form for Permit Application and Payment

1. Please type or - A Permit Information
print. A separate

Transmittal Form BRP WS 21D Water Treatment Approvals
must be complleted 1. Permit Code: 4 to 7 character code from permit instructions 2. Name of Permit Category

for ‘TaCh permit BRP WS21D to Conduct Pilot Study = or > 1 mgd

application.

3. Type of Project or Activity
2. Make your

check payableto B Applicant Information — Firm or Individual
the Commonwealth

of Massachusetts Town of Barnstable DPW
and m?itlri: "‘:jth at 1. Name of Firm - Or, if party needing this approval is an individual enter name below:
copy of this form to: .
MassDEP, P.O. Collins . Nathan _
Box 4062. Boston 2. Last Name of Individual 3. First Name of Individual 4. Ml
MA 02211. 382 Falmouth Road
5. Street Address
3. Three copies of Hyannis MA 02601 774-377-4934
this form will be 6. CitylTown 7.State 8. Zip Code 9. Telephone # 10. Ext. #
' Nathan Collins, PE nathan.collins@town.barnstable.ma.us
Copy 1 - the 11. Contact Person 12. e-mail address

original must
accompany your

permit application. C. Facility, Site or Individual Requiring Approval

Copy 2 must Mary Dunn/Airport Facilities and Straightway/Hyannisport Facilities

accompany your

fee payment. 1. Name of Facility, Site Or Individual

Copy 3 should be 47 Old Yarmouth Rd

retained for your 2. Street Address

records Hyannis MA 02601

4. Both fee-paying 3. City/Town 4. State 5. Zip Code 6. Telephone # 7.Ext. #
and exempt

applicants must 8. DEP Facility Number (if Known) 9. Federal I.D. Number (if Known) 10. BWSC Tracking # (if Known)

mail a copy of this
transmittal form to:

D. Application Prepared by (if different from Section B)*

MassDEP Kleinfelder
P.O. Box 4062 TN Firm Or Individual
Boston, MA . Name of Firm Or Individua
02211 One Beacon Street
2. Address
Boston MA 02105 617-498-4778
* Note: - -
. 3. City/Town 4. State 5. Zip Code 6. Telephone # 7.Ext. #
For BWSC Permits, Kirsten Ryan
enter the LSP.
8. Contact Person 9. LSP Number (BWSC Permits only)

E. Permit - Project Coordination

1. Is this project subject to MEPA review? []yes [Xlno
If yes, enter the project’'s EOEA file number - assigned when an
Environmental Notification Form is submitted to the MEPA unit:

EOEA File Number

F. Amount Due

DEP Use Only  Special Provisions:

1. Fee Exempt (city, town or municipal housing authority)(state agency if fee is $100 or less).
Permit No: There are no fee exemptions for BWSC permits, regardless of applicant status.

2. [ Hardship Request - payment extensions according to 310 CMR 4.04(3)(c).
Rec’d Date: 3. [ Alternative Schedule Project (according to 310 CMR 4.05 and 4.10).

4. [ Homeowner (according to 310 CMR 4.02).
Reviewer:

Check Number Dollar Amount Date
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Approvals

Massachusetts Department of Environmental Protection
Bureau of Resource Protection — Drinking Water Program

BRP WS Application

For Drinking Water Program (Water Supply) Permits or

X287209

Transmittal Number

Facility ID# (if known)

A. Application

1. Is this application for K] an Original or [ ] a Resubmittal?
Important: When .
filling out forms Applicant: Town of Barnstable DPW
on the computer, . ivisi 382 Falmouth Road
use only the tab Water Supply Division
key to move your Name ) Address
cursor - do not Hyannis MA 02601 Nathan Collins,PE 774-487-8390
Ezjthe return City State Zip Contact Telephone
3. Consultant:
Kleinfelder One Beacon Street
Name Address
Boston MA 02105 Kirsten Ryan 617-498-4778
City State Zip Contact Telephone
B. Permit

Please check the permit or approval for which you are applying:

Zone |l Determination for Existing Sources

O
O

BRP WS 07 Approval to Conduct Pump Test for Zone I
Delineation
BRP WS 08 Approval of Zone Il Delineation

New Technology

Oooo o

BRP WS 11 Minor New Technology Approval; where no field
test required
Drinking Water Additive
O Cross Connection Device
[0 Water Vending Machine
O Other (specify):

BRP WS 12 Major New Technology Approval: where field
testing is required

BRP WS 27 New Technology with Third-party Approval

BRP WS 28 Vending Site/Source Prototype

BRP WS 31 Vending and POU/POE Devices with Third-party
Approval

New Source Approvals <70 gpm

BRP WS 13 Exploratory Phase, Site Examination, Land
Use Survey and Approval to Conduct Pumping Test

BRP WS 15 Pumping Test Report Approval and Approval
to Construct Source

BRP WS 37 Approval of Transient Non-Community Source
Less than 7 Gallons per Minute (combines BRP WS 13 and
BRP WS 15 submittals)

New Source Approvals = or > 70 gpm

wsapp.doc « rev. 6/09

O

O
O

BRP WS 17 Exploratory Phase, Site Examination, Land Use
Survey, and Conduct Pumping Test

BRP WS 19 Pumping Test Report Approval

BRP WS 20 To Construct Source

Water Treatment Approvals

O od

00 OO0 OO0OO O 000 O OOX

BRP WS 21A To Conduct Pilot Study < 40,000 gpd

BRP WS 21B To Conduct Pilot Study = or > 40,000 gpd and
< 200,000 gpd

BRP WS 21C To Conduct Pilot Study = or > 200,000 gpd and
<1 mgd

BRP WS 21D To Conduct Pilot Study = or > 1 mgd

BRP WS 22A Pilot Study Report < 40,000 gpd

BRP WS 22B Pilot Study Report = or > 40,000 gpd and

< 200,000 gpd

BRP WS 22C Pilot Study Report = or > 200,000 gpd and

<1 mgd

BRP WS 22D Pilot Study Report = or > 1 mgd

BRP WS 23A To Construct Facility <40,000 gpd

BRP WS 23B To Construct Facility = or > 40,000 gpd and

< 200,000 gpd

BRP WS 23C To Construct Facility = or > 200,000 gpd and
<1 mgd

BRP WS 24 To Construct Facility = or > 1 mgd

BRP WS 25 Treatment Facility Modification

BRP WS 29 Water Treatment: Chemical Addition Retrofits of
Water Systems > 3,300 people

BRP WS 30A Vending Installation Approval

BRP WS 30B POU/POE Installation Approval

BRP WS 34 Water Treatment: Chemical Addition Retrofits of
Water Systems = or < 3,300 people

BRP WS 35A Multiple Vending Installation Approval

BRP WS 35B Multiple POU/POE Installation Approval

Water Quality Assurance

O
O

BRP WS 26 Sale or Acquisition of Land for Water Source
BRP WS 36 Abandonment of Water Source

Distribution System Modifications

O
O

BRP WS 32 Systems > 3,300 people
BRP WS 33 Systems = or < 3,300 people
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Bureau of Resource Protection — Drinking Water Program

BRP WS Application

For Drinking Water Program (Water Supply) Permits or Facilty D% (f known)

Massachusetts Department of Environmental Protection X287209

Transmittal Number

Approvals

C.

wsapp.doc « rev. 6/09

Certification

“| certify, under penalty of law, that this application and all attachments were prepared under my
supervision, in accordance with a system designed to ensure that qualified personnel properly
gathered and evaluated the information submitted. Based on my inquiry of the person or persons who
manage the system, or those persons directly responsible for gathering the information submitted in

this application, the informatio mi is, to the best of my knowledge and belief, true, accurate
and complete.” j*, o '/ é/
\ = w""& v‘-h\'\ . o 21) el

Authorized Sign/as% Date
Hans Keij Supervisor, Water Supply Division
PrinW Hyan n\sWa‘ Y"‘ Dpw Position/Title
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January 18, 2021

Mr. James MclLaughlin

MA Department of Environmental Protection
Southeast Regional Office

20 Riverside Drive

Lakeville, MA 02347

SUBJECT: Town of Barnstable, Hyannis Water System Pilot Test Proposal
Straightway / Hyannisport Facilities
Mary Dunn / Airport Facilities
DWSRF #6681
DEP Transmittal No. X287209
DEP BRP WS 21D
Kleinfelder Project No.: 20212329.001A

Dear Mr. MclLaughlin:

On behalf of the Town of Barnstable’s Hyannis Water System, Kleinfelder has prepared this pilot test
proposal for the Straightway/Hyannisport Facilities and Mary Dunn/Airport Facilities for your review and
approval. The purpose of this proposal is to outline the Hyannis Water System’s plan to pilot processes
for removal of iron/manganese, PFAS, and 1-4, dioxane. The proposal has been written in accordance with
the Massachusetts Department of Environmental Protection (MassDEP) DWS Policy #90-04, “Pilot Study
Requirements for Proposed Treatment”.

1. BACKGROUND

Over the past several decades, land use practices have been impacting wells in the Hyannis Water
System (HWS — PWS 4020004) with various contaminants of concern (COCs) at different locations within
the Town of Barnstable (the Town). Typical contaminants including iron and manganese have existed in
many of the Town’s wells and are sequestered through chemical treatment. With the more recent
discovery and growing concern with elevated concentrations of per and poly-fluoroalkyl substances
(PFAS) and 1,4-dioxane, HWS needs to incorporate more robust treatment systems at the Mary Dunn
and Straightway facilities to continue providing consumers with high quality safe drinking water which
consistently complies with Massachusetts Maximum Contaminant Levels (MMCLS) and Office of
Research and Standards Guidelines (ORSG).

The Town currently has 12 wells (11 of which are active) pumping to three treatment plants:
e Mabher Filtration Plant: Maher Wells 1, 2, and 3
e Mary Dunn Treatment Plant: Mary Dunn Wells 1, 2, 3, and 4, Airport Well
e Straightway Treatment Plant: Straightway Wells 1 and 2, Hyannisport Well, Simmons Pond Well
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The town completed the new Maher Filtration Plant in October 2020 to remove COCs including elevated
levels of iron, manganese, 1,4-dioxane, and PFAS. Through the permitting and piloting processes, the
Maher Filtration Plant has successfully demonstrated and implemented the following treatment
processes to remove the COCs to below regulatory limits:

o Manganese Greensand Plus (MnGS) filtration for the removal of iron and manganese

e Ultraviolet — Advanced Oxidation Process with Ozone (UV-AOP) for destruction of 1,4-dioxane

e Granular Activated Carbon (GAC) for the removal of PFAS.

In 2019, HWS commissioned Tata and Howard, and Kleinfelder, to complete preliminary treatment
evaluations of the Mary Dunn/Airport Facilities, and the Straightway and Hyannisport Facilities,
respectively. The following summarizes the existing conditions and findings at each site.

Straightway/Hyannisport Facilities

In 2020, Kleinfelder completed the Evaluation of Treatment Options for Straightway and Hyannisport
Facilities report for the Town. The report presents proposed alternatives for intended modifications for
treatment of drinking water from the existing four wells: Straightway #1 and #2, (STW1, STW2),
Hyannisport (HP) and Simmons Pond (SP). All four of the wells associated with these two facilities
currently receive the same treatment: C5 (SLI-7425 - polyphosphate) to sequester iron and manganese,
followed by sodium hydroxide for pH adjustment, C9 (SLI321 - zinc orthophosphate) for corrosion
control, and sodium hypochlorite for disinfection.

The Straightway facilities include the Straightway Water Treatment Facility (which houses both
Straightway Wells No. 1 and No. 2), the Straightway Tank, and the booster pumping station.

Raw water from Straightway Wells No. 1 and No. 2 is treated at the Straightway Facility as described
above and then pumped to the Straightway Tank.

The Hyannisport Water Treatment Facility treats the Hyannisport and Simmons Pond Wells as described
above with C5, C9, sodium hydroxide, and sodium hypochlorite(with the exception that the Simmons
Pond Well has C5 injected at the well pump house). The Hyannisport finished water transmission main
leaving the building runs north to the Straightway Tank.

Finished water from all four wells (STW1, STW2, HP, SP) blends in the Straightway tank to achieve
necessary contact time and is then pumped into the distribution main on Straightway (Road) by means
of the booster station. As of Spring 2020, the Town has operated a seasonal interim GAC filter to remove
PFAS from blended water from all wells prior to entering the Straightway Tank. The new GAC filters are
installed adjacent to the Straightway Tank along with a new hypochlorite feed system (following GAC)
and backwash lagoon. Finished water samples from Straightway Booster Station point of entry sampling
demonstrate PFAS-6 removal to below the MassDEP MMCL of 20 ng/L PFAS-6 and prove that the GAC
filters effectively remove PFAS from the sources at this Straightway/Hyannisport site.

Table 1 summarizes the raw water quality results compiled in the Straightway-Hyannisport Report.
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Table 1: Summary of Source Raw Water Quality for Contaminants of Concern

Level of Concern’ 0.3 0.05 0.3 20
Straightway 1 1.96 0.084 ND 20
Straightway 2 0.52 0.87 0.85 86

Hyannisport ND 0.31 0.1 36
Simmons Pond 0.12 0.16 0.22 69

Results that are bolded represent concentrations that exceed the Level of Concern
*Lowest level of existing or proposed regulation or guidance
* PFAS-6 refers to the MA MCL compounds: PFOS, PFOA, PFHxS, PFNA ,PFHpA,

and PFDA,

To meet the Town’s long term goals for water quality, while maximizing system flexibility and resiliency,
the Straightway/Hyannisport Report proposes two water treatment plants: Straightway which will treat
the Straightway 1 and 2 wells; and the Hyannisport facility which will treat the Hyannisport and
Simmons Pond Wells. Each plant is proposed to include treatment for removal of iron, manganese,
PFAS, and 1,4-dioxane, as detailed further in Section 2.

Mary Dunn/Airport Facilities

The recently completed Preliminary Evaluation of Treatment Options for the Mary Dunn Wells and
Airport Well report (Tata & Howard, August 2020) presents proposed alternatives for the filtration and
treatment of drinking water from the existing Mary Dunn Wells 1 through 4 (MD-1, MD-2, MD-3, MD-4),
and the Airport Well (AP).

Raw water at each well pump station (except at Well MD-1) is injected with C5 (SLI-7425 -
polyphosphate to sequester iron and manganese prior to GAC filtration. Raw water from Well MD-1 is
currently treated first for PFAS with GAC in a filter building at the well before the C-5 is added
downstream at the Mary Dunn Water Filtration Plant (WFP). Chemically treated water (Raw water
containing C-5) from Wells MD-2 and MD-3 is further treated for PFAS removal with GAC filters
incorporated into the existing Mary Dunn WFP.

MD-4 is offline and is in the process of being replaced, with an anticipated completion date of late
summer to fall 2021. Following GAC filtration at the existing Mary Dunn WFP, all of the wells receive
treatment for corrosion control (C9 SLI321 - zinc orthophosphate), pH adjustment (sodium hydroxide),
and disinfection (sodium hypochlorite) before entering the distribution system.

Table 2 summarizes the water quality results compiled in the Mary Dunn — Airport Report.
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Table 2: Summary of Source Raw Water Quality for Contaminants of Concern

Level of Concern* 0.3 0.05 0.3 20
Mary Dunn 1 0.47 0.06 0.07 21
Mary Dunn 2 0.15 0.19 0.07 249
Mary Dunn 3 0.22 0.08 0.2 438
Mary Dunn 4 0.29 0.03 0.2 86

Airport 4.44 0.47 0.07 327

Results that are bolded represent concentrations that exceed the Level of Concern
!Lowest level of existing or proposed regulation or guidance
* PFAS-6 refers to the sum of the MA MICL compounds: PFOS, PFOA, PFHxS, PFNA, PFHpA, PFDA

Mary Dunn 1 has a GAC filter installed in a filter building at the well. Mary Dunn 2 and 3 both have GAC
filters installed within the Mary Dunn WTP building for year-round use for removal of PFAS. (Note that
Mary Dunn 4 [inactive] shares a raw water main with Mary Dunn 3). Mary Dunn 2, 3, and 4 are piped to
run through filters 2 and 3 for system flexibility. The Airport well has GAC filters installed outside which
are used in a seasonal interim capacity for PFAS removal. High levels of iron and manganese, particularly
at Airport Well, require that the Airport GAC filters be backwashed up to three times per week.
Installation of upstream MnGS filtration will greatly improve water quality and performance of
downstream processes. Finished water samples show PFAS-6 removal to below the MassDEP MMCL and
prove that the GAC filters effectively remove PFAS-6 in their current size and configuration.

To meet the Town’s long term goals for water quality, while maximizing system flexibility and resiliency,
the Mary Dunn-Airport Report proposes two water treatment plants: Mary Dunn North which will treat
Mary Dunn 2, 3, 4 wells; and Mary Dunn South which will treat Mary Dunn 1 and the Airport Wells. Each
plant is proposed to include treatment for removal of iron, manganese, PFAS, and 1,4-dioxane, as
detailed further in Section 2.

2. PROPOSED TREATMENT, OBJECTIVES, AND PILOTING
The treatment objectives for each COC and the associated treatment process is listed in Table 3. A
secondary objective will be to evaluate that inclusion of treatment will largely produce a water quality

with respect to corrosion control parameters that is similar to existing full-scale practice.

Table 3: Proposed Treatment Plant Treatment Objectives and Processes

Fe (mg/L) 0.3 Non-detect to <0.3
MnGS
Mn (mg/L) 0.05 Non-detect to <0.05
1,4-dioxane (ug/L) 0.3 Non-detect to <0.3 UV-AOP
PFAS-6 (ng/L) 20 Non-detect to <20 GAC

* Lowest level of existing or proposed regulation or guidance (EPA or MassDEP)
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On December 11", 2020 a pre-application meeting was held between Kleinfelder, Barnstable, and
MassDEP to discuss the following piloting plan presented herein. Several of the following key items were
agreed upon, although subject to final DEP approval of this plan:

o The use of Manganese Greensand Plus media at the Maher WFP has proven effective removal of
iron and manganese through piloting and full scale implementation. Therefore, only Manganese
Greensand Plus media will be piloted for iron and manganese removal at each site.

e Mary Dunn 2, 3, and 4 are currently treated year-round by full sized GAC systems while seasonal
systems are utilized for Mary Dunn 1, Airport and the Straightway (1 &2), Hyannisport and
Simmons Pond wells . In addition, the Maher Treatment Facility is in operation with full-scale
GAC. Therefore, GAC has already proven effective for removal of PFAS-6 and consequently will
not be piloted for each source. Instead, a limited number of runs using GAC will be piloted to
document if any changes in water quality parameters related to corrosion control as a result of
treatment occur. Corrosion Control Water quality parameters are presented in Attachment A.

e UV-AOP has demonstrated effective destruction of 1,4-dioxane through pilot testing and full
scale implementation at the Maher Filtration Plant since October 2020.

o Straightway 2 has the highest level of 1,4-dioxane and will therefore be piloted following
greensand filtration. Simmons Pond will also be piloted to demonstrate low
concentration destruction.

o Mary Dunn and Airport wells have levels of 1,4-dioxane below the regulatory threshold
(0.3 ug/L) and the wells share similar water quality parameters to the Maher Wells,
which have full-scale UV-AOP operational. Therefore, UV-AOP will not be piloted at the
Mary Dunn or Airport Wells.

3. PILOT TEST PROPOSAL

Kleinfelder is proposing the following piloting approach based upon the pre-application discussions,
analysis of the existing water quality, and treatment objectives. Piloting will be conducted over two
mobilizations to avoid service disruptions during the higher summer demands.

The Straightway/Hyannisport wells will be piloted first in early spring 2021. Upon approval of the
piloting plan, the piloting contractor, Blueleaf, Inc., will begin setup of piping and electrical connections
at the Straightway Facility. The Mary Dunn and Airport wells will be piloted in fall 2021 with setup
including piping and electrical connections setup in late summer early fall. A complete schedule of the
piloting plan is included in Attachment C. Table 4 details the processes to be piloted at each source.

Piloting will be conducted to evaluate process parameters such as filter system pH, filter surface loading
rates, doses, UV system ballast strength, and GAC empty bed contact time (EBCT) that may be used for
the design of the full scale treatment system as follows:

NaOH dose - Two pH conditions will be evaluated and compared through the GreensandPlus filters, with
two filters to operate at a pH of 6.8 s.u., and two filters to operate at 7.4 s.u. Operating the filters at the
higher pH condition will allow the treatment plant to have a single point of pH adjustment.
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Filter Surface Loading Rate — Two filters will be operated at 4 gpm/sf and two filters will be operated at 8
gpm/sf to span the range of FSLRs likely to be used at the full-scale WTP.

UV System Ballast Strength and Hydrogen Peroxide Dose — The UV reactor vendor will recommend two
UV ballast strength (a "high UV" and "low UV"), and two hydrogen peroxide doses ("high H202", "low
H202"). The four combinations of UV Ballast strength and hydrogen peroxide dose (i — high H202/high
ballast, ii- low H202/high ballast, iii — high H202/low ballast, iv- low H202/low ballast), will be evaluated
at each of the two sites for UV-AOP testing.

GAC EBCT — The GAC adsorption process will be evaluated at only the 10 minute EBCT setting.

The piloting operator (Blueleaf, Inc.) will monitor flow rates, filter head loss and water quality using
generally accepted field test methods. Laboratory analyses will comply with the requirements of the
MassDEP Approved Pilot Study Protocol.

Table 4: Piloting Treatment Process Matrix

Straichtwa Straightway 1 v
g Y Straightway 2 v v* V¥ v *
Hyannisport Hyannisport d v
y P Simmons Pond v 4 v v
Mary Dunn Airport v - — —
South Mary Dunn 1 v
Marv D Mary Dunn 2 v
ary vunn Mary Dunn 3 v
North
Mary Dunn 4 v

v’ Indicates proposed piloting run
--- indicates no proposed piloting of associated process.
* indicates an extended piloting run for up to two (2) weeks to test for UV Lamp fouling.

3.1 Manganese GreensandPlus Iron (Fe) and Manganese (Mn) Pilot Studies with 6" Pilot
Filters

Pilot studies for the MnGS process will be conducted at each of the nine (9) sources using four 6"
diameter filters operated in parallel, as seen in Figure 1. Each study will include at least 5 individual filter
runs over a seven (7) day period with laboratory sample events at each source in accordance with the
sampling schedule in Attachment B. The MnGs studies at Straightway 1 and Simmons Pond will also be
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used to size a high- capacity MnGs pilot system capable of producing a sufficient volume of water to
feed the UV-AOQP pilot system for additional subsequent studies including MnGs + UV-AOP + GAC. In
addition, Straightway 2 will be piloted for an extended run of two weeks to determine if a fouling
potential exists on the UV lamps following MnGS filtration.

Raw water will be chemically pretreated in the pilot trailer for oxidation and pH control. An appropriate
caustic feed solution will be prepared using a 50% sodium hydroxide (NaOH) stock solution; the Maher
facilities currently use 25% NaOH. The oxidant feed will be prepared from 12.5% sodium hypochlorite
(NaOCl) as is currently used at the Maher facilities, and potassium permanganate solution (if needed)
will be prepared using solid granular potassium permanganate (KMn0O4). Chemical feed rates are to be
determined by calibration during the pilot study, and chemical doses will be calculated based on the
calibrated feed rates and the chemical dilutions. The rates at which chemical feed stocks are consumed
will be monitored as a check on the calculated feed rates. All chemical feeds will be injected upstream of
a static mixer.

Field samples are to be collected and analyzed in accordance with generally accepted field methods. The
frequency of the field samples will be determined by field conditions, with the minimum number of
samples detailed in Table 5.

Table 5: Field Sampling Parameters and Schedule

3 per run 2 per Da
Total Iron 3 per source P P y 2 per day
3 2 D
Dissolved Iron 3 per source perrun peray 2 per day
Total Manganese 3 per source 3 per run 2 per Day 2 per day
Dissolved Manganese 3 per source 3 per run 2 per Day 2 per day
Free Chlorine None 3 per run 1 per Day -
Total Chlorine None 3 per run 1 per Day -
pH 2 per day 3 per run 1 per Day 2 per day
Turbidity 3 per Source 3 perrun* 1 per Day 2 per day*

*also continuous

The pilot trailer is equipped with a PC based data acquisition system for continuous monitoring and
recording of pressure and turbidity. The data acquisition system can simultaneously monitor the
untreated raw water, and the filtered effluent from each of the four filters.

The piloting operator will monitor flow rate, filter head loss, temperature and water quality during filter
runs and will monitor pH, turbidity, iron, and manganese using appropriate field test methods. They will
also measure backwash water volumes and complete settling tests on backwash water for each run.
Filter effluent will be stored for use in backwashing the filters and to provide sufficient water to feed
downstream processes during backwashing. Backwash water will be stored on site and testing will
evaluate the impact of supernatant recycling into the feed water of the pilot system.
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3.2 High Capacity Greensand Filtration Unit for Iron & Manganese Removal

The piloting operator will mobilize a high-capacity MnGS system to produce sufficient treated water to
operate the UV-AOP and GAC processes at Straightway 1 and Simmons Pond. The High Capacity MnGS
Filtration unit (Figure 2) will operate under conditions informed by the MnGS 6” pilot sizing runs and will
be used to confirm treatment at each source. Raw water will be chemically pretreated as required by
the Fe/Mn pilot source described in the 6” sizing run for oxidation and pH control. Filter surface loading
rate, filter headloss and effluent turbidity will be monitored with online instrumentation and data
logging equipment.

3.3 UV-AOP Pilot System for 1,4-dioxane Removal

The piloting operator will provide a Trojan UV reactor (Trojan UVPHOX 12AL30 UV oxidation System or
similar) representative of the UV reactor proposed for the full-scale operation; and already installed at
the Maher Treatment Plant. The reactor will include flow measurement, ballast power control, UV
transmittance readings and automatic cleaning/wiper operation. The piloting operator will provide a
hydrogen peroxide storage and feed system for controlling and monitoring the hydrogen peroxide feed
dose.

UV-AOP will be piloted for the Simmons Pond and Straightway 2 Wells. An extended run will be
conducted for the Straightway 2 Well to test for fouling of the UV sleeves. The run will be conducted
over the course of two-weeks with the sample collection schedule adjusted to space the sampling
events evenly over the entire extended run. At the beginning and conclusion of the extended run, the
UV lamp will be tested for fouling parameters including UV transmittance and a visual inspection.

3.4 GAC Filter Unit for Monitoring Corrosion Control Water Quality Parameters

The piloting operator will provide a stand-alone mobile pilot GAC filtration system for complete
simulation of the entire proposed treatment train (MnGS-UV-AOP-GAC) to monitor corrosion control
related water quality parameters (WQPs) from raw water, through treatment. The GAC pilot process
equipment will be located downstream of the UV-AOP pilot equipment at Straightway 1 and Simmons
Pond, and downstream of the MnGs process at Hyannisport. This treatment process will be evaluated
using a single 10' high GAC pilot filter with flow control and monitoring. Media type to be utilized is
anticipated to consist of the type used at the Town’s existing GAC filtration facilities (F400 type or
equal). Monitoring for PFAS removal will also be conducted.

4. WATER QUALITY TESTING

4.1.Field Measurements

During the pilot test, raw and post treatment water quality samples will be collected for field testing
during each test run. The field-testing parameters and frequencies to be analyzed are presented in Table
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5 for both sizing runs. Corrosion Control WQPs in Attachment A — Table A-2 include several other field
measurements that will be collected during each full run as shown on the sampling schedule in
Attachment B.

4.2.Certified Laboratory Measurements

Samples of raw water, post treatment, and backwash water will also be taken during each run and
analyzed by a MassDEP certified laboratory and according to the acceptable methods as per 310 CMR
22. Alist and schedule of the laboratory testing water quality parameters to be analyzed is included in
Attachment A and B, respectively.

e MassDEP Piloting Iron and Manganese Water Quality Parameters included in Attachment A —
Table A-1 are originally provided in Appendix 2 of the MassDEP DWS Policy #90-04. These
parameters will be sampled on raw water and post greensand filter treated water.

e Corrosion Control Water Quality Parameters (Corrosion Control WQPs) defined in the USEPA
Optimal Corrosion Control Treatment Evaluation Technical Recommendations for Primacy
Agencies and Public Water Systems (2016/2019) and presented in Table A-2, include water
quality parameters that affect corrosion chemistry in water distribution systems. The Corrosion
Control WQPs will be sampled on the raw water of each source and following every treatment
process. Collection of these samples is important for comparing water from facilities prior to
treatment and after implementation of treatment. In addition, WQPs data from the existing
Maher WFP and treatment process will be compared to the pilot data. This evaluation may

indicate if the change in treatment may affect corrosion and corrosion control in the Town’s
distribution system.

5. SUMMARY

This proposal includes the procedures and schedule for piloting treatment at the Hyannis Water
System’s Mary Dunn/Airport and Straightway/Hyannisport wells. The pilot test will be performed in
accordance with DEP DWS Policy #90-04. A pilot test report presenting the test results will be prepared
and presented to DEP upon completion of the work. On behalf of the Town of Barnstable, we thank you
for your attention to this Hyannis Water System Pilot Test Proposal and look forward to your review.
Please do not hesitate to contact me at (508)-370-8256 or Kirsten Ryan at (617) 498-4778, if you have
any questions or wish to discuss this proposal further.
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Sincerely,

BISHOP
KLEINFELDER ENVIRONMENTAL

No. 55619

Alexander B. Bishop, P.E.
Project Professional

o M %}ﬂ“

Kirsten N. Ryan
Project Manager

cc:
Mr. Larry VandeVenter, Kleinfelder
Mr. Erik Grotton PE, Blueleaf, Inc.
File

Attachment A: Water Quality Parameters
Attachment B: Water Quality Sampling Schedule
Attachment C: Piloting Plan Schedule
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ATTACHMENT A: WATER QUALITY PARAMETERS

Table A-1: MassDEP Piloting Iron and Manganese Water Quality Parameters (from MassDEP DWS
Policy #90-04 - Appendix #2)

Total Iron

Dissolved Iron

Total Manganese
Dissolved Manganese
Free Chlorine

Total Chlorine

pH

Turbidity

True and apparent Color
Total Coliform (E.Coli if Total Coliform is present)
Alkalinity

ANEBNERNERN

NNENANENENANENANENEANEN

N

Table A-2: Corrosion Control Water Quality Parameters

Alkalinity mg/L as CaCOs v
pH s.u. v v
Oxidation reduction Potential mV v v
Dissolved Oxygen mg/L v v
Total Dissolved Solids mg/L v
Total Conductivity umho/cm @ 25°C v
Total Hardness mg/L as CaCOs v
Temperature °C v

Carbon dioxide mg/L v

Total Chlorine mg/L v v
Free Chlorine mg/L 4 v
Calcium mg/L v
Sodium mg/L — v
Iron mg/L - v
Magnesium mg/L v
Manganese mg/L - v
Zinc mg/L — v
Chlorides mg/L - v
Sulfate mg/L v
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ATTACHMENT B: WATER QUALITY SAMPLING SCHEDULE

Straightway Raw v v v 4 v v
1 MnGS (post) v v v — v -
Raw v v v v v v
Straightway | MnGS (post) v 4 v v - -
2 UV AOP (post) v v
GAC (post) - - v - v v
Raw v v v v v v
Hyannisport | MnGS (post) 4 v v
GAC (post) - - v - v v
Raw v v v v v v
Simmons | MnGS (post) v 4 4 v
Pond UV AOP (post) v v
GAC (post) v v v
Airport Raw v v v v v v
MnGS (post) v v v — v —
Raw v v v v v v
Mb-1 MnGS (post) v 4 v v
Raw v v v v v v
MD-2 MnGS (post) v v v v
Raw v v v v v v

MPB-3 MnGS (post) v v v - v
Raw v '4 v v v v
Mb-4 MnGS (post) v v v v

vindicates samples to be collected

--- indicates samples will not be collected

Field parameters presented in Table 5

2Iron and Manganese pilot (full runs) samples from Table A-1 (note some parameters appear in both Table A-1 and A-2)
3Corrosion Control Water Quality Parameters presented in Table A-2
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Activity Mame

Contract Executed - Stwy &Mary
Dunn
AL PILOT TEST PLANNING
Kickoff Meeting with Client
Pilot Test Proposal Prep
Meeting with MassDEP
Finalize PTP, Submit WS21D
MassDEP Review

B.STWY-HP PILOTING
B1: MnGS Small Scale Testing
B1: Evaluate data & Fabricate High
Capacity MnGS
B2: Mob High Capacity MnGS Setup
B3: Mob UVAOP Setup
B4: Mob GAC Pilot Setup
B5: Electrical;Piping Setup, Startup
B6: Individual Source Trials
BY: Extended UVAOP Run STWY 2
C. STWY-HP PILOT REPORT
D. STWY-HP TECH MEMO
Mary Dunn #4 Replacement online
(est.)
B: MDUNN PILOT TESTING
(assume start following Straightway
piloting and MD#4R. online)
B2: Mob MnGS Setup
B5: Electrical;Piping Setup, Startup
B6: Individual Source Trials
C: MD PILOT TEST REPORT
Draft Report
Peer Review (WBE)
Meet with Client (HWS PMs)
BRPWS22D Finalize & Submittal
MassDEP Review WS22D
Finalize Report
Presentation DPVW Admin
Presentation Water Board
D: MD TECHNICAL MEMO
E: DWSRF Assistance
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Duraticn
(Work Days)

0.00

71.00
0.00
10.00
0.00
21.00
40.00

80.00
25.00

10.00

10.00
10.00
10,00
10.00
20.00
10.00
57.00
20.00
0.00

30.00

10,00
5.00
2000
130.00
45.00
10,00
0.00
10,00
45.00
2000
0.00
0.00
5.00

435.00

Start Date

11/20/20

1219120

31821
31821

4/22/21

9/i24

91/21
o/8/21
B/15/21
10013121

ATTACHMENT C:
PILOTING PLAN SCHEDULE

2020
Finish Date

11/20/20

10/12421

91421
901421
1001221
412722
12421
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MasSDEP Commonwealth of Massachusetts
Executive Office of Energy & Environmental Affairs

Department of Environmental Protection

Southeast Regional Office « 20 Riverside Drive, Lakeville MA 02347 « 508-346-2700

Charles D. Baker Kathleen A. Theoharides
Governor Secretary
Karyn E. Polito Martin Suuberg
Lieutenant Governor Commissioner
February 9, 2021

Mr. Hans Keijser RE: BARNSTABLE — Public Water Supply

Hyannis Water System Hyannis Water System

47 Old Yarmouth Road PWS ID#: 4020004

Hyannis, MA 02601 BRPWS21D To Conduct Pilot Study =

or>1MGD

Mary Dunn & Straightway Plants
‘Transmittal No.: X287209

Dear Mr. Keijser:

Attached please tind an approval to conduct a pilot study of water treatment processes to remove iron,
manganese, 1,4-dioxane and per- and polyfluoroalkyl substances from water drawn from the Mary
Dunn, Airport, Straightway, Hyannisport, and Simmons Pond wells servicing the Hyannis Water
System in the Town of Barnstable, Massachusetts. The results of the pilot study will be used to
inform the design of four (4) water treatment plants to treat the subject wells.

The signature on this cover letter indicates formal issuance of the attached document. Please contact
me at (508) 946-2805 or via email at james.m.mclaughlin@mass.gov if you have any questions
concerning this approval.

Sincerely,

Jim McLaughlin, Chief
Drinking Water Program
Bureau of Water Resources

JM/encl.
YADWP Archive\SERO\Barnstable-4020004-System Modifications-2021-02-09

This information is available in alternate format. Contact Michelle Waters-Ekanem, Director of Diversity/Civil Rights at 617-292-5751.
TTY# MassRelay Service 1-800-439-2370
MassDEP Website: www.mass.gov/dep

Printed on Recycled Paper



Hyannis Water System, PWS ID 4020004
BRP WS 21D X287209

cC.

Hans Keijser, Hyannis Water, hans.keijser@town.barnstable.ma.us
Nathan Collins, Nathan.Collins@town.barnstable.ma.us
Barnstable Board of Health, health@town.barnstable.ma.us

Michael Leahy, Michael.l.eahy@suez.com
Kevin Sampson, Kevin.Sampson@suez.com

Larry VandeVenter, LVandeVenter@kleinfelder.com
Kirsten Ryan, KRyan@kleinfelder.com

Erik Grotton, EGrotton(@blueleafwater.com

David Johnston, DEP-SERO-DRD
Jon Hobill, DEP-SERO

Bill Schwartz, DEP-SERO
Adekunle Teniola, DEP-SERO
Angela Gallagher, DEP-SERO
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Hyannis Water System, PWS 1D 4020004

BRP WS 21D X287200

Hyannis Water System
Barnstable, Massachusetts
PWS ID #4020004

Page 3 of 9

Pilot Study Proposal for Mary Dunn, Airport, Straightway, Simmons Pond, and Hyannisport Wells
BRPWS21D To Conduct Pilot Study = or > 1 MGD

Transmittal No. X287209

The Massachusetts Department of Environmental Protection (“the Department’) has reviewed your
proposal to conduct a pilot study of iron and manganese filtration, advanced oxidation, and granular
activated carbon in Barnstable, Massachusetts. The application was prepared and submitted on
behalf of the Hyannis Water System (“the PWS™) by Kleinfelder, Boston, MA, over the seal and
signature of Mr. Alexander B. Bishop, Massachusetts Registered Professional Engineer, P.E. No.
55619 (“the Engineer”). The Department received the application on January 25, 2021, The
Engineer submitted an updated laboratory sampling plan on February 5, 2021.

PROJECT PURPOSE AND ABBREVIATED BACKGROUND

The eleven (11) active wells servicing the PWS have generally been impacted by per- and
polyfluorinated substances (PFAS) and 1,4-Dioxane (1,4-D). Six PFAS compounds (PFAS6) are
regulated by the Department as described later in this document. The Massachusetts Office of
Research and Standards set a Guideline Limit (ORSGL) of 0.3 pg/l for 1,4-dioxane. The PWS
activated a water treatment facility to remove iron, manganese, PEAS6 and 1,4-D from the three
Maher wells in October, 2020. Granular activated carbon (GAC) contactors currently remove PFAS6
at the remaining well sites on a year-round or seasonal basis depending on the site.

The PWS intends to construct four (4) water treatment plants to remove iron and manganese via
GreensandPlus™ pressure filtration, PFAS6 via GAC pressure filtration, and 1,4-D by hydrogen
peroxide and ultraviolet light. The hydrogen peroxide and ultraviolet light (UV) combination is
known as an advanced oxidation process (AOP). Hydrogen peroxide absorbs UV and produces
liydroxyl radicals that oxidize contaminants to break down 1,4-D into its physiologically-inert
components. Granular activated carbon (GAC) will follow advanced oxidation to remove PFAS
and any residual hydrogen peroxide. All of the proposed processes were proven effective during
the piloting for the design of the Maher Filtration Plant, operational since QOctober, 2020. The
proposed pilot testing will provide design parameters for the proposed treatment plants, which are

listed in the following table:

Proposed Treatment Plants and Sources to be Treated

Proposed Treatment Plant Well Name DEP Source ID

Strightway [Straightway |~ | 4020004-01G

Straightway 2 4020004-12G
Hyannisport | Hyannisport | 4020004-03G

Simmons Pond 4020004-06G

i Airport 4020004-10G
Mary Dunn South Mary Dol doo00vaac T
 Mary Dunn2 | 4020004-05G

Mary Dunn North Mary Dunn 3 4020004-08G

Mary Dunn 4 (replacement)

4020004-09G (to be replaced)
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- PERFLUORINATED COMPOUNDS

On October 2, 2020, the Department published final regulations establishing a drinking water
standard, or a Maximum Contaminant Level (MCL), for the sum of six per- and polyfluoroalkyl
substances (PFAS). The MCL is 20 parts per trillion (ppt) for what the regulations call PFAS6, or the
sum of six PFAS compounds: perfluorooctanesulfonic acid (PFOS), perfluorooctanoic acid (PFOA),
perfluorohexane sulfonic acid (PFHxS), perfluorononanoic acid (PFNA), perfluoroheptanoic acid
(PFHpA), and perfluorodecanoic acid (PFDA). PFAS Drinking Water Regulations require all public
water supplies to collect baseline PFAS samples and take other actions if results exceed the MCL.
For information and technical support documents see: https://www.mass.gov/info-details/per-and-
polyfluoroalkyl-substances-pfas#health-advisories-and-downloadable-fact-sheets- .

PROPOSED PILOT STUDY

The portable pilot plant and operation will be supplied by Blueleaf, Inc. Piloting will be completed in
two mobilizations, first at the Straightway/Hyannisport/Simmons Pond site in the spring, and then at
the Mary Dunn/Airport site in the fall. Each of the nine (9) sources will be piloted separately. Note
that Mary Dunn Well 4 is inactive. A replacement well for Mary Dunn Well 4 is currently being
installed and is planned to be included in the pilot study. Two piloting trains will be used: a standard
unit with chemical addition and four (4) parallel GreensandPlus™ filters; and a high capacity unit
with chemical addition, high capacity GreensandPlus™ filters, hydrogen peroxide/UV, and a GAC
column. Each of the nine (9) sources will be piloted using the standard unit for at least five (5)
individual filter runs over a seven (7) day period. The filter columns in the standard unit will be 6-
inches in diameter with 24-inches of GreensandPlus™ over 12-inches of anthracite sand. A GAC
column will be used with the standard unit at the Hyannisport Well to evaluate PFAS adsorption
following the GreensandPlus™ filtration. Additional piloting using the high-capacity unit will be
used for the Simmons Pond Well and the Straightway 2 Well, with an extended run of up to two (2)
weeks at Straightway 2 to evaluate fouling of the UV sleeves. Each water supply source will be
protected from the pilot system with a 6-inch air gap between the water supply line and the raw water
blending tank. Water will be dechlorinated prior to discharge.

Chemical addition will consist of sodium hypochlorite for oxidation and potassium hydroxide for pH
adjustment. Potassium permanganate will be used for oxidation if satisfactory results are not
obtained using sodium hypochlorite. pH levels at 6.8 and 7.4 will be tested through the
GreensandPlus™ filters. The filters will be operated at surface loading rates of 4 gpm/sf and 8
gpm/sf. GAC piloted will be Calgon Carbon Filtrasorb® 400, currently used by the PWS. The GAC
contactor will be operated at an empty bed contact time of 10 minutes.

The UV unit used will be a Trojan UVPHOX 12AL30 UV oxidation system or similar. Note that the
final UV unit selected for installation in any proposed treatment plant must have the Department’s
New Technology Approval for use in an advanced oxidation process.

Water quality monitoring and sampling will be as listed in tables provided in the application proposal
and amended in the February 5" submittal. The updated tables are reproduced at the end of this
approval. Field sampling and monitoring will include iron, manganese, chlorine residual, pH,
turbidity, color, alkalinity, carbon dioxide, and total coliform. Laboratory analysis will be conducted
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by a Department-certified laboratory. Laboratory analysis will include, but not be limited to: PFAS;
1,4-I); bromate (a potential by-product of the AOP); oxidation-reduction potential (ORPY); dissolved
oxygen,; total dissolved solids; conductivity; chlorine; calcium; sodium; iron; magnesium;
manganese; zinc; chlorides; and sulfate.

Monitoring parameters will include those listed in the required table of Appendix #2 of the
Department’s Policy 90-04: Pilot Study Requirements for Proposed Treatment. The pilot study
proposal meets the requirements of the Department’s Policy DWP 90-04. This approval is requiring
the PWS’s consultants to evaluate the pilot study results following guidance contained in EPA’s
“Optimal Corrosion Control Treatment Evaluation Technical Recommendations for Primacy
Agencies and Public Water Systems,” March, 2016, publication number EPA 816-B-16-003.

SIMULTANEOUS COMPLIANCE

The proposed treatment is not anticipated to affect the corrosivity of the finished water. However, the
pilot study has been designed to evaluate potential impacts in accordance with the Department’s
Policy DWP 90-04 and the EPA’s “Optimal Corrosion Control Treatment Evaluation Technical
Recommendations for Primacy Agencies and Public Water Systems,” March, 2016, publication
number EPA 816-B-16-003; and “Impact of Chloride:Suifate Mass Ratio Changes on Lead Leaching
in Potable Water”, © 2010, Water Research Foundation, ISBN978-1-60573-110-0.

APPROVAL CONDITIONS

Pursuant to the Department’s authority under 310 CMR 22.04(7) to require each supplier of water
operate and maintain its system in a manner that ensures the delivery of safe drinking water to
consumers, this approval is made subject to the following conditions:

1. All submittals required by this approval shall reference the date of this approval letter and
Transmittal No. X287209.

2. The PWS shall notify this office prior to the initiation of the pilot testing so that an inspection
of the pilot works can be conducted.

3. The supply line from the wells to the pilot equipment shall be equipped with an air gap or
backflow preventer. None of the water used in the pilot study shall enter the finished water of
the distribution system.

4. The treated pilot effluent water shall be dechlorinated prior to discharge on the ground.

5. The findings and evaluation of the pilot study results shall be submitted to the Department
under permit BRP WS 22: Approval of Pilot Study Report, within one (1) year of completing
the pilot study. The pilot study report shall evaluate the chloride-to-sulfate ratio following
guidance contained in EPA’s “Optimal Corrosion Control Treatment Evaluation Technical
Recommendations for Primacy Agencies and Public Water Systems,” March, 2016,
publication number EPA 816-B-16-003 (with 2019 update), and “Impact of Chioride:Sulfate
Mass Ratio Changes on Lead Leaching in Potable Water”, © 2010, Water Research
Foundation, ISBN978-1-60573-110-0. The report shall discuss simultancous compliance
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10.

effects of the treated water with the existing conditions of the distribution system and
household plumbing. The discussion shall include historical lead and copper sampling, the
presence of lead services, and the condition of chemical coating existing within the currently
stable system plumbing. The report shall also discuss continuing compliance with other
applicable rules, such as the Revised Total Coliform Rule, Ground Water Rule, and
Disinfection By-Products Rule.

Include a discussion in the pilot report of the corrosion control impact of removing
orthophosphate from the treatment of the existing sources.

Include a discussion in the pilot report of information available from the vendor and the
EPA’s Treatability Database on the formation of oxidation byproducts for 1,4 dioxane and
perfluorinated compounds.

Treatment systems used for the combination of hydrogen peroxide and UV treatment require
the Department’s New Technology Approval prior to installation in any proposed treatment
facility.

The PWS shall ensure that chemicals which may come in contact with the water or affect
the quality of the water, are certified to be in conformance with ANSI/ NSF Standard 60 or
meet the food grade standards of the United States Pharmacopeia.

The PWS shall sample according to the testing regimen listed in the submitted proposal as
amended, and include PFAS, 1,4-D, and bromate.

This approval pertains only to the water supply aspects of the proposal and therefore does not
negate the responsibility of the owners or operators to comply with other applicable laws, and/or
regulations. For the purpose of the application BRPWS21D (Transmittal No. X287209) the
Technical Review has been completed.
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MEMORANDUM

TO: Hans Keijser — Hyannis Water System

FROM: Alexander B. Bishop, P.E.; Umang Chauhan - Kleinfelder
DATE: August 09, 2021

SUBJECT: Straightway and Hyannisport Piloting Corrosion Evaluation
CC: Kirsten Ryan, Shugen Pan, P.E., PhD - Kleinfelder

The purpose of this memo is to fulfill the Corrosion Evaluation requirement set forth in the approval
letter from MassDEP dated on February 09, 2021, and entitled, BRPWS21D to Conduct Pilot Study = or >
1 MGD Mary Dunn & Straightway Plants Transmittal No.: X287209. ltem 5 in the approval letter sets
several requirements and is defined below:

1.

The findings and evaluation of the pilot study results shall be submitted to the department under BRP
WS 22: Approval of Pilot Study Report, within one (1) year of completing the pilot study. The pilot
study report shall evaluate the chloride to sulfate ratio following guidance contained in EPS “Optimal
Corrosion Control Treatment Evaluation Technical Recommendations for Primacy Agencies and
Public Water Systems,”,” March 2016, publication number EPA 816-B-16-003 (with 2019 update);
and “Impact of Chloride Sulfate Mass Ratio Changes on Lead Leaching In Potable Water”, © 2010,
Water Research Foundation, ISBN 978-1-6053-110-0. The report shall discuss simultaneous
compliance effects with treated water with the existing conditions of the distribution system and
household plumbing. The discussion shall include historical lead and copper sampling, the presence
of lead service lines and the condition of chemical coating existing within the currently stable system
plumbing. The report shall also discuss continuing with applicable rules such as the Revised Total
Coliform Rule, Groundwater Rule, and Disinfection Byproducts Rule.

Existing Treatment:

The Straightway and Hyannisport facilities consist of four wells: Straightway #1 and #2, (STW1, STW2),
Hyannisport (HP) and Simmons Pond (SP). All four of the wells associated with these two facilities
currently receive the same treatment: C5 (SLI-7425 - polyphosphate) to sequester iron and manganese
(Fe/Mn), followed by sodium hydroxide for pH adjustment, C9 (SLI321 - zinc orthophosphate) for
corrosion control and sodium hypochlorite for disinfection.
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The Straightway facilities include the Straightway Water Treatment Facility (which houses both
Straightway Wells No. 1 and No. 2), the Straightway Tank, and the booster pumping station. Raw water
from Straightway Wells No. 1 and No. 2 is treated at the Straightway Facility as described above and
then pumped to the Straightway Tank.

The Hyannisport Water Treatment Facility treats the Hyannisport and Simmons Pond Wells as described
above with C5, C9, sodium hydroxide, and sodium hypochlorite (with the exception that the Simmons
Pond Well has C5 injected at the well pump house). The Hyannisport finished water transmission main
leaving the building runs north to the Straightway Tank.

Finished water from all four wells (STW1, STW2, HP, SP) blends in the Straightway tank to achieve
necessary contact time and is then pumped into the distribution main on Straightway (Road) by means
of the booster station. As of Spring 2020, the Town has operated a seasonal interim GAC filter to remove
per- and polyfluorinated alkyl substances (PFAS) from blended water from all wells prior to entering the
Straightway Tank. The new GAC filters are installed adjacent to the Straightway Tank along with a new
hypochlorite feed system (following GAC) and backwash lagoon.

1.1. Existing Chemical Additions

As mentioned, the existing Straightway/Hyannisport plant use chemical additions for some treatment
processes. Sodium hydroxide (pH adjustment) and zinc orthophosphate are used specifically for
corrosion control.

Iron and manganese sequestration - A blended phosphate (C5: SLI-7425) which is a combination of 3
different phosphates and contains no orthophosphate, is currently used for the sequestration of iron
and manganese prevalent in all wells. The town currently doses this via flow proportional chemical
metering with a target dose of 3.40 milligram per liter (mg/L,), while the operators use a range of 2-2.5
mg/L. Dosing is typically done at the well prior to all other chemical injections.

pH adjustment — Used to meet drinking water standards and as a corrosion control measure. Operators
typically use a 50% solution of sodium hydroxide (NaOH) at most of Hyannis Water System’s (HWS)
facilities with the Maher plant being the exception which uses a 25% NaOH solution. The current pH at
the Straightway/Hyannisport facilities from raw water is between 5.9 and 6.95 standard units (s.u), with
typical finished water pH from the Straightway/Hyannisport facilities at 7.4 s.u. Dosing is typically done
downstream of the sequestration and upstream of corrosion inhibitor.

Zinc orthophosphates - The zinc orthophosphate (C9 SLI321) solution targets a dose of 1.5 mg/L and is
controlled by flow proportional chemical metering. Dosing is typically done downstream of pH
adjustment.

Disinfection -Through the use of 12.5% sodium hypochlorite. Dosing is dependent upon the necessary
contact time (CT) required for 4-Log virus inactivation. This is determined by the residual concentration
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and combined flows of the Straightway storage tank. The Straightway tank with a 0.4 million gallon (MG)
capacity requires dose of 0.5 mg/L. Disinfectant is dosed immediately prior to downstream pH
adjustment.

2. Historical Lead and Copper Corrosion

The Lead and Copper Rule (LCR) was promulgated in June 1991 with the Lead and Copper Rule Revisions
(LCRR) going into effect in June 2021. The two rules define the regulations for lead and copper in the
distribution system, the source of which is primarily from household plumbing fittings and poorly
performing corrosion control programs. The LCR established an Action Level of 0.015 milligrams per liter
(mg/L) or parts per million (ppm) for lead and 1.3 mg/L for copper which are based on the 90th
percentile level of samples collected from the distribution system. The LCRR introduced a new Trigger
Level for lead of 0.010 mg/L although the Action Level for lead will remain 0.015 mg/L. The new Trigger
Level is intended to provide an early indicator that system and/ or treatment changes are needed. Key
changes to the rule more specifically define sample site selection, sample collection procedures, and
treatment requirements. The rule also takes a “find and fix” approach similar to the Revised Total
Coliform Rule for addressing site specific exceedances.

MassDEP recently approved HWS's Lead and Copper sampling plan on May 18, 2021 (see Attachment 1).
The sampling plan requires collection twice per year, in Quarters 2 and 4 (Q2 and Q4) for each of the 60
sampling sites, all of which are Tier 1, Class B (single family residences with lead or copper pipes with
lead/tin solder built in 1963, 1984, or 1985). No Tier 1 Class A or A2 sites were included, as HWS has
reported no known Lead Service Lines (LSLs) in their distribution system. HWS is currently working on a
systemwide inventory to identify any remaining unknown lead service connections and comply with the
anticipated LCRR. Additionally, HWS also lists 21 school and daycare facilities that will be sampled on a
rolling basis according to the plan.

Lead and Copper samples collected between 2019 and 2021 demonstrated no exceedances of the action
level for any samples for copper, whereas one exceedance was found for lead in Q2 of 2020. The 90*"
percentile for both lead and copper was well below the AL. Table 2-1 presents statistics from each round
of sampling in the 2019 to 2021 period.
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Table 2-1: Lead and Copper Sampling Result Statistics (2019 -2021)

Lead (mg/L) Copper (mg/L)
Q2 2019 Q22020 | Q4 2020 Q2 2021 Q2 2019 Q2 2020 Q4 2020 Q2 2021
Average 0.00025 0.00098 0.0002 0.0000246 0.129 0.090 0.135 0.047
Max 0.0059 0.039 0.0074 0.0016 0.3 0.5 0.75 0.39
Min 0 0 0 0 0.0099 0 0.0025 0.0061
Count 34 59 72 65 34 59 72 65
Pergc(;t:tile 0 0.001 0 0 0.271 0.17 0.23 0.116

The one lead sample above the action level was collected in Summer 2020 from 41 Wellesley Circle with
a concentration of 0.039 mg/L. Copper samples collected in Fall 2020 were relatively higher compared to
the samples collected in other periods but were still below the action level. Wellesley Circle is a dead-
end street with no visible flushing points or hydrants. Elevated levels may be due to an increased water
age in the dead-end leg of the distribution piping or stagnant water within the home due to infrequent
use. These factors can lead to an increased likelihood for corrosive conditions capable of releasing lead
from leaded plumbing components within household plumbing. Sufficient flushing has shown to reduce
water age which can mitigate water quality conditions that lead to corrosion.

Table 2-2 shows results of all other sampling events on Wellesley Circle between 2019 and 2021. 41
Wellesley Circle and 39 Wellesley Circle had detections for lead with the former having the one
exceedance of 0.039 mg/L. The October 2020 results showed the highest levels of copper, although no
exceedances, with 39 Wellesley Drive showing the highest concentration. HWS should continue
sampling residences along Wellesley drive to see if further seasonal trends develop.

Table 2-2 Lead and Copper Sampling Result at Wellesley Circle (2019-2021)

No. DEP Approve.ed Sample Collection Date Lead Copper
Location (mg/L) | (mg/L)
1 39 Wellesley Circle 7/15/2019 ND 0.041
2 41 Wellesley Circle 4/27/2020 0.039 0.5
3 39 Wellesley Circle 4/27/2020 ND 0.095
4 37 Wellesley Circle 10/14/2020 ND 0.21
5 39 Wellesley Circle 10/14/2020 0.0011 0.4
6 41 Wellesley Circle 10/15/2020 ND 0.16
7 36 Wellesley Circle 4/7/2021 ND 0.015
8 39 Wellesley Circle 4/7/2021 ND 0.029
9 24 Wellesley Cir 4/8/2021 ND 0.022

*ND is non-detection
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Since 2021, water quality parameters (WQPs) are collected at three unique distribution system entry
points on a monthly schedule. WQPs were also tested at 13 unique distribution sampling locations on 2
different occasions in 2021. Table 2-3 details the list of unique entry point sampling locations and the
distribution sampling locations.

Table 2-3 Unique Sampling Locations

Entry Point Sampling Locations
Maher Booster Out
Mary Dunn Combined
Straightway Booster Out
Distribution Sampling Locations
Citizens Bank (Airport Rotary)
Anchor Inn
Hyannis Post Office
Resort & Conference Center
Veterans Park
Hyannis Post Office
West Hyannis Post Office
Barnstable High School
DPW Office
Cape Codder Resort
Hyannis Senior Center
Mary Dunn Large Tank
Mary Dunn Small Tank

WPQs include - pH, temperature, alkalinity, conductivity, and orthophosphate. Table 2-4 and Table 2-5
below shows statistics for the samples collected between January 2021 through June 2021. The
parameters are within a similar range for both entry point as well as the distribution sampling locations.

Table 2-4 Summary of Water Quality Parameters at Entry Point Sampling Locations (Jan.-June 2021)

Temperature | Alkalinity | Conductivity | Orthophosphate
pH
(C) (mg/L) (umho/cm) (mg/L as PO4)
Mean 7.20 11.79 48.86 171.98 1.46
Minimum 6.86 7.88 11 139 0.8
Maximum 7.52 17.16 88 199.7 2.8
Count 15 15 15 15 15
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Table 2-5 Summary of Water Quality Parameters at Distribution Sampling Locations (Jan-June2021)

Temperature | Alkalinity | Conductivity | Orthophosphate
PH (C) (mg/L) (umho/cm) (mg/L as PO4)
Mean 7.25 12.30 42.34 185.19 1.39
Minimum 6.85 7.11 16 151 0.6
Maximum 7.52 18.89 71 226 2.3
Count 26 26 26 26 26

3. Proposed Treatment:

As stated in the pilot proposal, the proposed treatment processes include GreensandPlus (greensand)
filtration for iron and manganese removal, Advanced Oxidation Process with UV (UV-AQOP) for the
destruction of 1,4-dioxane (1,4-D), and granular activated carbon (GAC) for PFAS removal. While UV-
AOP are proposed at the STWY and Simmons, only MnGS-GAC are proposed at Hyannisport Additional
details regarding the treatment processes are described in the Piloting Report.

Addition of the proposed treatment processes will warrant changes in chemistry and dosing. This will
include the addition of pre-oxidation chemistry (sodium hypochlorite) for oxidation of iron and
manganese upstream of the greensand filters and consequently the removal of polyphosphates, used
for sequestration of iron and manganese. The UV-AOP process requires injection of hydrogen peroxide.

3.1. Proposed Chemical Additions:

As mentioned, the existing Straightway/Hyannisport plant used polyphosphate for the sequestration of
iron and manganese, with the addition of the greensand filtration for iron and manganese removal, it
will no longer be required. Discussion on the impact of removing blended phosphates is described in
Section 5.2. Proposed chemical additions are as follows.

Pre-oxidation — Sodium hypochlorite will be injected upstream of the greensand filters for the oxidation
of dissolved iron and manganese into their precipitate forms. The greensand filters serve a dual function
by removing precipitated iron and manganese through media filtration along with bonding soluble forms
to the greensand media.

pH adjustment — A 25% NaOH solution is injected downstream of the pre-oxidation chemistry to raise
pH to optimal levels to precipitate iron and manganese and removal through the greensand filters. This
also continues to serve as pH adjustment for corrosion control in the distribution system. The target pH
is 7.4 s.u.
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Advanced Oxidation Process — The UV-AOP treatment process for the destruction of 1,4-D includes the
addition of hydrogen peroxide as an oxidizing agent. The target dosage ranges will be determinant upon
operating conditions for each source as defined in the piloting report. Following the process, residual
hydrogen peroxide will be minimal and be quenched by the GAC.

Zinc orthophosphates — used for corrosion control and will be dosed in the same manner as defined in
the existing conditions.

Disinfection -Immediately prior to leaving the treatment plant, sodium hypochlorite is dosed for
disinfection purposes in the same manner as defined in the existing conditions. However, less overall
chemistry will be required as the chlorine demand will be satisfied through pre-oxidation and removal of
organic contaminants concentrations via the GAC contactors.

4. Corrosion Evaluation:

As required by the approval letter from MassDEP, Kleinfelder conducted a corrosion evaluation of the
proposed treatment system during piloting. Raw water samples along with finished water from the
existing treatment plants were compared to the finished water from the pilot plant to assess if there
were any significant changes in the water quality parameters that affect corrosivity. All existing and
finished water samples went through the temporarily operated GAC. The sampling program carried out
was developed using guidance documents in the approval letter. Additionally, samples were collected
from Maher Treatment Facility for comparison.

4.1. Sample Collection:

MassDEP has indicated as part of their conditional approval that proposed treatment should have
minimal changes in water characterization from a corrosion standpoint. Kleinfelder collected additional
samples from the Hyannisport, Simmons Pond and Straightway Well 2 during the piloting to determine if
the overall water characterization, and corrosivity, has changed between the existing treatment and
proposed treatment.

The following samples were collected from each source being piloted:

e Raw water —collected from the individual sources being piloted prior to any treatment.
Analytical results from the raw water will form the baseline water characterization.

o Finished Water (Existing Plant) — collected downstream of all existing treatment and interim
GAC contactors and prior to the Straightway Storage Tank. Treated water collected was held at
CT to simulate conditions in baffled Straightway Storage Tank required to meet 4-log
inactivation of viruses and mimic the distribution system entry-point sample. After the
detention time, staff filled sample bottles and took field measurements.

e Simulated Finished Water (Piloting Plant) — collected from the pilot plant following all
treatment processes (MnGS-UVAOP-GAC) and then dosed with a phosphate called C9 (corrosion
control) and hypochlorite (disinfectant) for a target chlorine residual of 0.5 mg/L. GAC effluent
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pH was targeted to 7.4 and no additional pH adjustment was required. Treated water collected
was held at CT to simulate conditions in baffled Straightway Storage tank required to meet 4-log
inactivation of viruses and mimic the distribution system entry-point sample. After the
detention time, staff filled sample bottles and took field measurements.

Comparison to Maher: Samples were collected from four sample sites at Maher treatment plant on

three different dates during the pilot study. The sampling locations were raw water, greensand effluent,
UV-AOP treated water, and GAC effluent.

4.2. Sampling Results:

The results from sampling events have been summarized in Attachment 3. Average value of each
parameter over 2 sampling events per source are presented. The piloting plan letter includes detailed
information on the parameters sampled for different waters. Attachment 3 represents both the field
parameters as well as the laboratory results.

H- The raw water from the three wells had pH in the range of 5.9-6.9 s.u., whereas the existing
treatment water demonstrated a pH value in the range of 6.8 to 7.3 s.u. The simulated water
was found to have a higher pH than raw water being above 7 s.u. for all the wells. Increase in
the pH can be attributed to the treatment processes.

Alkalinity dissolved inorganic carbon (DIC) and carbon dioxide (CO,) - Raw water from
Hyannisport resulted in a low alkalinity of 6.5 mg/L which increased significantly in treated
waters. At Straightway, the influent alkalinity was 47.5 mg/L which increased in both treated
waters, with the highest being for simulated finished water at 71 mg/L. Treatment improved the
alkalinity of the raw water at Simmons Pond and increased from 38 mg/L for raw water to 76
mg/L for existing treatment. Carbon Dioxide (CO;) measurements were taken in the field by
titration. Raw waters were calculated to have CO; in range of 34-36 mg/L. The treated waters
calculatedCO; levels between 9-14.75 mg/L. DIC was estimated for all the wells based on the
alkalinity and pH levels using Appendix B of the OCCT. DIC was found to be higher in treated
waters as compared to raw water from all three wells.

Iron - No detectable levels of iron were found in either raw water from Hyannisport. Raw
influent from Straightway and Simmons Pond demonstrated a moderate value of 1.365 mg/L
and 0.0355 mg/L respectively. Iron concentrations were below detectable limits in existing
treated water or the simulated treated water from all three wells.

Manganese — Raw influent from the three wells demonstrated high manganese in the range of
0.12 to 0.975 mg/L with the highest being for the Straightway well. Levels below detection limits
were reported for treated water from Hyannisport while treated water from Straightway and
Simmons Pond demonstrated 0.0255 mg/L and 0.0087 mg/L of manganese, respectively.
Simulated finished water resulted in a low manganese concentration of 0.0115 mg/L for
Hyannisport, while it resulted in non-detects for Straightway and Simmons Pond.
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e Calcium- Raw water from all three wells had a calcium concentration in the range of 8.8-20
mg/L. Existing treatment showed concentrations in similar range for Hyannisport and
Straightway wells whereas concentrations in the Simmons Pond well decreased to 14.5 mg/L.
Simulated water had a similar calcium concentration of 20 mg/L for all three wells.

e Chloride - Chloride concentrations for the raw water in the three wells was found to be between
47.5 mg/L to 98 mg/L. Existing treated water demonstrated slightly higher chloride
concentrations between 59.5 mg/L to 110 mg/L. Simulated treated water resulted in similar
concentrations to raw water ranging between 50.5 mg/L - 91.5 mg/L. Addition of sodium
hypochlorite can contribute to increased levels of chloride, however since the dose is low,
chloride change is minimal.

e Sulfate- For the Hyannisport, sulfate concentrations was 20 mg/L for the existing treated and
simulated treated water as opposed to 15 mg/L for the influent. Straightway demonstrated a
low sulfate concentration of 13 mg/L for the existing treated water, while moderate sulfate
concentrations of 20 mg/L for influent and simulated water. Simmons Pond demonstrated a
similar concentration of 20 mg/L for all sampling points. Sulfate levels are not expected to
change significantly by the pilot process.

e Oxidation Reduction Potential (ORP) - the ORP is found to be high in the raw well water for both
Hyannisport and Straightway and it decreases for the treated waters. Simmons Pond resulted in
a similar ORP across raw and treated waters.

Maher Sampling Results: The results from the Maher plant showed that pH through the plant increased
for the treated waters. Iron and manganese present in the raw water decreased to low levels for treated
water. The raw influent at Maher plant had a low alkalinity of 15 mg/L which increased up to 18 mg/L
for the treated water but was much lower than alkalinity observed in the other wells as no caustic was
fed to the greensand inlet. Langelier Saturation Index (LSI) decreased slightly in both calculation
methods for the treated waters and can be attributed to increase in the pH after treatment. The Larson-
Skold Index (LSK ) ratio decreased slightly for the treated waters compared to the raw influent, but this
decrease is not significant. The CSRM calculations resulted in relatively stable ratios between raw and
treated waters.

4.3. Corrosion Indices

Engineers have developed indices based on the WQPs of different water sources to effectively rate
corrosivity. Each index combines and compares several different WQPs to calculate an index number.
The result can then be compared with known corrosive or non-corrosive index numbers and ranges to
establish and predict the corrosion potential of a given water source/sample. Some well-known and
studied indices include: the Langelier Saturation Index, the Larson Skold Index, and the Chloride Sulfate
Mass Ratio.
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4.3.1. Langelier Saturation Index (LSI)

The Langelier Saturation Index (LSI) was developed by W.F Langelier in 1936 at the University of
California at Berkely. The index is also known as the calcium carbonate saturation index or saturation
index, and it describes the solubility of calcium carbonate within a solution. The methodology calculates
the solubility of calcium in relation to the pH and is determined by factors including pH, alkalinity,
calcium, total dissolved solids, and temperature. The resulting index describes the deposition or scale
formation of calcium carbonate forming a protective barrier on the interior surface of pipes. LSI only
measures the tendency to dissolve or precipitate calcium carbonate. It does not have direct relationship
with lead/copper release. It is also important because of the known effects that alkalinity has in
subduing corrosion driven by chlorides and sulfates.

Langelier Saturation Index (LSI) = pHs - pH

where: pH = pH of solution
pHs = saturation constant of calcium carbonate at the given pH

There are two methods for calculating the pH;s value. The first option (Method 1) uses pK values, as
follows:

pH; = (pK; — pK,) —log(Ca™?) — log(Alk)

Where the terms are as follows:
K> = the acidity constant for the dissociation of bicarbonate (the pH at which water with a
given calcium content and alkalinity is in equilibrium with calcium carbonate;
temperature dependent)

Ks = the solubility product constant for calcium carbonate (temperature dependent)
Ca*? = calcium concentration (moles/L)
Alk = alkalinity concentration (moles/L)

The second option (Method 2) uses the total dissolved solids concentration and temperature:

pH, = (A + B) —log(Ca*?) — log(Alk)
Where the terms are as follows:

A = constant related to the temperature of the water

B = constant related to the dissolved solids concentration of the water
Ca*? = calcium concentration (mg/L as CaCOs)

Alk = alkalinity concentration (mg/L as CaCOs)

The US EPA Corrosion Manual for Internal Corrosion of Water Distribution Systems defines the
methodologies for determining the saturation constant of Calcium Carbonate in addition to Langelier’s

10
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paper. Results calculated from the index are only qualitative in predicting calcium carbonate dissolution
or scale formation. Index values are interpreted accordingly:

LSI < 0 water is undersaturated and will dissolve calcium carbonate
LS| = 0 water is in equilibrium
LSI > 0 water is supersaturated and will precipitate calcium carbonate

4.3.2. Larson-Skold Index:

The Larson-Skold index was developed in the late 1950s from in-situ data on the corrosion of steel
piping with Great Lakes water. The index derives a ratio between corrosion accelerators, namely
chlorides and sulfates vs. corrosion mitigators, alkalinity and calcium.

Larson-Skold Index (LSK) = [Chlorides] + [Sulfates]
[Alkalinity]

The calculated value is typically interpreted in the following ranges:

LSK < 0.8: Chlorides and Sulfates are unlikely to prevent scale formation
0.8<LSK<1.2: Chlorides and Sulfates may interfere with scale formation
LSR>1.2: Chlorides and Sulfates will interfere with scale formation

and may lead to corrosion
4.3.3. Chloride-to-Sulfate Mass Ratio (CSMR):

The CSMR measures the impact that chlorides and sulfates have on the corrosion of leaded materials in
plumbing components. Many examples in literature have attributed CSMR ratios greater than 0.58 to
be associated with high levels of lead corrosion on copper and leaded components within public water
systems. Index values are interpreted accordingly:

CSMR < 0.58 :Noadverse impact on leaded plumbing materials
CSMR >0.58 :Tendency for an increased concentration of lead chloride

4.3.4. Interpretation

Overall, the corrosion indices calculated for the three wells piloted demonstrate highly corrosive water
that is mitigated through the existing corrosion control treatments. Comparison analytical results and
indices for the existing treatment and simulated finished water show only minor changes in water
quality and small decreases in corrosivity. As the historical lead and copper sampling results showed in
Section 2, the existing corrosion control program yielded favorable results in distribution system
sampling. With minor (favorable) changes in water quality from the proposed treatment across all wells,

11
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the existing corrosion control program can be expected to continue to yield similar results. A summary
of the corrosion indices calculations are presented in Table 4-1.

Table 4-1: Corrosion Indices

Langelier Saturation Langelier Saturation Larson Chloride Sulfate
Index (Method #1) Index (Method #2) Skold Mass Ratio

Raw-HP -4.23 -4.06 23.69 6.53
Existing-HP* -2.28 -2.18 3.43 5.79
Simulated-HP -1.75 -1.64 2.37 4.46
Raw-SW2 -2.09 -1.91 1.83 2.5
Existing-SW2 -1.33 -1.19 1.67 4.58
Simulated-SW2 -1.28 -1.12 131 2.4
Raw-SIM -2.65 -2.48 3.59 4.1
Existing-SIM -1.52 -1.38 1.74 3.95
Simulated-SIM -1.77 -1.64 2.13 4

Maher-Raw -3.62 -3.39 3.75 4.3
g/'rae';i:an ; 3.52 -3.29 3.45 4.47
Maher-UV -2.74 -2.51 3.52 4.5
Maher-GAC -2.53 -2.3 3.03 4.44

*Values reported are for only one sampling event and not average of 2 events

Hyannisport Well:

LSI — The raw water LSI calculated at -4.23 and -4.06 increased for both methods, the existing
treatment at -2.28 and -2.18, and the simulated finished at -1.75 and -1.64. While a negative
value of this index suggests the water is undersaturated and will dissolve calcium carbonate, the
increase towards “0” which represents equilibrium, is favorable and indicates a decrease in the
waters ability to dissolve calcium carbonate scale. Results do not represent a significant change
that may affect scale formation. With pH being the main driver of these index calculations, the
improvement is principally due to the increase in pH of the treatment processes/corrosion
control program.

Larson Skold — the ratio decreased from 23.69 in raw water samples to 3.43 and 2.37 in the
existing treatment and simulated finished, respectively. The overall decrease is due to the
significant increase in alkalinity. Raw water alkalinity was extremely low at 6.5 mg/L as CaCOs
and increased to 51 and 65.5 mg/L as CaCOs in the existing treatment and simulated finished,
respectively. This range of the ratio indicates that chlorides and sulfates will likely interfere with
scale formation and may lead to corrosion.

12
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CSRM — While the calculations of this ratio show an overall decrease between raw and treated
water it does not indicate any definitive improvement. Analytical results of both chlorides and
sulfates remained relatively stable. A CSRM greater than 0.58 may indicate a tendency to form
soluble lead. Research has also indicated that moderate levels of alkalinity, between 40 and 50
mg/L as CaCOs, can mitigate these effects.

Straightway 2 Well:

LSI — The raw water LSI, calculated at -2.09 and -1.91 increased in both calculation methods for
the existing treatment (-1.33 and -1.19) and for the simulated finished (-1.28 and -1.12) waters.
These results point to a decrease in waters ability to dissolve calcium carbonate scale but are
not a significant increase.

Larson Skold — The ratio decreased from 1.83 in raw water samples to 1.67 and 1.31 in the
existing treatment and simulated finished, respectively. This decrease in ratio can be attributed
to corresponding increase in alkalinity. These values are above 1.2 indicating that chlorides and
sulfates will likely interfere with scale formation and may lead to corrosion.

CSRM —The ratio for raw water was 2.5, with existing treatment at 4.58 and simulated finished
at 2.4. A CSRM greater than 0.58 may indicate a tendency for the formation of soluble lead
however, research has also indicated that moderate levels of alkalinity can mitigate these
effects.

Simmons Pond Well:

LSI — The raw water LSI, calculated at -2.65 and -2.48 increased in both calculation methods for
the existing treatment (-1.52 and -1.38) and for the simulated finished (-1.77 and -1.64) waters.
This increase can be attributed to the increase in pH for existing treated and simulated finished
waters. However, this change is not significant and may not affect scale formation.

Larson Skold — the ratio decreased from 3.59 to 1.73 and 2.13 in the existing treatment and
simulated finished, respectively. These values are above 1.2 indicating that chlorides and
sulfates will likely interfere with scale formation and may lead to corrosion.

CSRM — The ratio for raw water was 4.1, with existing treatment at 3.9 and simulated finished at
4. This does not indicate any definitive improvement. CSRM greater than 0.58 may indicate a
tendency for an increased concentration of lead chloride however, research has also indicated
that moderate levels of alkalinity can mitigate these effects.

Maher Treatment Plant:
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LSI — The raw water LSI, calculated at -3.62 and -3.39 decreased slightly in both calculation
methods post greensand treatment (-3.58 and -3.29), whereas it decreased more for post UV-
AOP (-2.74 and -2.51) and post GAC treatment (-2.53 and -2.30). These results do not show a
significant change and the small increase for treated waters can be attributed to the increase in
the corresponding pH.

Larson Skold — The ratio decreased from 3.75 in raw water to 3.45, 3.52 and 3.03 in the
greensand, UV-AOP, and GAC treatment, respectively. The decrease in the ratio is not
significant and such high ratios indicate that chlorides and sulfates will interfere with scale
formation and may lead to corrosion.

CSRM — The ratio for raw water was 4.30, 4.47 for greensand, 4.50 for UV-AQP treated, and 4.44
for GAC treatment. The calculations show that the ratio is relatively stable between raw and
treated water.

5. Impacts of Process Changes

With the discovery of PFAS and 1,4-D in nearly all raw water sources, HWS has moved to add treatment
processes at all plants — Maher, Mary Dunn and Airport, and Straightway and Hyannisport. HWS has
pursued a stepwise implementation of treatment processes beginning with interim and seasonal GAC
contactors at all plants (2017-2020) and followed by a full-scale permanent treatment plant at Maher in
late 2020. Historically lead and copper data show that the HWS has been in compliance with the LCR and
consequently has operated an effective corrosion control system throughout these significant changes
to the public water system.

5.1. Comparison to Maher Treatment Facility

The Maher Treatment Facility (MTF) implemented a similar treatment process in 2020 as to the piloted
process for the proposed Straightway Treatment Facility (SWTF) and Hyannisport Treatment Facility
(HPTF). Processes include - greensand filtration for removal of iron and manganese, UV-AQOP for
destruction of 1,4-D, and GAC for adsorption of PFAS. MTF consequentially has eliminated the use of
polyphosphate for iron and manganese sequestration. Compliance monitoring and process evaluations
demonstrate the plant is effectively removing the contaminants of concern. The 2021 lead and copper
and WQPs sampling results also show no significant changes. Additionally, the WPQ sampling since 2021
show points within the distribution system continuing to have pH and orthophosphates within target
ranges.

Similar trends are observed when comparing sampling results from MTF to the piloted treatment at
STWY/HP facilities. Most notably these include:

e Treatment processes were proven to be effective for destruction and removal of 1,4-D and
PFAS, respectively.

14
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o Greensand filtration effectively removes of iron and manganese to meet treatment goals and
allows for the elimination of polyphosphate addition for sequestration.

e Both the MTF and STWY/HP piloting showed an increase in pH between raw water and finished
water. This is due mainly to the addition of sodium hydroxide to increase pH. Resulting pH’s
from both are similar within the 7-7.4 s.u. range. A corresponding decrease in CO; is also
indicated by this.

e With the decrease in CO,, there was also a general increase in alkalinity. Research has indicated
that alkalinity in ranges above 50 mg/L as CaCOscan have a mitigating effect on corrosion from
elevated levels of chlorides (and CSMR)

e Raw water at both MTF and STWY/HP sites had low levels of sulfates and moderate levels of
chlorides that remained stable through the piloted treatment processes.

e Both the MTF and STWY/HP piloting demonstrated corrosion indices that favor corrosive
conditions. However as indicated previously, the implemented corrosion control and historical
lead and copper sampling has indicated acceptable results that are in compliance with the LCR.

o The LSI showed slight increase due to increases in pH.

o The Larson-Skold showed slight decreases due to slight increases in alkalinity.

o The CSMR remained stable as implemented treatment processes do not affect these
ions.

Comparison of these results to the existing treatment at STWY/HP facilities (interim GAC) showed similar
results.

5.2. Changes in Ortho- and Blended Phosphates

As indicated, the HWS uses two types of phosphates for treatment purposes. Zinc Orthophosphate is
used to form protective coatings on the interior of pipes to prevent lead leaching into the bulk water,
and a blended phosphate for the sequestration of iron and manganese.

The effectiveness of orthophosphate treatment depends on factors including phosphate dose, pH, DIC
and other constituents in water (e.g., aluminum, iron, manganese). The target residual concentrations
based on the piloting results are approximately 1.33 mg/L as PO..

Chapter 3 in the OCCT provides flowcharts for determining a PWSs corrosion control system (Exhibit 3.3
flowcharts 1b and 3b are provided in Attachment 4). According to Exhibit 3.3, the finished water will
switch from having Fe/Mn present to none in the finished water. This changes the recommended
treatment selection flowchart used, from Flowchart 3b to 1b. (This assumes finished water target pH of
7.4 s.u. and DIC at =20 mg/L as C as presented in Attachment 3). The takeaways are:

e Chart 3b used when Fe/Mn are present in finished water, recommends with DIC > 5 mg/L as C,

to add blended phosphates and to adjust pH to between 7.2-7.8 s.u. HWSs current practice of
dosing zinc orthophosphate and blended phosphate at all treatment facilities; except at the MTF
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which only adds zinc orthophosphate.

e With the introduction of greensand filtration at the proposed SWTF/HPTF for removal Fe/Mn,
Chart 1b should be used. This flowchart recommends pH adjustment and addition of
orthophosphate (no addition of blended phosphates). This practice is consistent with the
existing corrosion control treatment at the MTF.

The addition of greensand filtration at the MTF has allowed for the elimination of polyphosphates for
sequestration. According to the OCCT, “...sequestering agents such as polyphosphates may reduce
black/red water complaints from iron and manganese oxidation but can cause increase in lead and
copper levels measured at the tap.” The text also indicates that polyphosphate should mainly be used
for sequestration and not for lead and copper control alone. Elimination of the blended phosphate is
recommended and supported by the OCCT guidance. This will also be consistent with the MTF corrosion
control program.

Distribution system WQP results presented in Section 2 indicate that adequate concentrations of
orthophosphate are found throughout the distribution system and is likely forming the protective
coating on the interior of pipes and plumbing components. As each new treatment plant comes online
and eliminates the use of polyphosphates, a slow transition will occur within the distribution system
that should minimize impacts as Fe/Mn deposits in the distribution system dwindle overtime.

5.3. Simultaneous Compliance

The addition of treatment processes to the proposed SWTF and HPTF will be capable of meeting
simultaneous compliance with the Revised Total Coliform Rule, Groundwater Rule, Stage 1/Stage 2
Disinfectants and Disinfection By-Product Rule, and the LCR and LCRR. As previously indicated, HWS is in
compliance with the LCR, and implementation of new treatment should have minimal effect on changes
to lead and copper results in the distribution system.

Revised Total Coliform Rule (RTCR) and Groundwater Rule (GWR): HWS is currently in compliance with
the RTCR as indicated in their compliance monitoring program. There are no proposed changes to the
disinfection process for the proposed SWTF other than the addition of UV-AOP process and diverting
water from Hyannisport and Simmons Pond wells to their own dedicated treatment facility. The SWTF
will continue to use the existing baffled storage tank and booster station and therefore require the same
disinfection residual and contact time to meet 4-log inactivation of viruses. The proposed HPTF will
require a 4-log determination if built as a separate plant with a new dedicated serpentine contact tank
and entry point to the distribution system.

Stage 1/Stage 2 Disinfectants and Disinfection By-Product Rule (DBPR): HWS is currently in compliance
with the DBPR. Treatment processes implemented will introduce more oxidants to the intermediate
process water, however, sampling results indicated low levels of bromide and TOC. This suggests a low
potential for DBP formation. Additionally, bromate, TTHMs, and HAAS5s sampled in the simulated
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finished water from piloting were low or non-detect. Finally, implementation of GAC as a treatment
process will significantly remove TOC and decrease DBP precursors in the raw water.

6. Conclusion

This evidence presented herein shows that the additional treatment processes piloted for the proposed
SWTF and HPTF will likely not result in significant changes in distribution system water chemistry and
corrosivity or increases in lead and copper exceedances. This is apparent in the following major
takeaways of this evaluation:

e HWS has historically been in compliance with the LCR as demonstrated through lead and copper
and water quality parameter sampling. This is also true as similar treatment process changes at
the MTF has not led to significant changes in distribution system lead and copper results.

e Comparison of the piloted proposed treatment system to the existing treatment systems at the
STWY/HP facilities indicated no significant changes to water quality chemistry or corrosion
indices.

e Comparison of the piloted proposed treatment system to the MTF indicated no significant
changes to water quality chemistry or corrosion indices.

e The changes in the treatment processes do not impact simultaneous compliance with the TCR,
DBPs and disinfection, but instead provide enhancements.

It is recommended that HWS continue to monitor WQPs at the entry points to the distribution systems
as well as several locations throughout the distribution system.

ATTACHMENTS:

LEAD AND COPPER SAMPLING PLAN

HWS HYDRAULIC MODEL SCENARIOS

SUMMARY OF WATER QUALITY DATA FROM KLEINFELDER SAMPLING

OCCT EXCERPTS ON DISSOLVED INORGANIC CARBON AND CORROSION CONTROL DETERMINATION
LAB RESULTS FOR KLEINFELDER SAMPLING AT ALL THREE WELLS

vk wnNeE
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MassDEP Commonwealth of Massachusetts
Executive Office of Energy & Environmental Affairs

Department of Environmental Protection

Southeast Regional Office « 20 Riverside Drive, Lakeville MA 02347 + 508-946-2700

Charles D. Baker Kathleen A. Theoharides
Governor Secretary
Karyn E. Polito Martin Suuberg
Lieutenant Governor Commissioner
PWSID | PWS NAME TOWN NAME HLCR PRIMARY SITES
4020004 | HYANNIS WATER SYSTEM BARNSTABLE 60

DATE: 5/18/2021

Mr. Henricus Keijser Re:  Program: LCR

Hyannis Water System Sampling Plan Approval
47 Old Yarmouth Road Standard X Reduced []
Hyannis, MA 02601 310 CMR 22.06B

Dear Mr. Keijser:

This letter is to inform you that the Massachusetts Department of Environmental Protection (MassDLEP),
Drinking Water Program, Southeast Regional Office, has reviewed the lead and copper sampling plan that
you submitted on May 13, 2021 to comply with the requirements of 310 CMR 22.06B, the Lead and
Copper Rule. Based on your submission and certification MassDEP hereby approves your plan for
sampling for lead and copper at the locations identified in the plan.

Enclosed please find a MassDEP approved and signed copy of the Lead and Copper Sampling Plan for
your water system. This sampling plan supersedes all previously approved sampling plans. This plan
may include Alternate Sites. Please be reminded that all changes to this sampling plan must be
approved by MassDEP in writing prior to sample collection,

Compliance with the lead and copper action levels of 0.015 mg/l and 1.3 mg/l, respectively, are based on
the 90" percentile results for each set of data you collect. Systems meeting the lead and copper action
level may be granted a reduction in sampling based on MassDEP’s determination in accordance with 310
CMR 22.06B(7)(d)4.

Please follow the MassDIEP most recent "Instructions for Residents for Home Sampling" available on the
website at http://www.mass.gov/eea/agencies/massdep/water/approvals/drinking-water-forms.htmI#9,
Chain of Custody-Home sampling for Lead and Copper. Samples are to be collected after an extended
period (at least 6 hours) of stagnant water conditions (1.e. no water use during this period) within the
interior piping. Do not intentionally [lush the line before the start of the 6-hour period. Due to this
requirement, either early mornings or evenings upon returning from work are the best times for collecting
samples. [t is recommended that you check each sample Chain-of-Custody Form to confirm that the
sample was collected in accordance with the sampling instructions. 4 sample ccmnot be invalidated once
it is analyzed. Lead and copper samples must be analyzed by a Massachusetts certified laboratory using

This information Is available in alternate format. Contact Michelle Waters-Ekanem, Director of Diversity/Civil Righis at 617-292-5751.
TTY# MassRelay Service 1-800-439-2370
MassDEP Website. www mass gov/dep

Printed on Recycled Paper



1.CR - Sampling Plan Approval Page 2 of 3

EPA approved methods and submitted on Form LCR-C and Forms LCR-D or LCR-E (Note: the DEP
Lead & Copper 90" Percentile Compliance Workshect may be submitted as a substitute for Forms LCR-
DorE)

Please note that if a 90™ percentile result exceeds the lead or copper action level you must immediately
collect water quality samples from all entry points (i.e., sample the source watcr; post-treatment if
treatment is used) and from sites in the distribution system which represent water quality throughout the

distribution system (e.g., coliform sampling sites). The number of distribution sites to be sampled is
based upon the population served:

System Population Served No. Water Quality Sifes System I’n_plrl-nvli—on Served | No. Water Quality Sites
>100,000 I 25 3,301-10,000 3
50,001-100,000 I 501-3,300 2 o
10,001-50,000 10 ) | Less than or equal 1o 500 1

Two (2) sets of water quality data are required to be collected. The water qualily parameters to be
analyzed include: pH, alkalinity, conductivity, calcium, temperature, orthophosphate (if a phosphate
inhibitor is used), and silica (if a silica based inhibitor is used). Water quality data shall be reported to the
Department on Form LCR-WQP.

In addition, each entry point (finished water) must be sampled individually for lead and copper once
within the same monitoring period. This sample is meant to be a "flushed" sample, which is collected
after the water is run for several minutes, in order to accurately determine concentration within the source
water and to avoid any potential contribution from plumbing materials. A "flushed" sample is different
from the "first draw" sample that was previously discussed. The lead and copper source data shall be
reported to the MassDEP on Form LCR-C noted as “Source Name-flushed sample”.

- - - - "l‘l 1 " n -

Please note that 1t a 90™ percentile result exceeds the lead action level at any time you must provide water
users with information regarding the health effects of lead in drinking water. Please contact this oftice
immediately for specific instructions.

Electronic versions of Lead and Copper MassDEP reporting forms are available at the following website
address:

http://www.mass.gov/eea/agencies/massdep/water/approvals/drinking-water-forms.html#9

Important Note on Schools: In accordance with 310 CMR 22.06B(7)(a)9, a community system is also
required to collect lead and copper samples (250 ml) from at least two schools and childcare facilities
during each sampling period. The collection and analysis for the school and childcare sites, listed on
Form LCR- B of your submittal, shall rotate through the local schools and childcare facilities until all
schools and childcare facilities have been sampled before starting another rotation. These school samples
are not used to determine compliance with the Lead and Copper Rule but are diagnostic and used to
educate, facilitate and encourage school and childcare facilities to implement their own program to
routinely evaluate lead and copper in their drinking water. As required by 310 CMR 22.06B(1)(g) Public
Water Suppliers must provide the school and childcare sample results to each facility using the MassDEP
Form located at hitp://www.mass.gov/eea/agencies/massdep/water/approvals/drinking-water-
forms.html#9. For more information on the USEPA and MassDEP Lead Contamination Control Act
(LCCA) voluntary program for schools and childcare facilities please see
http://www.mass.gov/eea/agencies/massdep/water/drinking/lead-in-drinking-water.html .

[f you have any questions on this information please contact Giliane Tardicu at (508) 946-2789 or
giliane.tardiew@mass.gov.
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Sincerely,

P B

Jim McLaughlin, Chief
Drinking Water Program
Bureau of Water Resources

Enclosures: X] Approved Lead & Copper Sampling Plan (Copy)
] Revised Sampling Schedule dated: ) & cover letter
[ Chain of Custody (LCR-COC)
] Instructions for Residents for Home Sampling
[] Form LCR-WQP
[} Form LCR-C, D or E (or DEP LC 90™ Percentile Compliance Worksheet)

ec:[X health@town.barnstable.ma.us
Kevin.sampson@Suez.com
Hans.Keijser@town.barnstable.ma.us

Y ADWP\Archive\SERO\BARNSTABLE-4020004-1.CR Sampling Plan Approval-2021-03-18



L“] Massachusetts Department of Environmental Protection
. i

Drinking Water Program
LEAD AND COPPER SAMPLING PLAN LCR-SP-A
Primary Sites
L. PWS INFQRMAT!O_N:
PWsSID# 4020004 PWS Name: Hyannis Water Syst n:  Barnstable
Phone: )5(23‘27475-0063 Population: 18,000 equired: 60 "daéd §;‘:‘"°ﬁ’
I REPORTING: 1 MAY 13 o S e |

Please type or print clearly using black ink, and attach a sampie location st plan. Please Include ail prima néie. nd school sﬁéets as necessary

with your submittat.

O &t Region
Sample Category Sample SOUTHEAST Fti A

e samples he collected? Check one.

Ties! C-lr;irs* Samplzrg:::rx:idress ll..‘gcati;g PWS Hog:;zgztr o Lab Other
1 1 B 34 Quisset Road- Centerville M O O ] N |
2 1 B 144 Lafrance Avenue- Hyannis X O O ] D
3 1 B 88 Greenwood Ave- Hyannis O ] ] d O
4 1 B 8 Hamden Circle- Hyannis O X O ] [}
5 1 B 37 Wagon Lane- Hyannis O 0O [ O [}
6 1 B 89 Goatfield Lane- Hyannls O X O X O O
7 1 B 120 Bishops Terrace- Hyannis o O [ O ]
8 1 B 98 Wagon Lane- Hyannis X O O X N M
9 1 B 115 Sudbury Lane- Hyannis O K 0O X 0 O
10 1 B 54 Nobadeer Road- Centerville O X O O ]
11 1 B 34 Rabbit Lane- Hyannis ] C1 ] ] ]
12 1 B 25 Worcester Lane- Hyannis O X O X 1 0
13 i B 650 Oid Strawberry Hill Road- Hyannis X OO U O O
14 1 B 143 Third Avenue- W, Hyannisport O XK O X 0 [
15 1 B 146 Waodland Avenue- Hyannis X O O X 'l ]

Alternative Sampling Sites: Please add your aiternate sampling sites on LCR-SP-8

Schools: 310 CMR 22.06B(7)(a)9 requires systems that serve schools or Early Education and Care Facilities (EECFs) to collect at least two samples from
two schools or EECFs, For schools and EECFs please add your sites to form LCR-SP-C.

[C11 do not have any lead service lines (check if applicable). If any of the above sites are not Tier 1 sites in accordance with Massachusetts Drinking Water
Regulations 310 CMR 22.06B, my signature below indicates that: (1) Tler 1 sites were not available. (2) I have provided MassDEP with a “materials
survey", (3) | have complied with 310 CMR 22.06B(7), and (4) if there are higher Tier sites in my distribution system, | have submitted a LCR highest Tier
Form (LCR-Samp-HTS).

! centify under penalties of law that | am the person autherized to N ‘ . 4’ 5‘4}_( 7 /-
filt out this form and the information contained herein is tue, . PWS Authorlzed Signatu re: : ; =
accurate and complete to the best extent of my knowladge. Date: 05-13-2021 Titte: Project Man

Emall: kevin.sampson@suez.com Phone: 508-775-0063
Classlfication Information for COM Systems Wilhin each tier, use higher classification locations before lower classification locations (ex. Tier 1A before Tier 1B).
¥Tler 1 Class: HTier 2 Class: "Tier 3 Class:
A: Single Family Residence (SFR) with Lead Service lines (LSL) (partial or  G: MFR with LSL and/or lead Q:5FRs bullt prior 10 1983
full) or lead-lined goosenecks/piglails H: Other/exceptional cases
A2: Multifamily Residence (MFR) w/ LSL if2 20% connections served by  D: MFR with lead pipes or copper pipes with Note: (Please explain on LCR-
PWS are MFRs leaditin solder built 1983, 1984 or 1985 SP-A2 Overflow sheet in the
A3. SFR with lead goosenecks/pigtails E: Private building with LSL andlor with lead comments section)
B: SFR with lead pipes or copper pipes with lead/tin seider—Built in 1983, goosenecks/pigtails
1984, or 1985 F: Private building with lead pipe or copper pipe
B2: SFR with verified Lead(Tin Solder built in 1986 or laler with leadilin solder installed in 1983, 1084, or

1985 .

Information for NTNC Systems
iter1: 2: Tier 3:
Contain copper pipes with lead solder installed after 1982 or contain lead Copper pipes with lead solder installed before  Not applicable
pipes, and/or are served by a lead service line (LSL) 1983

' During any monitoring period no MassDEP approved sampling site shall be sampled more than once without prior written approval from MassDEP
2 Kitchen
? Bathroom

For MassDEP use:  Approved E] DeficlenvDisapproved (] Comment []

revoas DEP STREES GliAnE THROTew Nk 5/17/e) voge 10t _6



Massachusetts Department of Environmental Protection
Drinking Water Program

LEAD AND COPPER SAMPLING PLAN LCR-SP-A

';-j][_l_%_%____,____ ]_, If

Primary Sites — continuation sheet

MassDEP staff name: Date:
This form is available at the MassDEP website at hilps:/iwww.01a85.qovidoc/ice-sp-a-lead- -an él OEDMW)?Q‘E{ _LB 2021

I. PWS INFORMATION: : ’ . ' ’

E [

1E '
PWSID# 4020004 PWS Name: Hyannis Water System . SOUu rr&%&%}bm Barnstgble
Phone:  508-775-0063X3524  Population: 18,000 R 60 P Bodueed

il. REPORTING:
Please type or print clearly using black ink, and attach a sample location site plan.

c{-‘;atﬁr:g:g?y Sample How will the sampl?nt;e collected? Check
Tier? CTaI:;* Samplzrgir;:rxlidress ;ozcaﬂgo? FNE ';:r;::i‘;:reﬂr Lab Other
1 B 46 Wayland Road- Hyannis X O O X O O
1 8 93 Uncle Willie's Way- Hyannis X O O O
1 B 21 Saint Joseph Street- Hyannis X O | X 0 il
1 B 36 Delta Street- Hyannis O O O 0
1 B 29 lexington Drive- Hyannis X O [l I O O
g B 56 lexington Drive- Hyannis O K | X O M
1 B 40 Goatfield- Hyannis X [] O X ] |
1 B 206 Sudbury Lane- Hyannis O O O (]
1 B 4 Saint Francis Circle- Hyannis X [ O X J ]
)| 8 155 Sudbury Lane- Hyannis X O | d ]
1l B 46 Lexington Drive- Hyannis O ] 4| O )
1 8 35 Pasture Lane- Hyannis X O 0O X 0J ]
1 B 15 Carla Road- Hyannis X O 0O O 0
1 B 79 Wagon Lane- Hyannis X O O X O O
1 B 62 Quisset Road- Centerville | O O M
1 B 39 Marks Path- Hyannis O K J X ] O
1 B 99 Wagon Lane- Hyannis X O 1 X O O
1 B 23 Uncle Willies Way- Hyannis X O 0O X ] ]
1 B 59 Goatfield Lane- Hyannis | ] X | M
1 B 20 Erin Lane- Hyannis O d 1 M
1 B 505 Linceln Road EXT.- Hyannis O I:I ] O
1 B 57 Seagate Lane- Hyannis 0 X O X Ol J
1 B 36 Lexington Drive- Hyannis O] O O O
1 B 20 Weston Circle- Hyannis O X O X O ]
1 B 130 Wagon Lane- Hyannis X O 1 X | 'l

Other/Exceptional Cases Comments:

If you have more primary sites please use the LCR-SP-A continuation sheet.
Please make additional LCR-SP-A continuation sheets as necessary.

Rev. 10-2019 Page 2 of .._é_,_



l Massachusetts Department of Environmental Protection
Drinking Water Program

LEAD AND COPPER SAMPLING PLAN LCR-SP-A
Primary Sites — continuation sheet \

T
A [
|, PWS INFORMATION: - O e K‘@\

PWSID#: 4020004 PWS Name: Hyannis Water System i€

Phone:  508-775-0063X3524  Population: 18,000 g::'&‘,‘a e o
Il. REPORTING:
Please typo or print clearly using black ink, and attach a sample location site plan,
Csaat?g'::fy Sample How will the sampleosnl;e collected? Check
Ter! c-lralg:t Sam plzr]s';::rx:!dress l;(c;caﬂ;: PWS ?3 g::lvdv::: L8l Other
1 B 294 Scudder Lane- Hyannis X O O J O (|
1 B 253 Sudbury Lane- Hyannls 00 X O 1 ] O
1 B 154 Woodland Avenue- Hyannis X O [0 O ] l
1 B 40 Simmons Pond Circle- Hyannis O O O L 1
1 B 285 Old Town Road- Hyannis XN O O O 1 1
1 B 30 Marks path- Hyannis X O O L] O [
1 B 39 Wellesley Circle- Hyannis [ 1 O O
1 B 58 Lexington Drive- Hyannis X O O ] ] O
1 B 57 Saint John Street- Hyannis OJ [ O 0 'l
1 B 5 Lil Lane- Hyannis X [ O O [l 1
1 B 58 Wagon Lane- Hyannis O 04 d O |
i B 41 Wellesley Circle- Hyannis X O 0O ] IR ]
1 B 6 Lexington Drive- Hyannis OX 0O O O [l
1 B 36 Worcester Lane- Hyannis J N O O O
1 B 25 Goatfield Lane- Hyannis 0 0 | ] O
1 B 290 Sudbury Lane- Hyannis X O O O ] O
1 B 64 Melbourne Road- Hyannis X O [0 O O £]
il B 53 Lexington Drive- Hyannis O Od O [l O
| B 395 Old Strawberry Hill Road- Hyannis X [] [ ] O l
il B 32 Buckwood Drive- Hyannis X O O 1 ] O
oo g (1 ] ]
O 0O O O O O
O O O ] O 1
d o O 1 O O
a0 O O O ]

Other/Exceptional Cases Comments:

Please make additional LCR-SP-A continuation sheets as necessary.

This form is available at the MassDEP website at hitos: Hywwr.mass. qovidoc/lcr- sp-a-lead-and-copper-sampling-plan

Rev. 06-2020 ragedof o



Massachusetts Department of Environmental Protection -
Drinking Water Program s e\

LEAD AND COPPER SAMPLING PLAN LCR-SP-B

Alternative Sites
I. PWS INEORMATION:
PWSID#: 4020004 PWS Name: Hyannis Water System Ve 5WE S own: Barnstable

‘0\» e
. 508-775-0063 _ Samégs ~ Standard  Reduced

Phone: X3524 Population: 18,000 Requi ’&':'// 60 Plan [ Plan []
Il. REPORTING:

Please type or print clearly using black ink, and include on attached a sample location site plan.
After approval of the overall sampling plan (LCR-SP-A/ LCR-SP-B) by MassDEP, alternative LCR sites may be used without additional prior approval if:

(1) the primary site result was not greater than the LCR action level during the previous sampling round {if previously sampled) and
(2) the alternate site Is at the same or higher tier than the primary site.
Ifthese two criteria cannot be met then prior written approval from MassDEP is required prior to using the alternate site.

Sample How will the samples be collected? Check
Caateg'z)ry Sampte P one
e o= e .
Tier? CE:;* Sam Qzesr:::t;‘\lgdress lkozcang:l PWS 2?2:;‘:::{ Lab Other
1 1 B 36 Kelley Road- Hyannis K O O X O ]
2 1 B 71 Peacock Drive- hyannis X O I X 1 El
3 1 B 19 Erin lane- Hyannis X O 0O X ] []
4 1 B 37 Wellesley Circle- Hyannis 0 O X O (]
5 1 B 23 Park Place- Hyannis X O O X J []
6 1 B 23 Marks Path- Hyannis O 0O X 1 (]
7 1 B 81 Melbourne Road- Hyannis X O 0O O J
8 1 B 25 Greenwood Avenue- Hyannis B O O X 1 U
9 1 B 1 Peacock Drive- Hyannis X O (| X 1 ]
10 1 B 15 Seagate Lane- Hyannis X O O X O O
11 i B 23 Simmons Pond Circle- Hyannis X O O X ] J
12 1 B 17 Worcester Lane- Hyannis X O O X] | ]
13 1 B 31Wocester Lane- Hyannis X 1 3 X (] []
1 B 83 Peacock Drive- Hyannis g 0O [] [
15 3 B 104 Pitchers Way- Hyannis X O 0O X 0 0O
% 1 B 619 Falmouth Road- Hyannis X O O X ] |
17 1 B 77 Peacock Drive- Hyannis X O O X a O
18 1 B 19 Kennedy Circle- Hyannis X O O 2 ] |
19 1 B 25 Lexington Drive- Hyannis i L] 3 O !
20 1 B 127 Nobadeer Road- Hyannis 0O O 24 O []
21 1 B 60 Lexington Drive- Hyannis d 0O [ Ll
2 1 B 39 Peacock Drive- Hyannis X O O X O O
23 1 B 112 Wayland Road- Hyannis (] O & O] O
24 1 B 44 Nobadeer Road- Hyannis X1 O O X ] |
25 1 B 545 Lincold Road EXT.- Hyannis X O O W O
26 1 B 38 Fawcett Lane- Hyannis X O | X O |
27 1 B 50 Oakview Terrace- Hyannis X O O ] ]
28 1 B 39 Mainsail Lane- Hyannis X O O X O O
20 1 B 455 Scudder Avenue- Hyannis X O O > Ol L]
1 B 47 Pitchers Way- Hyannis X O 0O X a O

If you have more allernative sites please use the LCR-B continuation sheet.

Rev, 10-2019 Page¥ of b



Drinking Water Program

LEAD AND COPPER SAMPLING PLAN
Alternative Sites - continuation sheet

Massachusetts Department of Environmental Protection

LCR-SP-B

Please make as many LCR-SP B Alternatlve Sntes contmuation sheets as necessary,

‘Sample

Category - 7 Sample
Tiert _Tier Alternative
. Class* Sample Site Address
1 B . 114 Sudbury Lane- Hyanms
1 B. . 134 Sudbury Lane- Hyannis
1 . B . 124 Sudbury Lane Hyannis
1 B _....36 Wellesley Circle- Hyannis
1 B 70 Buckwood Drive- Hyannis_
1 B 251Arrowhead Drive- Hyannis
B 1 B 19 Wagon Lane- Hyannis
.1 B __ 24 Wellesley Circle- Hyannis_
1 B _33 Simmons Pond Circle- Hygn f
1 B 76 Smith Street- Hya ms \\ )
1 B 61 Peacock  Drives Fiya mgx
1 B 82 Buckwaﬁd Drive<Hyannis .
1 B 7 P:tchers Way
- VAT
W
R R =
. ’./" =
_ \’/-/
flev. 102019

Location

K2 B
K I
mj
X O
X O
X O
L]
o X
X O
X
o X
X O
N\ O R
X O
'\S s
S0 0O
a4d
O O
0 Qd
O 0O
-0 O
g
o Ll
J 0
a 0.
N
0 o
O O
]
0
S a
A
oo
0O
00
0 0
0O
oo
O 34

How will the samples be collected? Check

L _one _
‘Ho eowne
Pws__ or l’I;‘eglden: __ljab_ Otte_r
0 @ K 0 O
0 X i
b o x o O g
0l K 0O 0.
O O L]
. X o 0O
. X O O
o X 0O gl
a0 X g O
a0 X 0O O
o X O O
N X O 0O
g X O . O
o O 0 Ll
L ] L] uy
] 0| ] O
o .0 N 0
| _ O O N
] [ | 0
o g I
y B o
o L O 0O
O [ I N
O O ] a
R o )}
Ol [ L
C1 O ] L]
] ;] 0d U
L] O Cl o
O O u [
o 0 [ Ul
N i B g
O L O a
B = I =
g O n e
O -0 O ]
0 o g o
o O O O
] O ] O

Pagefof L



"""" ; T-”l Massachusetts Department of Environmental Protection
i Drinking Water Program

LEAD AND COPPER SAMPLING PLAN LCR-SP-.C
Schools and Early Education and Care F

). PWS INFORMATION:

PWSI(Di#: 4020004 N::‘: Hyannis Water System m‘»‘“‘m wn: Barnstable

(l. REPORTING: ‘ =

Please type or print clearly using black ink. =

* 310 CMR 22.06B (7}{a)9 requires the collectlon of lead and copper samples from at least two schools.

*  Systems that serva any schools or EECFs must rotate through their st of schools/EECEs and collect at least two samples (kitchen and bubbler/fountain)
from two schools/EECFs during each sampling round until afl facilities are sampled before starting over.

*  When selecting an EECF, the PWS should focus on School Age Child Care programs.

»  Llistall schools/EECFs served by the distributlon system in the order that tihey will be sampled.

* M youhave more schools /early education and care facilities use LCR-C school and EECF continuation sheets 35 necessary.

List all School/EECFs Name Check type ";'?esvfﬁﬂﬂ'.? gl
(and School Org code if known) School EECF sam;gwsgy the N a'::!e?
1 Barnstable High School- 744 West Main Street X ] Yes[X] No['] .
2 Barnstahle Community Horacé_l\zgr{h- 165 Bearses Way 2y ] Yes No [] T
3 Méarnstable Intermediate Schoo!- 895 F;l;outh Road X —'*D “Y;s No [] o
:t;_-w Hyannis West Elementary- 549 West main Street o X - N Y;s_ No[] B
5 Enoch Cobb Early Learnir}g Center- 77 Old Craigville Road X | U Yes. No_hljw o
5 Academy of‘éarly Learning- 465 Falmouth Road 1 | ves D Nl |
7 | ST.John Paul Il High School- 120 High School Road TR O | Yes[J no -
g | ST. Francis Xavier Prep- 33 Cross Street _ X ] [N} hYesa No )
5 | Little Step Daycare- 184 Compass Cirdle O | Yes [ No
10 | Crystal Hyannis- 1582 lyannough Road _ N B | Yes O nel® | i
11 Child Developmént- 154 Barnstable Road O K | ves (] no S
o Jadeolege tsozeaseswer 0 | @ |w@ |
13 | Early learning Center- 744 main Street ] X Yes ] No
14 Cape Cod Child Develo—pment- 83 Pear-lwsg'eet I ] < Yes[{ No ] D
15 Cape Cod C“tii_lg_l\j_e“\_/etopm-ent- 979 Pearl Street B (] K| ves [J ne X |
16 Crystal Gahrae'r;-a;ﬁ(.i-rten Center- 64 Enterprise l{oad 1 E —------ Y_eusuljh No [X) o
17 ¥ Bourne Sand\;}};h Pre gz_:hool— 90 Stevens Street !:I' < Ye—s-[ﬁ"N_ou o
18 | Stevens Street Pre School- 116 Stevens Street O ves[] Nol] | N
19 Cape Care Network Cape Cod- 372 North Street O X | ves 0 N | o
20 | Sturgis Charter Public School- 427 Main Stret I 5 O |vesBK No[] o
21 | Faith Christian Academy- 270 Communica-ggnWa_y;_' ﬁHIZ] M[:f | ves O] ne X o
EN Y A = I T Y
23 1 O | vesJ no[
24 ) T T O O | ves Ol v |
N - O | O [veOwl | )

|
!
1

Rev. 10-2019 - Page & of 6



ATTACHMENT 2
HWS HYDRAULIC MODEL SCENARIOS



ATTACHMENT 3

WATER QUALITY SUMMARY OF KLEINFELDER SAMPLING
& MAHER SAMPLING



Z~

KLE/INFELDER

\/ Bright People. Right Solutions.

Hyannisport Straightway 2 Simmons Pond Maher Treatment Plant
Parameter Unit Raw Existing Simulated Raw Existing Simulated Raw Existing Simulated Raw Greensand uv GAC
Treatment* Finished Treatment Finished Treatment Finished Treated Treated Treated
pH s.u. 5.905 6.8 7.1 6.85 7.165 7.4 6.6 7.25 7.15 6.27 6.3 7.1 7.27
Carbon Dioxide mg/L 29* 22.8* 3¢ 34.54 9.02 9.68 36.52 8.14 14.74 101 95 65.33 46.67
Dissolved Oxygen mg/L 4.415 4.28 6.815 0.36 4.985 5.565 3.475 5.225 7.41 3.37 6.47 9.53 8.23
Temperature °C 12.85 16.1 15.1 12.25 15.1 15.95 12.9 15.8 15.2
Total Conductivity umhos/cm 420 530 525 280 355 340 425 475 485 163.33 166.67 170 170
Alkalinity “8%"685 6.5 51 63.5 475 58.5 71 38 76 66 15 16.67 16.33 18.67
Pissolyec Inorganic 3.6 19.2 216 19.2 19.2 216 18 24 21.6 7.8 8.4 5.4 6
arbon
Calcium mg/L 8.8 10 14.35 19 23.5 19 20 14.5 19 6.63 7 6.9 6.63
Chloride mg/L 98 110 91.5 47.5 59.5 50.5 82 79 84 34 35 35 34.33
Iron mg/L 0.00322 0.00322 0.00322 | 1.365 | 0.00322 0.00322 | 0.0355 | 0.00322 0.00322 0.0603 0.00322 0.00322 | 0.00323
Manganese mg/L 0.12 0.0012 0.0115 | 0.975 0.0255 0.00125° | 0.155 0.0087 0.0012° 0.073 0.041 0.0393 0.0031
Magnesium mg/L 3.15 3.5 4.8 5.5 6.9 5.5 5.65 4.85 5.5 2.87 2.93 2.83 2.77
Sulfate mg/L 15 19 20.5 19 13 21 20 20 21 7.9 7.83 7.77 7.73
Sodium mg/L 61.5 84 76 26 35 42 50 74 64.5 19 20 19.67 21
OXidaFt,igt’;;figT‘C“O“ mv 816.8 757.6 742.75 | 641.85 555 547.1 623.05 | 611.2 626.35 250 270 246.67 576.67
Orthophosphate mg/L as P 0.08453 0.3 0.4* 0.25 0.3 0.3 0.45
Total Hardness 'gg”égf 35 40 77 70 87 69.5 73 57 70 28.33 29.33 29.33 28

'Estimated values from OCCT Appendix B.1. Values are marked 20% higher than actual values to adjust for temperature correction
2Both sampling values were reported below detection limit
3 One of the sampling results was below detection limit

*Values reported are for only one sampling event and not average of 2 events
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KLE/INFELDER

\/ Bright People. Right Solutions.

Hyannisport Straightway 2 Simmons Pond Maher Treatment Plant
Parameter Raw Existing Simulated | Existing Simulated Raw Existing Simulated Raw Greensand uv GAC
Treatment* | Finished Treatment | Finished Treatment Finished Treated Treated Treated
Langelier Saturation
Index (Method #1) -4.23 -2.28 -1.75 -2.09 -1.33 -1.28 -2.65 -1.52 -1.77 -3.62 -3.52 -2.74 -2.53
Langelier Saturation
Index (Method #2) -4.06 -2.18 -1.64 -1.91 -1.19 -1.12 -2.48 -1.38 -1.64 -3.39 -3.29 -2.51 -2.30
Larson Skold 23.69 3.43 2.37 1.83 1.67 1.31 3.59 1.74 2.13 3.75 3.45 3.52 3.03
Chioride Sulfate Mass 6.53 5.79 4.46 25 4.58 24 4.1 3.95 4 4.30 4.47 4.50 4.44

*Values reported are for only one sampling event and not average of 2 events
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ATTACHMENT 4

OCCT EXERCEPTS ON DISSOLVED INORGANIC CARBON
AND CORROSION CONTROL DETERMINATION



be useful for all system types. The flowcharts have been updated to reflect new research

conducted since 2003.

These flowcharts are a screening tool and are not meant to substitute for pilot studies and
other site-specific investigations. They are meant to indicate likely possibilities and do not
include information on optimizing any of the treatments. In particular, systems with LSLs should
work with their primacy agencies to select treatment that most effectively reduces lead release
from the service line and should also consider full LSL replacement as recommended earlier in
this chapter. Also, as stated elsewhere in this document, the presence of other chemicals in the
finished water such as aluminum, iron, manganese, and calcium may interfere with CCT and

point to a need for additional studies and/or alternative control options.

Additional information on setting water quality parameters and dose for the treatment options

is provided in Section 3.3.

Exhibit 3.3: Identifying the Appropriate Flowchart for Preliminary CCT Selection

Is iron or manganese What is the What is the finished Use This Flowchart?
present in finished contaminant to be water pH?
water?! addressed?
Lead only, or <7.2 la
Both Lead and 7.2-7.8 1b
Copper >7.8-9.5 1c
No >9.5 1d
<72 2a
Copper only 7.2-7.8 2b
>7.8 2c
Yes Lead and/or Copper <7.2 3a
>7.2 3b
Notes:

1Flowcharts 3a and 3b present several treatment options for lead and copper that also reduce iron and
manganese. Systems can also consider removing iron and manganese first, then using flowcharts 1a through 2c to

control for lead and/or copper.

2 As discussed in Section 3.1.1, the term “limestone contactor” generically identifies filtration processes where
calcite-containing materials are used to add pH, alkalinity, and DIC to water.

OCCT Evaluation Technical Recommendations for
Primacy Agencies and Public Water Systems
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Flowchart 1b: Selecting Treatment for Lead only or Lead and Copper with pH from 7.2 to 7.8

(/ Start here |

What is
the DIC?

»25 mgfLas C

5-25 mg/Las C
h ¢ ¥
Raisethe pHin 0.5 1. Raise the pH in 0.3 1. Add
unit increments and unit increments Orthophosphate
DICto 5-10 mgfLas C using one of the
using one of the following:
following: + Soda Ash
* Soda Ash + Potash
Sl * Caustic Soda
* Limestone .
contactor® ¢ Silicates
¢ Aeration
OR
2. Add
Orthophosphate
Footnotes:

KEY:

AL = Action Level

Caustic soda= sodium hydroxide (Na0H)
DHC = Disszhved Inorganic Carbon

mg/L & C = milligrams per liter & carbon
Potash = potassium carbonate (K,00;)
Soda ash = sodium car bonate (Ma:00:)

1. Carbon dioxide feed before the limestone
contactor may be necessary.

OCCT Evaluation Technical Recommendations for
Primacy Agencies and Public Water Systems
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Flowchart 3b: Selecting Treatment for Lead and/or Copper with Iron and Manganese in

Finished Water and pH 2 7.2
I/ Start Here

" What is
the DIC?

z5mgllasC

L4
Raise the DIC to 5-10 1. Add Blended
mg/L as C using one of phosphate *
the following: OR
1= 1
- 2l 2. Remove source
* Baking Soda and water iron and/or
Blended manganese and
Phosphate * add
orthophosphate
with pH adjusted
to7.2-7.8.
KEY: .
AL = Action Level Footnotes:
Baking soda = sodium bicar bonate (MaHCO:) 1_Silicates are most effective when combined iron and manganese
DIC = Dissolved Inorganic Carbon concentrations are less than 1.0 mg/L.

mg/L & C = milligrams per Iiter & carbon
2.The effectiveness of blended phosphate varies based on the

formulation. Additional evaluation and/or monitoring is
recommended. See Section 3.3.2 for additional discussion. Blended
phosphates are less effective for controlling copper at DIC greater
than 25 mg/L as C.

OCCT Evaluation Technical Recommendations for
Primacy Agencies and Public Water Systems
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WATER QUALITY LABORATORY RESULTS FROM
KLEINFELDER SAMPLING



Laboratory Report

AbSOlute Resource Asiotlates

124 Heritage Avenue Portsmouth NH 03801

Alex Bishop PO Number: None
Kleinfelder Job ID: 56787
4 Technology Dr. Date Received: 4/29/21
Suite 110

Westborough, MA 01581

Project: Barnstable

Attached please find results for the analysis of the samples received on the date referenced above.

Unless otherwise noted in the attached report, the analyses performed met the requirements of Absolute
Resource Associates' Quality Assurance Plan. The Standard Operating Procedures are based upon
USEPA SW-846, USEPA Methods for Chemical Analysis of Water and Wastewater, Standard Methods
for the Examination of Water and Wastewater and other recognized methodologies. The results
contained in this report pertain only to the samples as indicated on the chain of custody.

Absolute Resource Associates maintains certification with the agencies listed below. The reported results
apply to the sample(s) in the condition as received at the time the laboratory took custody. This report
shall not be reproduced except in full, without written approval of the laboratory. The liability of ARA is
limited to the cost of the requested analyses, unless otherwise agreed upon in writing.

W e appreciate the opportunity to provide laboratory services. If you have any questions regarding the
enclosed report, please contact the laboratory and we will be glad to assist you.

Sincerely,
Absolute Resource Associates

Aaron DeWees Date of Approval: 5/13/2021
Chief Operating Officer Total number of pages: 19

Absolute Resource Associates Certifications

New Hampshire 1732 Massachusetts M-NH902
Maine NH902

124 Heritage Avenue | Portsmouth, NH 03801 | 603-436-2001 | absoluteresourceassociates.com
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Project ID: Barnstable

Sample Association Table

Field ID Matrix Date-Time Sampled Lab# Analysis

Raw-HP Water 4/29/2021 8:45 56787-001
Alkalinity in water by SM2320B
Apparent Color by SM2120B
Bacteria by SM9223B Colilert in Drinking Water
Bromide in water by 300.0A
Calcium in water by 200.8
Chloride in water by 300.0A
Direct Analysis Prep for Drinking Water
Iron in water by 200.8
Low level 1,4-dioxane in water by 8260 SIM
Magnesium in water by 200.8
Manganese in water by 200.8
Nitrate-N in water (NO3) by 300.0A
Nitrite-N in water (NO2) by 300.0A
ortho-Phosphate in water (PO4) by 300.0A
PFAS in Water by EPA 537.1
pH in water by SM4500H+B
Sodium in water by 200.8
Specific Conductance / Conductivity by SM2510B
Sulfate in water (SO4) by 300.0A
Total Dissolved Solids by SM2540C
Total Hardness (includes Ca & Mg) by SM2340B
Total Organic Carbon by 5310C
Turbidity by SM2130B
Turbidity Check for Direct Metals Analysis
Zinc in water by 200.8

Field Blank Water 4/29/2021 9:45 56787-002
PFAS in Water by EPA 537.1

/
S\
Absolute Resource i

associates-nnD
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Project ID: Barnstable
Job ID: 56787

Sample#: 56787-001
Sample ID: Raw-HP
Matrix: Water
Sampled: 4/29/21 8:45

Parameter
1,4-dioxane

Result
<0.25

Reporting
Limit
0.25

Units
ug/L

Instr Dil'n
Factor

1

30f19

Prep
Analyst Date

LMM

Analysis

Batch Date
2101197 5/5/21

Time Reference
6:24 SW8260Dmod

/
S\
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Project ID: Barnstable
Job ID: 56787

Sample#: 56787-001

Sample ID: Raw-HP
Matrix: Water
Sampled: 4/29/21

Parameter
Calcium

8:45

Iron

Magnesium
Manganese

Sodium

Zinc

Hardness (as CaCO3)

Sample#: 56787-001
Sample ID: Raw-HP
Matrix: Water
Sampled: 4/29/21
Parameter
Alkalinity, Total (as CaCO3)
Apparent Color

8:45

Bromide

Chloride

Nitrate-N

Nitrite-N
ortho-phosphate as P
Sulfate

Total Dissolved Solids (TDS)
Total Coliform Bacteria
E. coli Bacteria
Conductivity

pH

H = Sample was received beyond method holding time.

Turbidity

Sample#: 56787-001

Sample ID: Raw-HP
Matrix: Water
Sampled: 4/29/21

Parameter
Total Organic Carbon (TOC)

8:45

Reporting Instr Dil'n
Result ~ Limit  Units Factor
8.8 0.50 mgl/L 1
< 0.050 0.050 mg/L 1
31 0.10 mg/L 1
0.12 0.010 mg/L 1
63 0.10 mg/L 1
<0.010 0.010 mg/L 1
35 3 mg/L 1
Reporting Instr Dil'n
Result ~ Limit  Units Factor
6 5 mg/L 1
<5.0 5.0 Cu 1
<0.1 0.1 mg/L 1
100 25 mg/L 5
4.4 0.1 mg/L 1
<0.1 0.1 mg/L 1
<0.1 0.1 mg/L 1
15 0.5 mg/L 1
220 20 mg/L 1
absent 1
absent 1
420 5 umhos/cm 1
6.1H pH 1
<1.0 1.0 NTU 1
Reporting Instr Dil'n
Result ~ Limit  Units Factor
<1.0 1.0 mg/L 1

4 0of 19

Prep
Analyst Date

AGN 5/5/21
AGN 5/5/21
AGN 5/5/21
AGN 5/5/21
AGN 5/5/21
AGN 5/5/21

Prep
Analyst Date

SFM
DJM
DBV
DBV
DBV
DBV
DBV
DBV
SFM
DBV
DBV
SFM
SFM

EB

Prep
Analyst Date

DBV

Analysis

Batch
13845
13845
13845
13845
13845
13845

2101212

Date
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/11/21

Time

17:26
17:26
17:26
17:26
17:26
17:39

Analysis

Batch  Date
2101167 5/3/21
2101150 4/30/21
2101192 5/4/21
2101156 4/30/21
2101156 4/30/21
2101156 4/30/21
2101156 4/30/21
2101156 4/30/21
2101164 4/30/21
2101144 4/29/21
2101144 4/29/21
2101137 4/30/21
2101180 4/29/21

2101143 4/30/21

Time

14:30
16:35
14:12
14:34
20:20
20:20
20:20
20:20
18:00
16:40
16:40
12:30
18:30

11:45

Analysis

Batch Date
2101189 5/4/21

Time
15:10

Reference
E200.8
E200.8
E200.8
E200.8
E200.8
E200.8
SM2340B

Reference
SM2320B
SM2120B
E300.0A
E300.0A
E300.0A
E300.0A
E300.0A
E300.0A
SM2540C
SM9223BColilert
SM9223BColilert
SM2510B
SM4500H+B

SM2130B

Reference
SM5310C
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Project ID: Barnstable
Job ID: 56787
Sample#: 56787-001
Sample ID: Raw-HP
Matrix: Water
Sampled: 4/29/21 8:45
Method Reference: E537.1

Parameter

2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic acid

(GenX acid) (HFPODA)

n-ethyl perfluorooctanesulfonamido acetic acid
(NETFOSAA)

n-methylperfluorooctane sulfonamido acetic acid
(NMEFOSAA)

perfluorobutane sulfonic acid (PFBS)
perfluorodecanoic acid (PFDA)
perfluorododecanoic acid (PFDOA)
perfluoroheptanoic acid (PFHPA)
perfluorohexane sulfonic acid (PFHXS)
perfluorohexanoic acid (PFHXA)
perfluorononanoic acid (PFNA)
perfluorooctane sulfonic acid (PFOS)
perfluorooctanoic acid (PFOA)
perfluorotetradecanoic acid (PFTEA)
perfluorotridecanoic acid (PFTRIA)
perfluoroundecanoic acid (PFUNA)

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
(11CLPF30UDS)

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid
(9CLPF30NS)

4,8-dioxa-3h-perfluorononanoic acid (ADONA acid)
(ADONA)

Surrogate Recovery
13C2-PFHxA SUR

13C2-PFDA SUR
D5-NEtFOSAA SUR
13C3-HFPO-DA SUR

Result

1.7U

1.7U

1.7U

5.9
1.7U
1.7U

31

20
6.4
0.88J
16

6.6
1.7U
1.7U
1.7U
1.7U

1.7U

1.7U

92
96
82
104

Reporting
Limit

1.7
1.7

1.7

1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7

1.7

1.7
Limits
70-130
70-130
70-130
70-130

DL
0.25

0.33

0.27

0.42
0.29
0.36
0.28
0.33
0.29
0.38
0.34
0.28
0.42
0.11
0.27
0.33

0.34

0.15

Units Factor Analyst

ng/L

ng/L

ng/L

ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

ng/L

ng/L

%
%
%
%

U = This compound was analyzed for, but not detected above the associated method detection limit.

J = The analytical result was below the instrument calibration range, but above the method detection limit. The reported concentration is an estimate.
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Dil'n

1

=) A A A A A A A A A A A A

ACA

ACA

ACA

ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA

ACA

ACA

ACA
ACA
ACA
ACA

Prep
Date

5/5/21
5/5/21
5/5/21

5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21

5/5/21

5/5/21

5/5/21
5/5/21
5/5/21
5/5/21

Analysis
Batch Date  Time
13842 5/5/21 11:44
13842 5/5/21 11:44
13842 5/5/21 11:44
13842 5/5/21 11:44
13842 5/5/21 11:44
13842 5/5/21 11:44
13842 5/5/21 11:44
13842 5/5/21 11:44
13842 5/5/21 11:44
13842 5/5/21 11:44
13842 5/5/21 11:44
13842 5/5/21 11:44
13842 5/5/21 11:44
13842 5/5/21 11:44
13842 5/5/21 11:44
13842 5/5/21 11:44
13842 5/5/21 11:44
13842 5/5/21 11:44
13842 5/5/21 11:44
13842 5/5/21 11:44
13842 5/5/21 11:44
13842 5/5/21 11:44
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Project ID: Barnstable
Job ID: 56787
Sample#: 56787-002
Sample ID: Field Blank
Matrix: Water
Sampled: 4/29/21 9:45
Method Reference: E537.1

Parameter

2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic acid

(GenX acid) (HFPODA)

n-ethyl perfluorooctanesulfonamido acetic acid
(NETFOSAA)

n-methylperfluorooctane sulfonamido acetic acid
(NMEFOSAA)

perfluorobutane sulfonic acid (PFBS)
perfluorodecanoic acid (PFDA)
perfluorododecanoic acid (PFDOA)
perfluoroheptanoic acid (PFHPA)
perfluorohexane sulfonic acid (PFHXS)
perfluorohexanoic acid (PFHXA)
perfluorononanoic acid (PFNA)
perfluorooctane sulfonic acid (PFOS)
perfluorooctanoic acid (PFOA)
perfluorotetradecanoic acid (PFTEA)
perfluorotridecanoic acid (PFTRIA)
perfluoroundecanoic acid (PFUNA)

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
(11CLPF30UDS)

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid
(9CLPF30NS)

4,8-dioxa-3h-perfluorononanoic acid (ADONA acid)
(ADONA)

Surrogate Recovery
13C2-PFHxA SUR

13C2-PFDA SUR
D5-NEtFOSAA SUR
13C3-HFPO-DA SUR

Result

1.8U

1.8U

1.8U

1.8U
1.8U
1.8U
1.8U
1.8U
1.8U
1.8U
1.8U
1.8U
1.8U
1.8U
1.8U
1.8U

1.8U

1.8U

98
119
84
111

Reporting
Limit

1.8
1.8

1.8

1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

1.8

1.8
Limits
70-130
70-130
70-130
70-130

DL
0.28

0.36

0.30

0.46
0.31
0.39
0.30
0.36
0.31
0.41
0.36
0.30
0.45
0.12
0.29
0.36

0.36

0.17

Units Factor Analyst

ng/L

ng/L

ng/L

ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

ng/L

ng/L

%
%
%
%

U = This compound was analyzed for, but not detected above the associated method detection limit.

J = The analytical result was below the instrument calibration range, but above the method detection limit. The reported concentration is an estimate.
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Dil'n

1

=) A A A A A A A A A A A

ACA

ACA

ACA

ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA

ACA

ACA

ACA
ACA
ACA
ACA

Prep
Date

5/5/21
5/5/21
5/5/21

5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21

5/5/21

5/5/21

5/5/21
5/5/21
5/5/21
5/5/21

Analysis
Batch Date  Time
13842 5/5/21 12:16
13842 5/5/21 12:16
13842 5/5/21 12:16
13842 5/5/21 12:16
13842 5/5/21 12:16
13842 5/5/21 12:16
13842 5/5/21 12:16
13842 5/5/21 12:16
13842 5/5/21 12:16
13842 5/5/21 12:16
13842 5/5/21 12:16
13842 5/5/21 12:16
13842 5/5/21 12:16
13842 5/5/21 12:16
13842 5/5/21 12:16
13842 5/5/21 12:16
13842 5/5/21 12:16
13842 5/5/21 12:16
13842 5/5/21 12:16
13842 5/5/21 12:16
13842 5/5/21 12:16
13842 5/5/21 12:16
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Quality Control Report

N/
Y
Absolute Resource%/

associate sS4

124 Heritage Avenue Unit 16
Portsmouth, NH 03801
www.absoluteresourceassociates.com
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Absolute Resource

associates

Case Narrative
Lab # 56787

Sample Receiving and Chain of Custody Discrepancies

Samples were received in acceptable condition, between 0 and 6 degrees C, on ice, and in accordance with
sample handling, preservation and integrity guidelines.

Samples qualified with an "H" were received beyond method holding time and analyzed at customer's request.

Calibration
No exceptions noted.

Method Blank
No exceptions noted.

Surrogate Recoveries
No exceptions noted.

Laboratory Control Sample Results
No exceptions noted.

Matrix Spike/Matrix Spike Duplicate/Duplicate Results
Not requested for this project.

Other
Reporting Limits: Dilutions performed during the analysis are noted on the result pages.

No other exceptions noted.

Data Qualifiers

U = This compound was analyzed for, but not detected above the associated method detection limit.

J = The analytical result was below the instrument calibration range, but above the method detection limit.
The reported concentration is an estimate.
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%R
BLK
CCB
ccv
CRM
CRMD
Dil'n
DL
DUP
LCS
LCSD
LOD
LoQ
MB
MLCS
MLCSD
MS
MSD
PB
Qc
RL
RPD

SUR

GLOSSARY

Percent Recovery

Blank (Method Blank, Preparation Blank)

Continuing Calibration Blank

Continuing Calibration Verification

Certified Reference Material (associated with solid Metals samples)
Certified Reference Material Duplicate (associated with solid Metals samples)
Dilution

Detection Limit

Duplicate

Laboratory Control Sample

Laboratory Control Sample Duplicate

Limit of Detection

Limit of Quantitation

Methanol Blank (associated with solid VOC samples)

Methanol Laboratory Control Sample (associated with solid VOC samples)
Methanol Laboratory Control Sample Duplicate (associated with solid VOC samples)
Matrix Spike

Matrix Spike Duplicate

Preparation Blank

Quality Control

Reporting Limit

Relative Percent Difference

Surrogate

S
Absolute Resource

associatesShe>
124 Heritage Avenue Unit 16
Portsmouth, NH 03801
www.absoluteresourceassociates.com
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- QC Report -

Method QCID Parameter Associated Sample Result  Units Amt Added %R Limits RPD RPD Limit
SW8260Dmod BLK2101197 1,4-dioxane < 0.25 uglL

SW8260Dmod  LCS2101197  1,4-dioxane 9.8 uglL 8 122 70 130

SW8260Dmod  LCSD2101197 1,4-dioxane 9.5 uglL 8 119 70 130 2 20

/
s\l
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associates-nnD
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Method QCID Parameter Associated Sample Result  Units Amt Added %R Limits RPD RPD Limit

E200.8 BLK13845 Calcium < 0.50 mg/L
Iron < 0.050 mglL
Magnesium < 0.10 mglL
Manganese < 0.010 mglL
Sodium < 0.10 mglL
Zinc < 0.010 mglL
E200.8 DUP13845 Calcium 56785-001 8.8 mglL 1 20
Iron 56785-001 < 0.050 mglL 20
Magnesium 56785-001 32 mglL 0 20
Manganese 56785-001 < 0.010 mglL 20
Sodium 56785-001 91 mg/lL 1 20
Zinc 56785-001 11 mglL 2 20
E200.8 LCS13845 Calcium 26 mglL 25 106 85 115
Iron 052 mglL 05 104 85 115
Magnesium 0.50 mg/L 0.5 101 85 115
Manganese 0.50 mg/L 0.5 100 85 115
Sodium 49 mg/lL 5 99 85 115
Zinc 050 mglL 05 99 85 115
E200.8 LCSD13845  Calcium 26 mglL 25 105 85 115 1 20
Iron 052 mglL 05 103 85 115 0 20
Magnesium 0.50 mg/L 0.5 101 85 115 0 20
Manganese 0.50 mg/L 0.5 100 85 115 0 20
Sodium 49 mglL 5 98 85 115 1 20
Zinc 050 mglL 05 100 85 115 1 20
E200.8 MS13845 Calcium 56785-001 11 mgll 25 96 70 130
Iron 56785-001 050 mglL 05 99 70 130
Magnesium 56785-001 3.6 mglL 0.5 79 70 130
Manganese 56785-001 0.50 mg/L 0.5 100 70 130
Sodium 56785-001 94 mg/lL 5 83 70 130
Zinc 56785-001 12 mgll 05 51 70 130
E200.8 MS13845 Calcium 56822-001 23 mglk 25 108 70 130
Iron 56822-001 048 mglL 05 95 70 130
Magnesium 56822-001 6.9 mglL 0.5 107 70 130
Manganese 56822-001 0.51 mglL 0.5 97 70 130
Sodium 56822-001 67 mglL 5 101 70 130
Zinc 56822-001 055 mglL 05 101 70 130
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Method QCID Parameter Associated Sample Result  Units Amt Added %R Limits RPD RPD Limit

E300.0A BLK2101156  Chloride < 0.5 mglL
Nitrate-N < 0.1 mglL
Nitrite-N < 0.1 mglL
ortho-phosphate as P < 0.1 mglL
Sulfate < 0.5 mglL
E300.0A DUP2101156  Chloride 56785-001 110 mg/L 1 10
ortho-phosphate as P 56785-001 18 mglL 8 10
E300.0A LCS2101156  Chloride 94 mglL 100 94 90 110
Nitrate-N 9.6 mg/lL 10 96 90 110
Nitrite-N 15 mglL 15 99 90 110
ortho-phosphate as P 94 mg/lL 10 94 90 110
Sulfate 100 mg/L 100 100 90 110
E300.0A LCSD2101156 Chloride 95 mgll 100 95 90 110 0 10
Nitrate-N 9.6 mg/lL 10 96 90 110 0 10
Nitrite-N 15 mglL 15 99 90 110 0 10
ortho-phosphate as P 9.8 mg/lL 10 98 90 110 4 10
Sulfate 100 mg/L 100 100 90 110 0 10
E300.0A MS2101156  Chloride 56785-001 180 mg/L 833 8% * 90 110
ortho-phosphate as P 56785-001 24 mglL 8.3 85 * 90 110
E300.0A MS2101156  Chloride 56797-003 61 mglL 16 41 * 90 110
E300.0A BLK2101192  Bromide < 0.1 mglL
E300.0A DUP2101192  Bromide 56821-001 < 0.1 mglL 10
E300.0A LCS2101192  Bromide 9.8 mglL 10 98 90 110
E300.0A LCSD2101192 Bromide 9.7 mglL 10 97 90 110 0 10
E300.0A MS2101192  Bromide 56821-001 16 mgll 1.66 95 90 110
SM2120B DUP2101150  Apparent Color 56792-007 < 5 CU 20
SM2120B LCS2101150  Apparent Color 3B CU 35 30 40
SM2120B PB2101150  Apparent Color < 5 Cu 5
SM2320B DUP2101167  Alkalinity, Total (as CaCO3) 56792-008 59 mg/lL 2 10
SM2320B LCS2101167  Alkalinity, Total (as CaCO3) 25 mg/lL 25 101 90 110
SM2320B LCSD2101167 Alkalinity, Total (as CaCO3) 26 mg/lL 25 103 90 110 1 10
SM2320B PB2101167  Alkalinity, Total (as CaCO3) < 5 mglL
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Method
SM2510B

SM2510B

SM2510B

SM2510B

SM2540C

SM2540C

SM2540C

SM4500H+B

SM4500H+B

SM5310C

SM5310C

SM5310C

SM5310C

SM5310C

QCID
BLK2101137

DUP2101137
LCS2101137

LCSD2101137

DUP2101164
LCS2101164

PB2101164

DUP2101180

DUP2101180

BLK2101189
DUP2101189
LCS2101189
LCSD2101189

MS2101189

Parameter

Conductivity
Conductivity
Conductivity

Conductivity

Total Dissolved Solids (TDS)
Total Dissolved Solids (TDS)

Total Dissolved Solids (TDS)

pH

pH

Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Associated Sample

56792-008

56752-001

56796-002

56823-001

56821-001

56823-001

13 0f 19

Result
5

530

1400

1400

1000

110

20

54

55

10

10

11

Units Amt Added
uS/icm
uS/icm
uS/cm 1409
uS/cm 1409
mg/L
mg/L  99.2
mg/L

pH

pH
mg/L
mg/L
mg/L 10
mg/L 10
mg/L 10

%R

100

101

109

103

104

108

Limits

90 110
90 110
75 125
85 115
85 115
75 125

RPD RPD Limit

0 20
20

2 5
20
2 20
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Associated Reporting Amt RPD

Method QC ID Parameter Sample Result  [imit DL Units Added %R  Limits RPD Limit
E537.1 BLK13842 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 20U 20 030 nglL
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 20U 20 039 nglL
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid 20U 20 033 nglL
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 20U 20 050 ng/L
perfluorodecanoic acid (PFDA) 20U 20 034 nglL
perfluorododecanoic acid (PFDOA) 20U 2.0 043 nglL
perfluoroheptanoic acid (PFHPA) 20U 20 033 nglL
perfluorohexane sulfonic acid (PFHXS) 20U 2.0 040 nglL
perfluorohexanoic acid (PFHXA) 20U 20 035 nglL
perfluorononanoic acid (PFNA) 20U 20 045 nglL
perfluorooctane sulfonic acid (PFOS) 20U 20 040 nglL
perfluorooctanoic acid (PFOA) 20U 20 033 nglL
perfluorotetradecanoic acid (PFTEA) 20U 20 050 ng/L
perfluorotridecanoic acid (PFTRIA) 20U 20 0.13 nglL
perfluoroundecanoic acid (PFUNA) 20U 20 032 nglL
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic 20U 20 039 nglL
acid (11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 20U 20 040 nglL
(9CLPF30ONS)
4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 20U 20 0.18 ng/L
(ADONA)
13C2-PFHxA SUR 90 % 70 130
13C2-PFDA SUR 95 % 70 130
D5-NEtFOSAA SUR 81 % 70 130
13C3-HFPO-DA SUR 94 % 70 130
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Method QC ID
E537.1 DUP13842

Associated

Parameter Sample

2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 56773-009
acid (GenX acid) (HFPODA)

n-ethyl perfluorooctanesulfonamido acetic acid 56773-009
(NETFOSAA)

n-methylperfluorooctane sulfonamido acetic acid  56773-009
(NMEFOSAA)

perfluorobutane sulfonic acid (PFBS) 56773-009
perfluorodecanoic acid (PFDA) 56773-009
perfluorododecanoic acid (PFDOA) 56773-009
perfluoroheptanoic acid (PFHPA) 56773-009
perfluorohexane sulfonic acid (PFHXS) 56773-009
perfluorohexanoic acid (PFHXA) 56773-009
perfluorononanoic acid (PFNA) 56773-009
perfluorooctane sulfonic acid (PFOS) 56773-009
perfluorooctanoic acid (PFOA) 56773-009
perfluorotetradecanoic acid (PFTEA) 56773-009
perfluorotridecanoic acid (PFTRIA) 56773-009
perfluoroundecanoic acid (PFUNA) 56773-009
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic ~ 56773-009
acid (11CLPF30UDS)

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 56773-009
(9CLPF30ONS)

4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 56773-009
(ADONA)

13C2-PFHxA SUR 56773-009
13C2-PFDA SUR 56773-009
D5-NEtFOSAA SUR 56773-009
13C3-HFPO-DA SUR 56773-009

Result
0.76 J

17U

17U

2.6
157
17U
12
29
7.1
4.1
58
56
17U
17U
17U
17U

17U

17U

42
145
74
38

150f 19

Reporting
Limit
1.7

17
17

17
17
17
17
17
17
17
17
17
17
17
17
17

17

17

DL Units Added

0.26

0.33

0.27

0.42
0.29
0.36
0.28
0.33
0.29
0.38
0.34
0.28
0.42
0.11
0.27
0.33

0.34

0.15

ng/L
ng/L
ng/L

ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

ng/L
ng/L

%
%
%
%

Amt

%R

Limits

70 130
70 130
70 130
70 130

RPD
RPD Limit

30

30

30

30
30
30
30
30
17 30
30
30
30
30
30
30

30

30
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Associated Reporting Amt RPD

Method QC ID Parameter Sample Result  [imit DL Units Added %R  Limits RPD Limit

E537.1 LCS13842  2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 4.5 20 030 nglL 4 112 50 150
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 3.8 20 039 nglL 4 9 50 150
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid 4.2 20 033 nglL 4 104 50 150
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 33 20 050 ngL 354 94 50 150
perfluorodecanoic acid (PFDA) 4.0 20 034 nglL 4 101 50 150
perfluorododecanoic acid (PFDOA) 4.0 2.0 043 nglL 4 100 50 150
perfluoroheptanoic acid (PFHPA) 4.5 20 033 nglL 4 113 50 150
perfluorohexane sulfonic acid (PFHXS) 3.7 20 040 ngL 38 97 50 150
perfluorohexanoic acid (PFHXA) 4.0 20 035 nglL 4 101 50 150
perfluorononanoic acid (PFNA) 4.0 20 045 nglL 4 101 50 150
perfluorooctane sulfonic acid (PFOS) 33 20 040 ngL 384 86 50 150
perfluorooctanoic acid (PFOA) 4.2 20 033 nglL 4 105 50 150
perfluorotetradecanoic acid (PFTEA) 3.4 20 050 nglL 4 86 50 150
perfluorotridecanoic acid (PFTRIA) 4.1 20 013 nglL 4 102 50 150
perfluoroundecanoic acid (PFUNA) 3.6 20 032 nglL 4 90 50 150
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic 2.8 20 039 ngL 3.78 74 50 150
acid (11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 3.1 20 040 ngL 374 83 50 150
(9CLPF30ONS)
4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 4.2 20 018 ngL 3.78 110 50 150
(ADONA)
13C2-PFHxA SUR 97 % 70 130
13C2-PFDA SUR 103 % 70 130
D5-NEtFOSAA SUR 85 % 70 130
13C3-HFPO-DA SUR 110 % 70 130
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Associated Reporting Amt RPD

Method QC ID Parameter Sample Result  [imit DL Units Added %R  Limits RPD Limit

E537.1 MS13842 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 56787-001 180 1.7 025 nglL 167 106 70 130
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 56787-001 150 1.7 033 nglL 167 89 70 130
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid  56787-001 170 1.7 027 nglL 167 100 70 130
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 56787-001 150 1.7 042 nglL 147 97 70 130
perfluorodecanoic acid (PFDA) 56787-001 150 1.7 029 nglL 167 89 70 130
perfluorododecanoic acid (PFDOA) 56787-001 150 1.7 036 nglL 167 89 70 130
perfluoroheptanoic acid (PFHPA) 56787-001 160 1.7 028 nglL 167 95 70 130
perfluorohexane sulfonic acid (PFHXS) 56787-001 170 1.7 033 ng/L 158 94 70 130
perfluorohexanoic acid (PFHXA) 56787-001 160 1.7 029 nglL 167 92 70 130
perfluorononanoic acid (PFNA) 56787-001 160 1.7 038 nglL 167 93 70 130
perfluorooctane sulfonic acid (PFOS) 56787-001 150 1.7 033 ng/L 160 85 70 130
perfluorooctanoic acid (PFOA) 56787-001 170 1.7 028 nglL 167 95 70 130
perfluorotetradecanoic acid (PFTEA) 56787-001 140 1.7 041 nglL 167 83 70 130
perfluorotridecanoic acid (PFTRIA) 56787-001 150 1.7 011 nglL 167 91 70 130
perfluoroundecanoic acid (PFUNA) 56787-001 150 1.7 027 nglL 167 87 70 130
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic ~ 56787-001 130 1.7 033 ng/L 158 84 70 130
acid (11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 56787-001 140 1.7 033 nglL 156 90 70 130
(9CLPF30ONS)
4 8-dioxa-3h-perfluorononanoic acid (ADONA acid) 56787-001 140 1.7 015 ng/L 158 88 70 130
(ADONA)
13C2-PFHxA SUR 56787-001 94 % 70 130
13C2-PFDA SUR 56787-001 95 % 70 130
D5-NEtFOSAA SUR 56787-001 80 % 70 130
13C3-HFPO-DA SUR 56787-001 104 % 70 130
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Absolute Resource Associates

Sample Receipt Condition Report

56787

Samples Received from:

Custody Seals - present & intact:

O-UPS [O-FedEx

O-Yes

Job Number: e
0-USPS BXLab Courier O-Client Drop-off ~ O- y
O-No O-N/A CoC signed: BkYes [O-No

Receipt Temp: o Samples on ice? BXYes O-No O-N/A Sampled < 24 hrs ago? O0-Yes E-No
PFAS-only real ice? [EYes O-No O-N/A Any signs of freezing? [-Yes E@\}o
Comments: iy
Preservation Bottle Size/Type & Quantity Check pH for ALL applicable*
/ Analysis samples and document:
[HCIL | 40mL(G) | 250mL(P) [ 500mL(P) | 100G T e
HINO; 125mL(®P) | | 250mL(®) | | | 500mL®) | i eHZEOv
HSO0s | 40mL(G) | Z—| 60mL(®) | | 125mL(P) | 250mL(P) | 500mL@) | [V P .~
NaOH [ 125mL®) | 250mL(P) | | i L : 3 il
(NHg):SOs | 60mL®P) | | 125mL®) | 250mL®) | | 1R i _— d
ZnAc-NaOH | 125mL®) | | 250mL(®) | | ey IFEms S|
Trizma | 125mL(P) ' 250mL (P) _‘-{ I | i sl | | *pHLYby analystVOC, PEAS, TOCOXG
NHaAcC | 125mL(P) | 250ml. (p) | ) _J_ _]L ' = Residual Cl not present:
NaS,0; | 40mL(G) | 120mL@ B [ o ¥ ABNQZSfﬁIestGOS_
MeOH 20mL(G) 40 mL(G) _[ _:_ _|L = I i J Bacteria ResCl ¥'by analyst
None (solid) | 202(G) } | 402(G) 1 | 80z(G) j | Syringe | | PC Dry applicable? Y N
None (water) | 40ml G) | 2 60mLP) | 'Z| 125mL(P) 3 250mL(P)_L | | 500mL@) | \‘ [1LG) | e
. | a3l . 1 [
Mold [ Cassette | | Bulk | [ Plate || Tape Lift : B A
Asbestos | Cassette —' | Bulk = =1 B e T
Lead | Cassette | | Bulk | Wipe l' Aram T __JTF L
| L ) | |
Login Review Yes | No | N/A Commcpt=

Proper lab sample contamcrs/ enough volume/ cotrect preservatlve?‘

Analyses marked on COC match bottles received?

VOC &TOC Water-no headspace?
VOC Solid-MeOH covers solid, no leaks, Prep Expiration OK?

Immediate tests communicated 1 1.1'1

NO3, NO2,0-PO;,
Surfactants \ urbitiny,

PEAS: Lab specific bottles? QC received, if required?
Bacteria bottles prov1ded by ARA?
Samples within holding time?

éﬁor MPN), Enterococci,

BOD, Coliform/E. coli
. Odor, CrVI, Ferrous Iron, Dissolved Oxygen, Unpre:

o ode] o hy
Ddéfa +4M A #Mbm_

@

D(fzv,é?ﬂ«j c5

Date, time & ID on samples match CoC?

Rushes communicated to analyst in writing?

Subcontract note on login board?

| Pesticides EPA 608 pHS 9

Comphance samples have no dlscrcpam:lesK reqmre no ﬂags’

< [ —--’| (Or must be rejected)
I Discrepancies, compliance samples

HDES, MADEP,

Log-in Supervisor notified immediately of following items: (2 %vbgpl HDetled o1 0
E E % V
Inspected and Received By: Date/Time: (1! 2)sz [ 7 DLS

Peer Review Checklist

O Client ID/Project Manager [0 On Ice, Temperature OK? O Sample IDs O Analyses in Correctly

O Project Name O PO# (if provided) O Matrix -references

O TAT/rushes communicated [ Sub samples sent? Shipping Charge? O Date/Time collected -wastewater methods

O Received Date/Time [0 Issues noted above communicated? O Short HTs communicated [0 Notes from CoC in LIMS

Reviewed By: Date: =
Notes: (continue on back as needed) Initials Date What was sent?

Uploaded/PDF _  Report/Data/EDD / Invoice
Uploaded/PDF _ _ Report/ Data/EDD / Invoice
Uploaded/PDF _ Report/Data/ EDD / Invoice

QSD-04 Rev8 01/06/21 JVG (Page 1 of 1)
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Laboratory Report

AbSOlUte ReSOurce Asiotlates

124 Heritage Avenue Portsmouth NH 03801

Alex Bishop PO Number: None
Kleinfelder Job ID: 56785
4 Technology Dr. Date Received: 4/29/21
Suite 110

Westborough, MA 01581

Project: Barnstable
Attached please find results for the analysis of the samples received on the date referenced above.

Subcontracted analyses are provided under separate cover.

Unless otherwise noted in the attached report, the analyses performed met the requirements of Absolute
Resource Associates' Quality Assurance Plan. The Standard Operating Procedures are based upon
USEPA SW-846, USEPA Methods for Chemical Analysis of Water and Wastewater, Standard Methods
for the Examination of Water and Wastewater and other recognized methodologies. The results
contained in this report pertain only to the samples as indicated on the chain of custody.

Absolute Resource Associates maintains certification with the agencies listed below. The reported results
apply to the sample(s) in the condition as received at the time the laboratory took custody. This report
shall not be reproduced except in full, without written approval of the laboratory. The liability of ARA is
limited to the cost of the requested analyses, unless otherwise agreed upon in writing.

W e appreciate the opportunity to provide laboratory services. If you have any questions regarding the
enclosed report, please contact the laboratory and we will be glad to assist you.

Sincerely,
Absolute Resource Associates

Aaron DeWees Date of Approval: 5/13/2021
Chief Operating Officer Total number of pages: 13

Absolute Resource Associates Certifications

New Hampshire 1732 Massachusetts M-NH902
Maine NH902

124 Heritage Avenue | Portsmouth, NH 03801 | 603-436-2001 | absoluteresourceassociates.com
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Project ID: Barnstable

Sample Association Table

Field ID Matrix Date-Time Sampled Lab# Analysis

Simulated HP Water 4/29/2021 11:45 56785-001
Alkalinity in water by SM2320B
Apparent Color by SM2120B
Bacteria by SM9223B Colilert in Drinking Water
Bromide in water by 300.0A
Calcium in water by 200.8
Chloride in water by 300.0A
Direct Analysis Prep for Drinking Water
Haloacetic acids in water by SM6251 (subcontract)
Iron in water by 200.8
Magnesium in water by 200.8
Manganese in water by 200.8
ortho-Phosphate in water (PO4) by 300.0A
pH in water by SM4500H+B
Sodium in water by 200.8
Specific Conductance / Conductivity by SM2510B
Sulfate in water (SO4) by 300.0A
Total Dissolved Solids by SM2540C
Total Organic Carbon by 5310C
Total Phosphorus in water as P by 365.3
Turbidity by SM2130B
Turbidity Check for Direct Metals Analysis
VOCs Trihalomethanes in water by 524.2
Zinc in water by 200.8

/
S\
Absolute Resource i

associates-nnD

20f13



Project ID: Barnstable
Job ID: 56785

Sample#: 56785-001
Sample ID: Simulated HP
Matrix: Water

Sampled: 4/29/21 11:45 Reporting Instr Dil'n Prep Analysis

Parameter Result  Limit  Units Factor Analyst Date  Batch Date  Time Reference
chloroform <0.50 0.50 ug/L 1 LMM 2101172 5/3/21 16:08 E524.2
bromodichloromethane <0.50 0.50 ug/L 1 LMM 2101172 5/3/21 16:08 E524.2
dibromochloromethane <0.50 0.50 ug/L 1 LMM 2101172 5/3/21 16:08 E524.2
bromoform <0.50 0.50 ug/L 1 LMM 2101172 5/3/21 16:08 E524.2
Total Trihalomethanes (THMs) <0.50 0.50 ug/L 1 LMM 2101172 5/3/21 16:08 E524.2
Surrogate Recovery Limits

4-bromofluorobenzene SUR 101 70-130 % 1 LMM 2101172 5/3/21 16:08 E524.2
1,4-dichlorobenzene-D4 SUR 98 70-130 % 1 LMM 2101172 5/3/21 16:08 E524.2

Sample#: 56785-001
Sample ID: Simulated HP
Matrix: Water

Sampled: 4/29/21 11:45 Reporting Instr Dil'n Prep Analysis
Parameter Result ~ Limit  Units Factor Analyst Date  Batch Date  Time Reference
Calcium 8.7 0.50 mg/L 1 AGN 5/5/21 13845 5/5/21 17:05 E200.8
Iron < 0.050 0.050 mg/L 1 AGN 5/5/21 13845 5/5/21 17:05 E200.8
Magnesium 3.2 0.10 mg/L 1 AGN 5/5/21 13845 5/5/21 17:05 E200.8
Manganese <0.010 0.010 mg/L 1 AGN 5/5/21 13845 5/5/21 17:05 E200.8
Sodium 20 0.10 mg/L 1 AGN 5/5/21 13845 5/5/21 17:05 E200.8
Zinc 1 0.010 mg/L 1 AGN 5/5/21 13845 5/5/21 17:05 E200.8
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Project ID: Barnstable
Job ID: 56785

Sample#: 56785-001
Sample ID: Simulated HP
Matrix: Water

Sampled: 4/29/21 11:45
Parameter Result
Alkalinity, Total (as CaCO3) 47
Apparent Color <5.0
Bromide <01
Chloride 100M

Reporting Instr Dil'n Prep Analysis
Limit  Units Factor Analyst Date  Batch Date  Time Reference
5 mg/L 1 SFM 2101167 5/3/21 14:30 SM2320B
5.0 Cu 1 DJM 2101150 4/30/21 16:34 SM2120B
0.1 mg/L 1 DBV 2101134 4/29/21 18:52 E300.0A
25 mg/L 5 DBV 2101156 4/30/21 13:45 E300.0A

M = The recovery for the matrix spike was 85%. The acceptance criteria is 90-110%. All other associated QC

samples were acceptable.

ortho-phosphate as P 16M

0.5 mglL 5 DBV 2101156 4/30/21 13:45 [E300.0A

M = The recovery for the matrix spike was 85%. The acceptance criteria is 90-110%. All other associated QC

samples were acceptable.

Sulfate 23
Total Dissolved Solids (TDS) 330
Total Phosphorus as P 15
Total Coliform Bacteria absent
E. coli Bacteria absent
Conductivity 550
pH 6.5H

H = Sample was received beyond method holding time.

Turbidity <1.0

Sample#: 56785-001
Sample ID: Simulated HP
Matrix: Water

Sampled: 4/29/21 11:45
Parameter Result
Total Organic Carbon (TOC) <1.0

0.5 mg/L 1 DBV 2101134 4/29/21 18:52 [E300.0A
20 mg/L 1 SFM 2101164 4/30/21 18:00 SM2540C
1.0 mg/L 100 WAS 2101135 4/30/21 13:05 E365.3
1 DBV 2101144 4/29/21 16:40 SM9223BColilert
1 DBV 2101144 4/29/21 16:40 SM9223BColilert
5 umhos/cm 1 SFM 2101137 4/30/21 12:30 SM2510B
pH 1 SFM 2101132 4/29/21 18:12 SM4500H+B
1.0 NTU 1 EB 2101143 4/30/21 11:43 SM2130B
Reporting Instr Dil'n Prep Analysis
Limit  Units Factor Analyst Date  Batch Date  Time Reference
1.0 mg/L 1 DBV 2101189 5/4/21 14:52 SM5310C
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Quality Control Report

N/
Y
Absolute Resource%/

associate sS4

124 Heritage Avenue Unit 16
Portsmouth, NH 03801
www.absoluteresourceassociates.com
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Absolute Resource

associates

Case Narrative
Lab # 56785

Sample Receiving and Chain of Custody Discrepancies

Samples were received in acceptable condition, between 0 and 6 degrees C, on ice, and in accordance with
sample handling, preservation and integrity guidelines.

Samples qualified with an "H" were received beyond method holding time and analyzed at customer's request.

Calibration
No exceptions noted.

Method Blank
No exceptions noted.

Surrogate Recoveries
No exceptions noted.

Laboratory Control Sample Results
No exceptions noted.

Matrix Spike/Matrix Spike Duplicate/Duplicate Results
Anions: The matrix spike for 56785-001 did not meet the acceptance criteria for chloride and ortho-phosphate
as P. The percent recovery was acceptable in the associated LCS/D. Matrix interference suspected.

Other
Reporting Limits: Dilutions performed during the analysis are noted on the result pages.

No other exceptions noted.

6 0of 13



%R
BLK
CCB
ccv
CRM
CRMD
Dil'n
DL
DUP
LCS
LCSD
LOD
LoQ
MB
MLCS
MLCSD
MS
MSD
PB
Qc
RL
RPD

SUR

GLOSSARY

Percent Recovery

Blank (Method Blank, Preparation Blank)

Continuing Calibration Blank

Continuing Calibration Verification

Certified Reference Material (associated with solid Metals samples)
Certified Reference Material Duplicate (associated with solid Metals samples)
Dilution

Detection Limit

Duplicate

Laboratory Control Sample

Laboratory Control Sample Duplicate

Limit of Detection

Limit of Quantitation

Methanol Blank (associated with solid VOC samples)

Methanol Laboratory Control Sample (associated with solid VOC samples)
Methanol Laboratory Control Sample Duplicate (associated with solid VOC samples)
Matrix Spike

Matrix Spike Duplicate

Preparation Blank

Quality Control

Reporting Limit

Relative Percent Difference

Surrogate

S
Absolute Resource

associatesShe>
124 Heritage Avenue Unit 16
Portsmouth, NH 03801
www.absoluteresourceassociates.com
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- QC Report -

Method
E524.2

E524.2

E524.2

E524.2

QCID
BLK2101172

DUP2101172

LCS2101172

LCSD2101172

Parameter
chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR

chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR

chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR

chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR

Associated Sample

N N NN

56803-003
56803-003
56803-003
56803-003
56803-003
56803-003

N N NN

8 of 13

Result

0.50
0.50
0.50
0.50
96
104

0.50
0.50
0.50
0.50
90
100

10
11
12
12
109
128

10
11
11
12
107
119

Units Amt Added
ug/L
ug/L
ug/L
ug/L
%
%
ug/L
ug/L
ug/L
ug/L
%
%
ug/L 10
ug/L 10
ug/L 10
ug/L 10
%
%
ug/L 10
ug/L 10
ug/L 10
ug/L 10

%
%

%R

105
110
115
120

102
105
110
117

Limits

70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130

RPD RPD Limit

20
20
20
20

20
20
20
20

w o s

/
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Method QCID Parameter Associated Sample Result  Units Amt Added %R Limits RPD RPD Limit

E200.8 BLK13845 Calcium < 0.50 mg/L
Iron < 0.050 mglL
Magnesium < 0.10 mglL
Manganese < 0.010 mglL
Sodium < 0.10 mglL
Zinc < 0.010 mglL
E200.8 DUP13845 Calcium 56785-001 8.8 mglL 1 20
Iron 56785-001 < 0.050 mglL 20
Magnesium 56785-001 32 mglL 0 20
Manganese 56785-001 < 0.010 mglL 20
Sodium 56785-001 91 mg/lL 1 20
Zinc 56785-001 11 mglL 2 20
E200.8 LCS13845 Calcium 26 mglL 25 106 85 115
Iron 052 mglL 05 104 85 115
Magnesium 0.50 mg/L 0.5 101 85 115
Manganese 0.50 mg/L 0.5 100 85 115
Sodium 49 mg/lL 5 99 85 115
Zinc 050 mglL 05 99 85 115
E200.8 LCSD13845  Calcium 26 mglL 25 105 85 115 1 20
Iron 052 mglL 05 103 85 115 0 20
Magnesium 0.50 mg/L 0.5 101 85 115 0 20
Manganese 0.50 mg/L 0.5 100 85 115 0 20
Sodium 49 mglL 5 98 85 115 1 20
Zinc 050 mglL 05 100 85 115 1 20
E200.8 MS13845 Calcium 56785-001 11 mgll 25 96 70 130
Iron 56785-001 050 mglL 05 99 70 130
Magnesium 56785-001 3.6 mglL 0.5 79 70 130
Manganese 56785-001 0.50 mg/L 0.5 100 70 130
Sodium 56785-001 94 mg/lL 5 83 70 130
Zinc 56785-001 12 mgll 05 51 70 130
E200.8 MS13845 Calcium 56822-001 23 mglk 25 108 70 130
Iron 56822-001 048 mglL 05 95 70 130
Magnesium 56822-001 6.9 mglL 0.5 107 70 130
Manganese 56822-001 0.51 mglL 0.5 97 70 130
Sodium 56822-001 67 mglL 5 101 70 130
Zinc 56822-001 055 mglL 05 101 70 130

/
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Method
E300.0A

E300.0A

E300.0A

E300.0A

E300.0A

E300.0A

E300.0A

E300.0A

E300.0A

E365.3

E365.3

E365.3

E365.3

E365.3

SM2120B

SM2120B

SM2120B

SM2320B

SM23208

SM2320B

SM2320B

QCID
BLK2101134

LCS2101134

LCSD2101134

BLK2101156

DUP2101156

LCS2101156

LCSD2101156

MS2101156

MS2101156

DUP2101135
LCS2101135
LCSD2101135
MS2101135

PB2101135

DUP2101150
LCS2101150

PB2101150

DUP2101167
LCS2101167
LCSD2101167

PB2101167

Parameter

Bromide
Sulfate

Bromide
Sulfate

Bromide
Sulfate
Chloride

ortho-phosphate as P

Chloride
ortho-phosphate as P

Chloride
ortho-phosphate as P

Chloride
ortho-phosphate as P

Chloride
ortho-phosphate as P

Chloride

Total Phosphorus as P
Total Phosphorus as P
Total Phosphorus as P
Total Phosphorus as P

Total Phosphorus as P

Apparent Color
Apparent Color

Apparent Color

Alkalinity, Total (as CaCO3)
Alkalinity, Total (as CaCO3)
Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Associated Sample

56785-001
56785-001

56785-001
56785-001

56797-003

56785-001

56760-001

56792-007 <

56792-008

10 0f 13

Result

0.1
0.5

95
98

9.6

98

0.5

0.1

110
18

94
9.4

95
9.8

180
24

61

16

0.20

0.19

0.39

0.01

35

59

25

26

Units Amt Added
mg/L
mg/L
mg/L 10
mg/L 100
mg/L 10
mg/L 100
mg/L
mg/L
mg/L
mg/L
mg/L 100
mg/L 10
mg/L 100
mg/L 10
mg/L 833
mg/L 8.3
mg/L 16
mg/L
mg/L 0.2
mg/L 0.2
mg/L 0.2
mg/L
CuU
CuU 35
cu
mg/L
mg/L 25
mg/L 25
mg/L

%R

95
98

96
98

94
94

95
98

85
85

41

99

97

97

101

103

Limits

90 110
90 110
90 110
90 110
90 110
90 110
90 110
90 110
90 110
90 110
90 110
75 125
75 125
75 125
30 40
5

90 110
90 110

RPD RPD Limit

10
10

10
10

10
10

20

/
N\
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Method
SM2510B

SM2510B

SM2510B

SM2510B

SM2540C

SM2540C

SM2540C

SM4500H+B

SM4500H+B

SM4500H+B

SM5310C

SM5310C

SM5310C

SM5310C

SM5310C

QCID
BLK2101137

DUP2101137
LCS2101137

LCSD2101137

DUP2101164
LCS2101164

PB2101164

DUP2101132
DUP2101132

DUP2101132

BLK2101189
DUP2101189
LCS2101189
LCSD2101189

MS2101189

Parameter

Conductivity
Conductivity
Conductivity

Conductivity

Total Dissolved Solids (TDS)
Total Dissolved Solids (TDS)

Total Dissolved Solids (TDS)

pH
pH

pH

Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Associated Sample

56792-008

56752-001

56730-001
56757-001

56785-001

56821-001

56823-001

110f13

Result
5

530

1400

1400

1000

110

20

7.0

7.7

6.7

10

10

11

Units Amt Added

uS/cm
uS/cm
uS/cm

uS/cm

mg/L
mg/L

mg/L

pH
pH

pH

mg/L
mg/L
mg/L
mg/L

mg/L

1409

1409

99.2

10

10

10

%R

100

101

109

103

104

108

Limits

90 110
90 110
75 125
85 115
85 115
75 125

RPD RPD Limit

0 20
20

2 5
20
2 20

/
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o _ PAGE OF
S ) 124 Heritage Avenue #16 CHAIN-OF-CUSTODY RECORD 56785
Portsmouth, NH 03801 AND ANALYSIS REQUEST
Absolute Resource 603-436-2001
associate s— =2 absoluteresourceassociates.com ANALYSIS REQUEST
Company Name: Project Name: (JdaynStab|e " |
kleinfelde r Project #: s| g %‘g .18
Company Address: 5 5 E g E g2 ]
Project Location: NH %ﬂ)ME VT g 2170 |E|B|E|o 2
L TE’CJf\nd\m@ Dx. \.\)L-r,f}bmouqh mA anmsS Post & | e = .8l [O|15(9)s| |£].
Report To: Accreditation Required? N/Y: g;& P = la s ?‘:: = 1 g (P - 'g =l (|
Friex Bl%hob Protoco: RCRA (SDWA ) NPDES |5 | & 212 g \5 2| E| & \@ ENE \& =8 |
- t ol: 8 g D | & ool N = E , =
Phone #: - MCP___NHDES _DOD S1S/e/ 8 E|=lf =lzlel + |B|IEI2|S]| (8]°
Q4 -406 - 9598 Reporting QAPP  GW-1  S-1 g101g|3|o|2|3 SIE8| o |EBlg|E| |38
Invoice to: Limits: (EPADW Other olEl13|, el 5 |4 .S E g'f =5 |2 g ERE
- Lo . glgv|3|8|5|g (B Ilol |Bleldlal (0|E] &
Email: (1 1Ql‘\0ﬂD@k]E’Jﬂ‘pP|C‘kJT'@Z)m Quote # ZIE|(w|Z2|(zlolE o | £ 2|8 |2 =z |S(E|Z|&|o |0 <
AR EM 3§De~f5ﬁ§i-‘é?.§¢¢@
PO #: 0 NH Reimbursement Pricing sleleln o g § BB |, 2 \S % |0 g1, B |3|2 |- Rol-
glg|s =] s 5 £ = = ol =1 Ele ElFlg | 18
Lab E Matrix Preservation Method Sampling § alf®la g = % g \g 0|03 § g 3 3| E|o 0 3 & E‘%
. T 2 it [ @ | L 5 2 — |e |t |
Sample Fiaid é | ] | E8;%$§§§5$§§§‘38-§§2D§§5EJIB
. | _ | S8 ® g g =|1zle|g|2|e|8 £ o
1D D ZlEI S8l |olgl 38| & | « |Zlc|glzelzl5|ENE|8lala|B|2|2|E\6|212\52 5|32
| 5 £ SI1S(E|ES EIR|ENE|B=|B|E|R|8|E|R|8|2(8|82|8|\2 s
e W JHERELHEEE BEREREH HEHEHHEH A REHE R EH R ML
Sirpvlabed 4P | | |V TRVO | uz)a ). 45| 4
Ciravlabed yp | B/ NP D4 o9l )1 S KA L KK
- _%.mm. HP L) | Vv pylagfe ] 11245 A
Cimvlated HP | [ L v/ DYy (2902 | 1) 4S X
Cimuleted HP %1/ v eyfgle| (I ¢S A
L | Suratedgp M NHudd | e 1oy A
TAT REQUESTED See absoluteresourceassociates.com | SPECIAL INSTRUCTIONS
Priority (24 hr)* m] for sample acceptance policy and
Expedited (48 hr)* QO current accreditation lists.
Standard a N
(10 Business Days) | REPORTING INSTRUCTIONS  &PDF (e-mail address) &) >1dey - RECEIVED ON ICE g Qano
*Date Needed :lHW COPY REQL“HED 3 EDD k}eiﬂFﬂi’I [Um TEMPEHATURE °C
R ished by Sa s ate Time eceiyed by: Dat T;me
CUSTODY - ‘{/D S/f | 2os C/L_ Yzafe. | 05
’heI‘TquIr )?f Time Received by: Date Time
RECORD( 2 - yaafz | /4750 =7 Z@Zy&/ "f/z,“’/”” (400
QSD-01 Revision 03/09/2020 | ReTMquishetiey. ' Date Time Received z}{ Ly ; l,{Dat ’ ‘b
M Y)za/2 | 100 f b O
[ \
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Sample Receipt Condition Report

56785

Absolute Resource Associates Job Number:

Samples Received from: O-UPS O-FedEx [J-USPS EXLab Courier O-Client Drop-off ~ O-

Custody Seals - present & intact: [0-Yes [-No M/ A CoC signed: BEYes DO-No

Receipt Temp: °C Samples on ice? E-Yes O-No O-N/A Sampled < 24 hrs ago?BYes [O-No
PFAS-only real ice? [0-Yes O-No R—/N/ A Any signs of freezing? [J-Yes 0

Comments:

Preservation Bottle Size/Type & Quantity Check pH for ALL applicable*

/ Analysis L9 A | samples and document:

HC | 40mLG) | 2] 250mL(P) | | 500mL(P) | | ILG) | : A
HNO; [125mL®) | [ 250mL@®) | | | 500mL®P) | | j Iotrngﬁpn |
HaSO;4 | 40mL(G) | 7.1 60mL®) | " | 125mL®P) | | | 250ml.(]’) + | 500mL@) | | w—zw\ =
NaOH 1 125mL@) |~ | 250mL(P) ¥ T
(NH4),SO; |_60mL(P) | 125mL(P)__:_ | 250mL(P) | i % _i_ P e tn S|

ZnAcNaOH | 125mL(P) | | 250mL(P) | ; |
Trizma | 125mL(P) | 250mL (P) | 5 el 7 | [P orandsVOC PEAS. TOCORG

NHasAc [ 125mL(P) ] | 250mL. P) | . ' ' o 1 ] Residual Cl not present:

NaS:0s | 40mLG) | [120mL@) || | : | ABNG25 ‘I:estﬁ()s_

MeOH : 20mL(G) T 3 :40mL(G) ] . _1 _ | | T Bacteria ResCl ¥ by analyst
None (solid) | 202(G) | l40z(G) | | 80z(G) T Syringe ' PC Dry applicable? Y N
None (water) |40ml @] | D 6mL@G 3 | 125mL@) | & 250mLe) | \ |500mLey | \ [1LG) |  [1L@® | |
= e gl = ] o
[ Mold ——€assette—] Bulk | Plate | | TapelLift L T i

\sbgslo'i Cassette | | Bulk ¥ I : JI —-_;‘_;’__,{__'_ — |

| Lead _| Cassette | i 1 Wipe— — = | | S e T s
= | i e 2 ==
—

Login Review Yes l No | N/A | Comments 2
| Proper lab sampie containets/enough volume /cotrect prcscrvatwe’ ‘)<- ll L v |
Analyses marked on COC match bottles recetved? I I
VOC &TOC \‘("atcr-nb_hcaapacc? TR ey __'_?r A |

| VOC Solid-McOH covers solid, no leaks, Prep Expiration OK? . i . 5( | - - e

PEAS: Lab specific bottles? QC received, if required?
Bacteria bottles provided by ARA?

Samples within holding time?

Immediate fests communicated in writing:
NO:, NOKo-PQufH) BOD, Coliform/E. »@ or MPN), Enterococcihalory |
SurfactantsSNLurbidtg? Odor, CrVI, Ferrous IrS, Dissolved Oxygen, Unpres 624 |

Date, ime & ID on samples match CoC?

Rushes communicated to analyst in writing?

Subcontract note on login board?

— I e Il = — ——
Pcstlr:ldes EPA 608 pH5-9? - =
: — == =
| Compliance samples have no d:qcrepancles /require no ﬂags’ | (Or must be rejected)
| s s (NHDES, MADEP,
Log-in Supervisor notified immediately of following items: /—\‘ A ,J“'/[?;Sr:tla; Z‘:::;;Tnpmhi:cfe;a:;g]f G

Date/Time: Lﬂ{ { ) ! m %

Inspected and Received By:

Peer Review Checklist

O Client ID/Project Manager [ On Ice, Temperature OK? O Sample IDs O Analyses in Correctly

O Project Name O PO# (if provided) O Matnx -references

O TAT/rushes communicated [ Sub samples sent? Shipping Charge? O Date/Time collected -wastewater methods

O Received Date/Time [ Issues noted above communicated? O Short HTs communicated O Notes from CoC in LIMS

Reviewed By: Date:
Notes: (continue on back as needed) Initials Date What was sent?

Uploaded/PDF __ _ Report/ Data/ EDD /Invoice
Uploaded/PDF __ Report/Data/ EDD /Invoice
Uploaded/PDF __ _ Report/Data/EDD /Invoice

QSD-04 Rev8 01/06/21 JVG (Page 1 of 1)
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GRANITE STATE

ANALYTICAL SERVICES, LLC.
@ 22 Manchester Road, Unit 2, Derry, NH 03038
- Phone (800) 699-9920 | (603) 432-3044 website www.granitestateanalytical.com

Laboratory Report

Absolute Resource Associates Date Printed: 05/13/2021

124 Heritage Avenue, Suite 10 Work Order #: 2105-00651
Portsmouth, NH 03801 Client Job #:

Date Received: 05/05/2021

Sample collected in: Massachusetts

Attached please find results for the analysis of the samples received on the date referenced above.

Unless otherwise noted in the attached report, the analyses performed met the requirements of the analyzing laboratory's Quality
Assurance Plan, Standard Operating Procedures and State Accreditation. This certificate shall not be reproduced, except in full,
without the written approval of the analyzing laboratory. The results presented in this report relate to the samples listed on the
following pages in the condition in which they were received. Accreditation for each analyte is identified by the * symbol following
the analyte name. Location of our analyzing laboratory is identified by the code in the Analyst Column.

A & L Laboratory: Granite State Analytical Services LLC:
Identified by ME in Analyst Column Identified by NH in Analyst Column
155 Center Street, Auburn, Maine 04210 22 Manchester Road, Derry, NH 03038
www.allaboratory.com www.granitestateanalytical.com

ANALYSIS RELATED NOTES:

e RL:"Reporting limit" means the lowest level of an analyte that can be accurately recovered from the matrix of interest.
e A&L Laboratory / Granite State Analytical Services LLC. accreditation lists can be found on our websites listed above.

e Subcontracted samples will be identified by the Accreditation number of the subcontract laboratory in the analyst field for
each analyte and the appropriate laboratory will be listed here. None

e Data Qualifiers (DQ) Flags provide additional information in regards to the receipt, analysis or quality control of a sample.
These are indicated under the DQ Flags Column on your report and listed here if necessary: Data Qualifier (DQ) Flags: None

SAMPLE STATE SPECIFIC NOTES:

Additional Narrative or Comments: None

We appreciate the opportunity to provide you with laboratory services. If you have any questions regarding the enclosed report,
please contact the laboratory and we will be happy to assist you.

Ltta. by >

7
Donald A. D’Anjou, Ph. D.
Laboratory Director

A & L Laboratory: Accreditations: Maine ME00021, New Hampshire 2501, Maine Radon Registration ID # SPC20

Granite State Analytical Services, LLC: Accreditations: New Hampshire 1015; Maine NHO0003;
Massachusetts M-NH0003; Rhode Island 101513; Vermont VT-101507

Page 1 of 2



GRANITE STATE

ANALYTICAL SERVICES, LLC.

(—-—i) 22 Manchester Road, Unit 2, Derry, NH 03038
Phone (800) 699-9920 | (603) 432-3044 website www.granitestateanalytical.com

CERTIFICATE OF ANALYSIS FOR DRINKING WATER

DATE PRINTED: 05/13/2021 Legend
CLIENT NAME: Absolute Resource Associates Passes v
Fails EPA Pri
CLIENT ADDRESS: 124 Heritage Avenue, Suite 10 afls ”marg %’
Portsmouth, NH 03801 Fails EPA Secondary

! Fails State Guideline X
SAMPLE ID #: 2105-00651-001 Attention A
SAMPLED BY: AB DATE AND TIME COLLECTED: 04/29/2021  11:45AM

DATE AND TIME RECEIVED: 05/05/2021  11:17AM
SAMPLE ADDRESS:  Simulated HP ANALYSIS PACKAGE: HAA GSA
RECEIPT TEMPERATURE: ON ICE 4.9° CELSIUS
MA
MORE LOC INFO: CLIENT JOB #:
Test Description Result TestUnits Pass DQ RL Limit Method  Analyst Date - Time
/Fail Flag Analyzed
Date Extracted No Limit EPA 552.2 GQ-NH 05/06/2021 09:45AM
Dibromoacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 05/07/2021 04:08PM
Dichloroacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 05/07/2021 04:08PM
Monobromoacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 05/07/2021 04:08PM
Monochloroacetic Acid* <2 ug/L 2 No Limit EPA 552.2 KV-NH 05/07/2021 04:08PM
Total Haloacetic Acids* <1 ug/L v 1 60 ug/L EPA 552.2 KV-NH 05/07/2021 04:08PM
Trichloroacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 05/07/2021 04:08PM
2,3-Dibromopropionic Acid 108 % \/ 70-130%  EPA 552.2 - SS KV-NH 05/07/2021 04:08PM
Loeeta. g, >

Page 2 of 2

7
Donald A. D’Anjou, Ph. D.
Laboratory Director



<& eurofins
Eaton Analytical

LABORATORY REPORT

If you have any questions concerning this report, please do not hesitate to call us at
(800) 332-4345 or (574) 233-4777.

This report may not be reproduced, except in full, without written approval from EEA.

Page 1 of 6



4% eurofins

Eaton Analytical

STATE CERTIFICATION LIST

State Certification State Certification
Alabama 40700 Missouri 880
Alaska INO0035 Montana CERT0026
Arizona AZ0432 Nebraska NE-OS-05-04
Arkansas INO0035 Nevada INO0035
California 2920 New Hampshire* 2124
Colorado INO0035 New Jersey* IN598
Colorado Radiochemistry INO0035 New Mexico INO0035
Connecticut PH-0132 New York* 11398
Delaware INO35 North Carolina 18700
Florida(Primary AB)* E87775 North Dakota R-035
Georgia 929 Ohio 87775
Hawaii INO35 Oklahoma D9508
Idaho INO0035 Oregon* 4156
lllinois* 200001 Pennsylvania® 68-00466
lllinois Microbiology 17767 Puerto Rico INO0035
lllinois Radiochemistry INO0035 Rhode Island LAO00343
Indiana Chemistry C-71-01 South Carolina 95005
Indiana Microbiology M-76-07 South Dakota INOO035
lowa 098 Tennessee TN02973
Kansas® E-10233 Texas™ T104704187
Kentucky 90056 Texas/TCEQ TX207
Louisiana”* LAO14 Utah* INO0035
Maine INO0035 Vermont VT-8775
Maryland 209 Virginia* 460275
Massachusetts M-INO35 Washington C837
Michigan 9926 West Virginia 9927 C
Minnesota* 018-999-338 Wisconsin 999766900
Mississippi INO35 Wyoming INO35
EPA INO0035

*NELAP/TNI Recognized Accreditation Bodies

Revision date: 09/29/2020
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Raw-HP and Finished HP from this COC were
.:% eu roflns canceled by KLF

Eaton Analytical

110 South Hill Street
South Bend, IN 46617
Tel: (574) 233-4777
Fax: (574) 233-8207

1 800 332 4345

Laboratory Report
Client:  Alpha Analytical Report: 516911
Attn:  Nathalie Lewis Priority: S.tandard Written
Eight Walkup Drive Status: Final
Westborough, MA 01581 PWS ID: Not Supplied

| Sample Information |

EEA Client ID Method Collected Collected Received
ID # Date / Time By: Date / Time

4892364 L2122108/SIMULATED-HP 317.0 04/29/21 11:45 Client 05/05/21 08:15

| Report Summary |

Note: Sample container was provided by the client.

Detailed quantitative results are presented on the following pages. The results presented relate only to the samples provided for
analysis.

We appreciate the opportunity to provide you with this analysis. If you have any questions concerning this report, please do not
hesitate to call Nathan Trowbridge at (574) 233-4777.

Note: This report may not be reproduced, except in full, without written approval from EEA.

i

22 ' < U A mgpoe 05/14/2021

Authorized Signature Title Date
Client Name: Alpha Analytical
Report #: 516911

Page 1 of 3
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UChauhan
Text Box
Raw-HP and Finished HP from this COC were canceled by KLF


Client Name:  Alpha Analytical Report #: 516911

Sampling Point: L2122108/SIMULATED-HP PWS ID: Not Supplied

General Chemistry

Analyte Analyte Method Reg MRLt Result Units Preparation Analyzed EEA
ID # Limit Date Date 1D #
15541-45-4 | Bromate 317.0 10* 1.0 <1.0 ug/L 05/12/21 17:32 | 4892364

T EEA has demonstrated it can achieve these report limits in reagent water, but can not document them in all sample matrices.

Reg Limit Type: MCL SMCL AL
Symbol: * A I
Page 2 of 3
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Client Name:  Alpha Analytical Report #: 516911

Lab Definitions

Continuing Calibration Check Standard (CCC) / Continuing Calibration Verification (CCV) / Initial Calibration Verification
Standard (ICV) / Initial Performance Check (IPC) - is a standard containing one or more of the target analytes that is prepared
from the same standards used to calibrate the instrument. This standard is used to verify the calibration curve at the beginning of
each analytical sequence, and may also be analyzed throughout and at the end of the sequence. The concentration of continuing
standards may be varied, when prescribed by the reference method, so that the range of the calibration curve is verified on a
regular basis. CCL, CCM, and CCH are the CCC standards at low, mid, and high concentration levels, respectively.

Internal Standards (IS) - are pure compounds with properties similar to the analytes of interest, which are added to field samples
or extracts, calibration standards, and quality control standards at a known concentration. They are used to measure the relative
responses of the analytes of interest and surrogates in the sample, calibration standard or quality control standard.

Laboratory Duplicate (LD) - is a field sample aliquot taken from the same sample container in the laboratory and analyzed
separately using identical procedures. Analysis of laboratory duplicates provides a measure of the precision of the laboratory
procedures.

Laboratory Fortified Blank (LFB) / Laboratory Control Sample (LCS) - is an aliquot of reagent water to which known
concentrations of the analytes of interest are added. The LFB is analyzed exactly the same as the field samples. LFBs are used to
determine whether the method is in control. FBL, FBM, and FBH are the LFB samples at low, mid, and high concentration levels,
respectively.

Laboratory Method Blank (LMB) / Laboratory Reagent Blank (LRB) - is a sample of reagent water included in the sample batch
analyzed in the same way as the associated field samples. The LMB is used to determine if method analytes or other background
contamination have been introduced during the preparation or analytical procedure. The LMB is analyzed exactly the same as the
field samples.

Laboratory Trip Blank (LTB) / Field Reagent Blank (FRB) - is a sample of laboratory reagent water placed in a sample container
in the laboratory and treated as a field sample, including storage, preservation, and all analytical procedures. The FRB/LTB
container follows the collection bottles to and from the collection site, but the FRB/LTB is not opened at any time during the trip.
The FRB/LTB is primarily a travel blank used to verify that the samples were not contaminated during shipment.

If applicable, the calculation of the matrix spike (MS) or matrix spike duplicate (MSD) percent recovery is as follows: (MS or MSD
value - Sample value) * 100 / spike target / dilution factor = Recovery %

Matrix Spike Duplicate Sample (MSD) / Laboratory Fortified Sample Matrix Duplicate (LFSMD) - is a sample aliquot taken
from the same field sample source as the Matrix Spike Sample to which known quantities of the analytes of interest are added in
the laboratory. The MSD is analyzed exactly the same as the field samples. Analysis of the MSD provides a measure of the
precision of the laboratory procedures in a specific matrix. SDL, SDM, and SDH / LFSMDL, LFSMDM, and LFSMDH are the MSD
or LFSMD at low, mid, and high concentration levels, respectively.

Matrix Spike Sample (MS) / Laboratory Fortified Sample Matrix (LFSM) - is a sample aliquot taken from field sample source to
which known quantities of the analytes of interest are added in the laboratory. The MS is analyzed exactly the same as the field
samples. The purpose is to demonstrate recovery of the analytes from a sample matrix to determine if the specific matrix
contributes bias to the analytical results. MSL, MSM, and MSH / LFSML, LFSMM, and LFSMH are the MS or LFSM at low, mid, and
high concentration levels, respectively.

Quality Control Standard (QCS) / Second Source Calibration Verification (SSCV) - is a solution containing known
concentrations of the analytes of interest prepared from a source different from the source of the calibration standards. The solution
is obtained from a second manufacturer or lot if the lot can be demonstrated by the manufacturer as prepared independently from
other lots. The QCS sample is analyzed using the same procedures as field samples. The QCS is used as a check on the
calibration standards used in the method on a routine basis.

Reporting Limit Check (RLC) / Initial Calibration Check Standard (ICCS) - is a procedural standard that is analyzed each day to
evaluate instrument performance at or below the minimum reporting limit (MRL).

Surrogate Standard (SS) / Surrogate Analyte (SUR) - is a pure compound with properties similar to the analytes of interest, which
is highly unlikely to be found in any field sample, that is added to the field samples, calibration standards, blanks and quality control
standards before sample preparation. The SS is used to evaluate the efficiency of the sample preparation process.

Page 3 of 3
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World Class Chemistry

Subcontract Chain of Custody

Eurofins US
110 South Hill St.
South Bend, IN 46§17

ot )2

Alpha Job Number
L2122108

Client Information

Project Information

Client: Alpha Analytical Labs
IAddress: Eight Walkuﬁ Driv

Project Location: MA
rive
Westborough, MA 01581-1019

Project Manager: Nathalie Lewis

Turnaround & Delive:ra bles Information

Due Date:
Deliverables:

Phone: 508.439.5170
Email: nlewis@alphalab.com

Reference following Alpha Job Number on final report/deliverables: 12122108

Project Specific Requireme;hts and/or Report Requirements

Report to include Method Blank, LCS/LCSD:

DlAIl

Regulatory Requirements/Report Limits

State/Federal Program:
Regulatory Criteria:

Additional Comments: Send all results/reports to subreports@alphalab.com

. Collection Sample ) Batch
Lab ID Client ID Date/Time Matrix Analysis Qc
L_{Zﬂ Q\B(ﬂ,{ SIMULATED-HP 04-29-21 11:45 DwW Bromate
Client Provided Sample Container
Relinquished By: Date/Time: Received By: Date/Time:
/D 6]y|2t
e O i T .
Vi R SR —
Form No: AL_subcoc LTI A S0 085

V"/?mp, g.F



CHAIN OF CUSTODY s o

Project Information

; Project Name: T:h-rﬁ-, 'L_.E,__
*Tmﬁffiﬂff el

B Walkup Driva
Wesihen, WA 01581
Tel: 508-898-9220

320 Forties Blvd
Mansfield, MA D3048
Tel' 508-822-8300

Project Location: |

Client: f¢ |.g dea i \bs— | Project #:
Address: Y\ Vg ¢ b \oiy ‘D(\ | Project Manager. .
; | ALPHA Quote #:

— | Date Rec'd in Lab: L‘, ’QQIS‘”

| O Yes O Mo Matrix Spike Required on this SDG? (Required for MCP Inorganics)

ALPHAJob #: | 7| 79|0%

Billing Information

Report Information - Data Deliverables
| ¥Same as Client info | PO #

& Project Information Requirements
0 Yes O Mo CT RCF Analytical Methods

Regulatory Requirements
@Yes O No MA MCP Analytical Methods

O Yes O No GW1 Standards (Info Required for Metals & EPH with Targets)
0 Yes O Mo NPDES RGP

O Other State (Fed Program Criteria

— wedtherol, MW
| Phone: 4\~ D0 <R &
é. "Ei:nail: LJ,_\Q;}\(\, ‘;ka{b {g_,_.k’.i-z;‘tl\gd.&ﬁ_“-w

i B‘gmndard

Date Due:

0 RUSH junty contioned ¢ pr-apgrovesty)

Additional Project Information:
: &\niﬁ.%l»q{x&é_. EleseGlarwnm  ant LR?&I\ @ [cherf\denco

SAMPLE INFO

Filtration
O Fiald
0O Lab lo do

Presernvation
O Lab o do

K= Zn Acalales
[= G‘tﬂnr

ALPHA Lab ID | Collection | Sample | Sampler 4
{Lab Use Only) Sample 1D Date | Time | Malrix | Initials —|[ |/ __Sample Comments
Y | | |
22168 ol | oo -H 4pafu|ops [ow N3 [ 4
—_ - ' ~.| y
02| Firabhe & - K | uso| pw 4% -
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|
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E——— . I 2 .
l | B
Container Type Preservative Container Type | | F | '
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Ve \fial C= HNO, Preservalive | L | | | | I |
' E':T “;:ﬁ:"“ e EEEE%D:‘ Relinquished By: DatefTime ( j _ Date/Time :
C= Oithar G= NaHS 0. — — = Y p—— L..__,..-n‘f‘"—""" o~ = Lf T All SEI:I'II]I'BE submitted are subject to
Seaf il oyl = 921 [nOoS [\ - g _ ¢ (27", | Alpha's Terms and Conditions.
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h Subcontract Chain of Custody
ALPHA HELERSy o,

AMAL Y I Al SDL[H"I E‘Endn |N 4661?
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Alpha Job Number
L2122108

Client Information

Project Information

Client: Alpha Analytical Labs Project Location: MA
Address: Eight Walkup Drive Project Manager: Nathalie Lewis

Westborough, MA 01581-1019 .
Turnaround & Deliverables Information

Phone: 508.438.5170 Due Date:
Email: nlewis@alphalab.com Deliverables:

Regulatory Requirements/Report Limits

State/Federal Program:

Regulatory Criteria;

Project Specific Requirements and/or Report Requirements

Reference following Alpha Job Number on final report/deliverables: L2122108
Additional Comments: Send all results/reports to subreports@alphalab.com

Report to include Method Blank, LCS/LCSD:

. Collection Sample Batch
Lab ID Client ID Date/Time Matrix Analysis ac
SIMULATED-HP 04-20-21 11:45 ow Bromate
Relinquished By: Date/Time: Recejved By: Date/Time:
i 5142
Form No: AL_subcoc




Laboratory Report

AbSOlUte ReSOurce Asiotlates

124 Heritage Avenue Portsmouth NH 03801

Alex Bishop PO Number: None
Kleinfelder Job ID: 56823
4 Technology Dr. Date Received: 5/3/21
Suite 110

Westborough, MA 01581

Project: Barnstable- Hyannisport Well

Attached please find results for the analysis of the samples received on the date referenced above.

The following report has been revised to correct the sample ID, as requested by the customer.

Unless otherwise noted in the attached report, the analyses performed met the requirements of Absolute
Resource Associates' Quality Assurance Plan. The Standard Operating Procedures are based upon
USEPA SW-846, USEPA Methods for Chemical Analysis of Water and Wastewater, Standard Methods
for the Examination of Water and Wastewater and other recognized methodologies. The results
contained in this report pertain only to the samples as indicated on the chain of custody.

Absolute Resource Associates maintains certification with the agencies listed below. The reported results
apply to the sample(s) in the condition as received at the time the laboratory took custody. This report
shall not be reproduced except in full, without written approval of the laboratory. The liability of ARA is
limited to the cost of the requested analyses, unless otherwise agreed upon in writing.

W e appreciate the opportunity to provide laboratory services. If you have any questions regarding the
enclosed report, please contact the laboratory and we will be glad to assist you.

Sincerely,
Absolute Resource Associates

Aaron DeWees Date of Approval: 5/13/2021
Chief Operating Officer Total number of pages: 19

Absolute Resource Associates Certifications

New Hampshire 1732 Massachusetts M-NH902
Maine NH902

124 Heritage Avenue | Portsmouth, NH 03801 | 603-436-2001 | absoluteresourceassociates.com

10f 19



Project ID: Barnstable- Hyannisport Well
Sample Association Table

Field ID Matrix Date-Time Sampled Lab# Analysis

Raw-HP Water 5/3/2021 9:00 56823-001
Alkalinity in water by SM2320B
Apparent Color by SM2120B
Bacteria by SM9223B Colilert in Drinking Water
Bromide in water by 300.0A
Calcium in water by 200.8
Chloride in water by 300.0A
Direct Analysis Prep for Drinking Water
Iron in water by 200.8
Low level 1,4-dioxane in water by 8260 SIM
Magnesium in water by 200.8
Manganese in water by 200.8
ortho-Phosphate in water (PO4) by 300.0A
PFAS in Water by EPA 537.1
pH in water by SM4500H+B
Sodium in water by 200.8
Specific Conductance / Conductivity by SM2510B
Sulfate in water (SO4) by 300.0A
Total Dissolved Solids by SM2540C
Total Hardness (includes Ca & Mg) by SM2340B
Total Organic Carbon by 5310C
Turbidity by SM2130B
Zinc in water by 200.8

Field Blank Water 5/3/2021 0:00 56823-002
PFAS in Water by EPA 537.1

/
S\
Absolute Resource i

associates-nnD
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Project ID: Barnstable- Hyannisport Well
Job ID: 56823

Sample#: 56823-001
Sample ID: Raw-HP
Matrix: Water

Sampled: 5/3/21  9:00 Reporting Instr Dil'n Prep Analysis
Parameter Result  Limit  Units Factor Analyst Date  Batch Date  Time Reference
1,4-dioxane <0.25 0.25 ug/L 1 LMM 2101197 5/5/21 7:26 SW8260Dmod
Revised 5/13/21 Sample ID 8 ’
Absolute Resource

associates-nnD

30f19



Project ID: Barnstable- Hyannisport Well

Job ID: 56823

Sample#: 56823-001

Sample ID: Raw-HP
Matrix: Water
Sampled: 5/3/21

Parameter
Calcium

9:00

Iron

Magnesium
Manganese

Sodium

Zinc

Hardness (as CaCO3)

Sample#: 56823-001
Sample ID: Raw-HP
Matrix: Water
Sampled: 5/3/21
Parameter
Alkalinity, Total (as CaCO3)
Apparent Color

9:00

Bromide

Chloride

ortho-phosphate as P
Sulfate

Total Dissolved Solids (TDS)
Total Coliform Bacteria

E. coli Bacteria

Conductivity

pH

H = Sample was received beyond method holding time.

Turbidity

Sample#: 56823-001

Sample ID: Raw-HP
Matrix: Water
Sampled: 5/3/21

Parameter
Total Organic Carbon (TOC)

9:00

Revised 5/13/21 Sample ID

Reporting Instr Dil'n
Result ~ Limit  Units Factor
8.8 0.50 mgl/L 1
< 0.050 0.050 mg/L 1
3.2 0.10 mg/L 1
0.12 0.010 mg/L 1
60 0.10 mg/L 1
<0.010 0.010 mg/L 1
35 3 mg/L 1
Reporting Instr Dil'n
Result ~ Limit  Units Factor
7 5 mg/L 1
<5.0 5.0 Cu 1
<0.1 0.1 mg/L 1
96 0.5 mg/L 1
0.1 0.1 mg/L 1
15 0.5 mg/L 1
230 20 mg/L 1
absent 1
absent 1
420 5 umhos/cm 1
5.7H pH 1
<1.0 1.0 NTU 1
Reporting Instr Dil'n
Result ~ Limit  Units Factor
<1.0 1.0 mg/L 1

4 0of 19

Prep
Analyst Date

AGN 5/5/21
AGN 5/5/21
AGN 5/5/21
AGN 5/5/21
AGN 5/5/21
AGN 5/5/21
AGN 5/5/21

Prep
Analyst Date

SFM
SFM
DBV
DBV
DBV
DBV
SFM
DBV
DBV
SFM
SFM

AGN

Prep
Analyst Date

DBV

Analysis
Batch Date  Time
13845 5/5/21 19:07
13845 5/5/21 19:07
13845 5/5/21 19:07
13845 5/5/21 19:07
13845 5/5/21 19:07
13845 5/5/21 19:07
13845 5/6/21
Analysis
Batch Date  Time
2101240 5/7/21 11:00
2101178 5/4/21 11:17
2101192 5/4/21 12:33
2101192 5/4/21 12:33
2101192 5/4/21 12:33
2101192 5/4/21 12:33
2101237 5/6/21 16:00
2101185 5/3/21 16:25
2101185 5/3/21 16:25
2101173 5/4/21 10:15
2101180 5/3/21 17:20
2101184 5/4/21 15:14
Analysis
Batch Date  Time
2101189 5/4/21 17:18

Reference
E200.8
E200.8
E200.8
E200.8
E200.8
E200.8
SM2340B

Reference
SM2320B
SM2120B
E300.0A
E300.0A
E300.0A
E300.0A
SM2540C
SM9223BColilert
SM9223BColilert
SM2510B
SM4500H+B

SM2130B

Reference
SM5310C

/
S\
Absolute Resource
il

associate s-im



Project ID: Barnstable- Hyannisport Well
Job ID: 56823
Sample#: 56823-001
Sample ID: Raw-HP
Matrix: Water
Sampled: 5/3/21  9:00
Method Reference: E537.1

Parameter

2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic acid

(GenX acid) (HFPODA)

n-ethyl perfluorooctanesulfonamido acetic acid
(NETFOSAA)

n-methylperfluorooctane sulfonamido acetic acid
(NMEFOSAA)

perfluorobutane sulfonic acid (PFBS)
perfluorodecanoic acid (PFDA)
perfluorododecanoic acid (PFDOA)
perfluoroheptanoic acid (PFHPA)
perfluorohexane sulfonic acid (PFHXS)
perfluorohexanoic acid (PFHXA)
perfluorononanoic acid (PFNA)
perfluorooctane sulfonic acid (PFOS)
perfluorooctanoic acid (PFOA)
perfluorotetradecanoic acid (PFTEA)
perfluorotridecanoic acid (PFTRIA)
perfluoroundecanoic acid (PFUNA)

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
(11CLPF30UDS)

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid
(9CLPF30NS)

4,8-dioxa-3h-perfluorononanoic acid (ADONA acid)
(ADONA)

Surrogate Recovery
13C2-PFHxA SUR

13C2-PFDA SUR
D5-NEtFOSAA SUR
13C3-HFPO-DA SUR

Result

0.43J

1.7U

0.33J

5.4
0.39J
1.7U
3.4
19
6.8
1.1J
14
6.3
1.7U
0.26J
0.30J
1.7U

1.7U

0.31J

92
92
74
96

Reporting
Limit

1.7
1.7

1.7

1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7

1.7

1.7
Limits
70-130
70-130
70-130
70-130

DL
0.25

0.33

0.27

0.42
0.29
0.36
0.28
0.33
0.29
0.38
0.33
0.28
0.41
0.11
0.27
0.33

0.33

0.15

Units Factor Analyst

ng/L

ng/L

ng/L

ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

ng/L

ng/L

%
%
%
%

U = This compound was analyzed for, but not detected above the associated method detection limit.

J = The analytical result was below the instrument calibration range, but above the method detection limit. The reported concentration is an estimate.

Revised 5/13/21 Sample ID

50f 19

Dil'n

1

=) A A A A A A A A A A A

ACA

ACA

ACA

ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA

ACA

ACA

ACA
ACA
ACA
ACA

Prep
Date

5/5/21
5/5/21
5/5/21

5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21

5/5/21

5/5/21

5/5/21
5/5/21
5/5/21
5/5/21

Analysis
Batch Date  Time
13843 5/5/21 19:13
13843 5/5/21 19:13
13843 5/5/21 19:13
13843 5/5/21 19:13
13843 5/5/21 19:13
13843 5/5/21 19:13
13843 5/5/21 19:13
13843 5/5/21 19:13
13843 5/5/21 19:13
13843 5/5/21 19:13
13843 5/5/21 19:13
13843 5/5/21 19:13
13843 5/5/21 19:13
13843 5/5/21 19:13
13843 5/5/21 19:13
13843 5/5/21 19:13
13843 5/5/21 19:13
13843 5/5/21 19:13
13843 5/5/21 19:13
13843 5/5/21 19:13
13843 5/5/21 19:13
13843 5/5/21 19:13

/
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Project ID: Barnstable- Hyannisport Well
Job ID: 56823
Sample#: 56823-002
Sample ID: Field Blank
Matrix: Water
Sampled: 5/3/21  0:00
Method Reference: E537.1

Parameter

2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic acid

(GenX acid) (HFPODA)

n-ethyl perfluorooctanesulfonamido acetic acid
(NETFOSAA)

n-methylperfluorooctane sulfonamido acetic acid
(NMEFOSAA)

perfluorobutane sulfonic acid (PFBS)
perfluorodecanoic acid (PFDA)
perfluorododecanoic acid (PFDOA)
perfluoroheptanoic acid (PFHPA)
perfluorohexane sulfonic acid (PFHXS)
perfluorohexanoic acid (PFHXA)
perfluorononanoic acid (PFNA)
perfluorooctane sulfonic acid (PFOS)
perfluorooctanoic acid (PFOA)
perfluorotetradecanoic acid (PFTEA)
perfluorotridecanoic acid (PFTRIA)
perfluoroundecanoic acid (PFUNA)

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
(11CLPF30UDS)

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid
(9CLPF30NS)

4,8-dioxa-3h-perfluorononanoic acid (ADONA acid)
(ADONA)

Surrogate Recovery
13C2-PFHxA SUR

13C2-PFDA SUR
D5-NEtFOSAA SUR
13C3-HFPO-DA SUR

Result

1.8U

1.8U

1.8U

1.8U
1.8U
1.8U
1.8U
1.8U
1.8U
1.8U
1.8U
1.8U
1.8U
1.8U
1.8U
1.8U

1.8U

1.8U

90
92
79
92

Reporting
Limit

1.8
1.8

1.8

1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

1.8

1.8
Limits
70-130
70-130
70-130
70-130

DL
0.27

0.35

0.29

0.45
0.31
0.39
0.30
0.36
0.31
0.41
0.36
0.30
0.45
0.12
0.29
0.36

0.36

0.17

Units Factor Analyst

ng/L

ng/L

ng/L

ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

ng/L

ng/L

%
%
%
%

U = This compound was analyzed for, but not detected above the associated method detection limit.

J = The analytical result was below the instrument calibration range, but above the method detection limit. The reported concentration is an estimate.

Revised 5/13/21 Sample ID
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Dil'n

1

=) A A A A A A A A A A A

ACA

ACA

ACA

ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA

ACA

ACA

ACA
ACA
ACA
ACA

Prep
Date

5/5/21
5/5/21
5/5/21

5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21
5/5/21

5/5/21

5/5/21

5/5/21
5/5/21
5/5/21
5/5/21

Analysis
Batch Date  Time
13843 5/5/21 19:29
13843 5/5/21 19:29
13843 5/5/21 19:29
13843 5/5/21 19:29
13843 5/5/21 19:29
13843 5/5/21 19:29
13843 5/5/21 19:29
13843 5/5/21 19:29
13843 5/5/21 19:29
13843 5/5/21 19:29
13843 5/5/21 19:29
13843 5/5/21 19:29
13843 5/5/21 19:29
13843 5/5/21 19:29
13843 5/5/21 19:29
13843 5/5/21 19:29
13843 5/5/21 19:29
13843 5/5/21 19:29
13843 5/5/21 19:29
13843 5/5/21 19:29
13843 5/5/21 19:29
13843 5/5/21 19:29
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Absolute Resource

associates

Case Narrative
Lab # 56823

Sample Receiving and Chain of Custody Discrepancies
Samples were received in acceptable condition, between 0 and 6 degrees C, on ice, and in accordance with
sample handling, preservation and integrity guidelines.

Calibration
No exceptions noted.

Method Blank
No exceptions noted.

Surrogate Recoveries
No exceptions noted.

Laboratory Control Sample Results
No exceptions noted.

Matrix Spike/Matrix Spike Duplicate/Duplicate Results
Not requested for this project.

Other
Reporting Limits: Dilutions performed during the analysis are noted on the result pages.

No other exceptions noted.

Data Qualifiers

U = This compound was analyzed for, but not detected above the associated method detection limit.

J = The analytical result was below the instrument calibration range, but above the method detection limit.
The reported concentration is an estimate.
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%R
BLK
CCB
ccv
CRM
CRMD
Dil'n
DL
DUP
LCS
LCSD
LOD
LoQ
MB
MLCS
MLCSD
MS
MSD
PB
Qc
RL
RPD

SUR

GLOSSARY

Percent Recovery

Blank (Method Blank, Preparation Blank)

Continuing Calibration Blank

Continuing Calibration Verification

Certified Reference Material (associated with solid Metals samples)
Certified Reference Material Duplicate (associated with solid Metals samples)
Dilution

Detection Limit

Duplicate

Laboratory Control Sample

Laboratory Control Sample Duplicate

Limit of Detection

Limit of Quantitation

Methanol Blank (associated with solid VOC samples)

Methanol Laboratory Control Sample (associated with solid VOC samples)
Methanol Laboratory Control Sample Duplicate (associated with solid VOC samples)
Matrix Spike

Matrix Spike Duplicate

Preparation Blank

Quality Control

Reporting Limit

Relative Percent Difference

Surrogate

S
Absolute Resource

associatesShe>
124 Heritage Avenue Unit 16
Portsmouth, NH 03801
www.absoluteresourceassociates.com
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- QC Report -

Method QCID Parameter Associated Sample Result  Units Amt Added %R Limits RPD RPD Limit
SW8260Dmod BLK2101197 1,4-dioxane < 0.25 uglL

SW8260Dmod  LCS2101197  1,4-dioxane 9.8 uglL 8 122 70 130

SW8260Dmod  LCSD2101197 1,4-dioxane 9.5 uglL 8 119 70 130 2 20

/
s\l
Absolute Resource

associates-nnD
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Method QCID Parameter Associated Sample Result  Units Amt Added %R Limits RPD RPD Limit

E200.8 BLK13845 Calcium < 0.50 mg/L
Iron < 0.050 mglL
Magnesium < 0.10 mglL
Manganese < 0.010 mglL
Sodium < 0.10 mglL
Zinc < 0.010 mglL
E200.8 DUP13845 Calcium 56785-001 8.8 mglL 1 20
Iron 56785-001 < 0.050 mglL 20
Magnesium 56785-001 32 mglL 0 20
Manganese 56785-001 < 0.010 mglL 20
Sodium 56785-001 91 mg/lL 1 20
Zinc 56785-001 11 mglL 2 20
E200.8 LCS13845 Calcium 26 mglL 25 106 85 115
Iron 052 mglL 05 104 85 115
Magnesium 0.50 mg/L 0.5 101 85 115
Manganese 0.50 mg/L 0.5 100 85 115
Sodium 49 mg/lL 5 99 85 115
Zinc 050 mglL 05 99 85 115
E200.8 LCSD13845  Calcium 26 mglL 25 105 85 115 1 20
Iron 052 mglL 05 103 85 115 0 20
Magnesium 0.50 mg/L 0.5 101 85 115 0 20
Manganese 0.50 mg/L 0.5 100 85 115 0 20
Sodium 49 mglL 5 98 85 115 1 20
Zinc 050 mglL 05 100 85 115 1 20
E200.8 MS13845 Calcium 56785-001 11 mgll 25 96 70 130
Iron 56785-001 050 mglL 05 99 70 130
Magnesium 56785-001 3.6 mglL 0.5 79 70 130
Manganese 56785-001 0.50 mg/L 0.5 100 70 130
Sodium 56785-001 94 mg/lL 5 83 70 130
Zinc 56785-001 12 mgll 05 51 70 130
E200.8 MS13845 Calcium 56822-001 23 mglk 25 108 70 130
Iron 56822-001 048 mglL 05 95 70 130
Magnesium 56822-001 6.9 mglL 0.5 107 70 130
Manganese 56822-001 0.51 mglL 0.5 97 70 130
Sodium 56822-001 67 mglL 5 101 70 130
Zinc 56822-001 055 mglL 05 101 70 130
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Method QCID Parameter Associated Sample Result  Units Amt Added %R Limits RPD RPD Limit

E300.0A BLK2101192  Bromide < 0.1 mglL
Chloride < 0.5 mglL
ortho-phosphate as P < 0.1 mglL
Sulfate < 0.5 mglL
E300.0A DUP2101192  Bromide 56821-001 < 0.1 mglL 10
ortho-phosphate as P 56821-001 0.2 mglL 9 10
Sulfate 56821-001 19 mglL 0 10
E300.0A LCS2101192  Bromide 9.8 mglL 10 98 90 110
Chloride 96 mgll 100 96 90 110
ortho-phosphate as P 10 mglL 10 104 90 110
Sulfate 100 mg/L 100 102 90 110
E300.0A LCSD2101192 Bromide 9.7 mglL 10 97 90 110 0 10
Chloride 95 mgll 100 95 90 110 1 10
ortho-phosphate as P 10 mglL 10 103 90 110 1 10
Sulfate 99 mglk 100 99 90 110 2 10
E300.0A MS2101192  Chloride 56792-007 170 mg/L 833 8 * 9 110
E300.0A MS2101192  Bromide 56821-001 16 mgll 1.66 95 90 110
ortho-phosphate as P 56821-001 18 mglL 1.66 91 90 110
Sulfate 56821-001 33 mglL 16 81 * 90 110
SM2120B DUP2101178  Apparent Color 56734-007 8 CU 0 20
SM2120B DUP2101178  Apparent Color 56735-007 100 CU 0 20
SM2120B LCS2101178  Apparent Color 5 CU 50 45 55
SM2120B PB2101178  Apparent Color < 5 Ccu 5
SM2130B DUP2101184  Turbidity 56823-001 NTU 20
SM2320B DUP2101240  Alkalinity, Total (as CaCO3) 56872-003 22 mg/lL 29 * 10
SM2320B DUP2101240  Alkalinity, Total (as CaCO3) 56877-001 13 mglL 3 10
SM2320B LCS2101240  Alkalinity, Total (as CaCO3) 25 mg/lL 25 101 90 110
SM2320B LCSD2101240 Alkalinity, Total (as CaCO3) 25 mg/lL 25 100 90 110 1 10
SM2320B PB2101240  Alkalinity, Total (as CaCO3) < 5 mglL
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Method
SM2510B

SM2510B

SM2510B

SM2510B

SM2540C

SM2540C

SM2540C

SM4500H+B

SM4500H+B

SM5310C

SM5310C

SM5310C

SM5310C

SM5310C

QCID
BLK2101173

DUP2101173
LCS2101173

LCSD2101173

DUP2101237
LCS2101237

PB2101237

DUP2101180

DUP2101180

BLK2101189
DUP2101189
LCS2101189
LCSD2101189

MS2101189

Parameter

Conductivity
Conductivity
Conductivity

Conductivity

Total Dissolved Solids (TDS)
Total Dissolved Solids (TDS)

Total Dissolved Solids (TDS)

pH

pH

Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Associated Sample

56823-001

56823-001

56796-002

56823-001

56821-001

56823-001

13 0f 19

Result
5

420

1400

1400

220

90.0

20

54

55

10

10

11

Units Amt Added
uS/icm
uS/icm
uS/cm 1409
uS/cm 1409
mg/L
mg/L  99.2
mg/L

pH

pH
mg/L
mg/L
mg/L 10
mg/L 10
mg/L 10

%R

100

101

91

103

104

108

Limits

90 110
90 110
75 125
85 115
85 115
75 125

RPD RPD Limit

1 20
20

2 5
20
2 20
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Associated Reporting Amt RPD

Method QC ID Parameter Sample Result  [imit DL Units Added %R  Limits RPD Limit
E537.1 BLK13843  2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 20U 20 030 nglL
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 20U 20 039 nglL
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid 20U 20 033 nglL
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 20U 20 050 ng/L
perfluorodecanoic acid (PFDA) 20U 20 034 nglL
perfluorododecanoic acid (PFDOA) 20U 2.0 043 nglL
perfluoroheptanoic acid (PFHPA) 20U 20 033 nglL
perfluorohexane sulfonic acid (PFHXS) 20U 2.0 040 nglL
perfluorohexanoic acid (PFHXA) 20U 20 035 nglL
perfluorononanoic acid (PFNA) 20U 20 045 nglL
perfluorooctane sulfonic acid (PFOS) 20U 20 040 nglL
perfluorooctanoic acid (PFOA) 20U 20 033 nglL
perfluorotetradecanoic acid (PFTEA) 20U 20 050 ng/L
perfluorotridecanoic acid (PFTRIA) 20U 20 0.13 nglL
perfluoroundecanoic acid (PFUNA) 20U 20 032 nglL
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic 20U 20 039 nglL
acid (11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 20U 20 040 nglL
(9CLPF30ONS)
4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 20U 20 0.18 ng/L
(ADONA)
13C2-PFHxA SUR 93 % 70 130
13C2-PFDA SUR 99 % 70 130
D5-NEtFOSAA SUR 79 % 70 130
13C3-HFPO-DA SUR 101 % 70 130
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Associated Reporting Amt RPD

Method QC ID Parameter Sample Result  [imit DL Units Added %R  Limits RPD Limit

E537.1 DUP13843  2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 56817-002 1.7 U 1.7 026 ng/L 30
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 56817-002 1.7U 1.7 034 nglL 30
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid  56817-002 1.7 U 1.7 028 ng/L 30
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 56817-002 1.9 1.7 043 nglL 11 30
perfluorodecanoic acid (PFDA) 56817-002 1.7U 1.7 029 nglL 30
perfluorododecanoic acid (PFDOA) 56817-002 1.7U 1.7 037 nglL 30
perfluoroheptanoic acid (PFHPA) 56817-002 2.9 1.7 029 nglL 13 30
perfluorohexane sulfonic acid (PFHXS) 56817-002 1.6J 1.7 034 nglL 30
perfluorohexanoic acid (PFHXA) 56817-002 3.7 1.7 030 nglL 12 30
perfluorononanoic acid (PFNA) 56817-002 0.42J 1.7 039 nglL 30
perfluorooctane sulfonic acid (PFOS) 56817-002 3.2 1.7 034 nglL 12 30
perfluorooctanoic acid (PFOA) 56817-002 2.9 1.7 029 nglL 16 30
perfluorotetradecanoic acid (PFTEA) 56817-002 1.7U 1.7 043 nglL 30
perfluorotridecanoic acid (PFTRIA) 56817-002 1.7U 1.7 011 nglL 30
perfluoroundecanoic acid (PFUNA) 56817-002 1.7U 1.7 028 ng/L 30
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic ~ 56817-002 1.7 U 1.7 034 nglL 30
acid (11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 56817-002 1.7 U 1.7 034 nglL 30
(9CLPF30ONS)
4 8-dioxa-3h-perfluorononanoic acid (ADONA acid) 56817-002 1.7 U 1.7 016 nglL 30
(ADONA)
13C2-PFHxA SUR 56817-002 93 % 70 130
13C2-PFDA SUR 56817-002 93 % 70 130
D5-NEtFOSAA SUR 56817-002 76 % 70 130
13C3-HFPO-DA SUR 56817-002 99 % 70 130
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Associated Reporting Amt RPD

Method QC ID Parameter Sample Result  [imit DL Units Added %R  Limits RPD Limit

E537.1 LCS13843  2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 39 20 030 ng/L 40 98 70 130
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 37 20 039 ngL 40 92 70 130
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid 38 20 033 ngL 40 95 70 130
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 33 20 050 ngL 35 92 70 130
perfluorodecanoic acid (PFDA) 37 20 034 ngL 40 93 70 130
perfluorododecanoic acid (PFDOA) 36 20 043 ngL 40 89 70 130
perfluoroheptanoic acid (PFHPA) 39 20 033 ngL 40 97 70 130
perfluorohexane sulfonic acid (PFHXS) 36 20 040 ngL 38 94 70 130
perfluorohexanoic acid (PFHXA) 36 20 035 ng/L 40 90 70 130
perfluorononanoic acid (PFNA) 39 20 045 ng/L 40 9% 70 130
perfluorooctane sulfonic acid (PFOS) 31 20 040 ngL 38 80 70 130
perfluorooctanoic acid (PFOA) 39 20 033 ngL 40 98 70 130
perfluorotetradecanoic acid (PFTEA) 32 20 050 ng/L 40 81 70 130
perfluorotridecanoic acid (PFTRIA) 36 20 013 ngL 40 90 70 130
perfluoroundecanoic acid (PFUNA) 34 20 032 ngL 40 86 70 130
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic 28 20 039 ngL 37 75 70 130
acid (11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 31 20 040 ngL 37 83 70 130
(9CLPF30ONS)
4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 36 20 018 ngL 37 95 70 130
(ADONA)
13C2-PFHxA SUR 93 % 70 130
13C2-PFDA SUR 104 % 70 130
D5-NEtFOSAA SUR 78 % 70 130
13C3-HFPO-DA SUR 101 % 70 130
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Associated Reporting Amt RPD

Method QC ID Parameter Sample Result  [imit DL Units Added %R  Limits RPD Limit

E537.1 MS13843 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 56821-001 3.0 1.7 025 nglL 3.35 90 50 150
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 56821-001 2.8 1.7 033 nglL 3.35 85 50 150
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid  56821-001 2.8 1.7 027 nglL 335 83 50 150
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 56821-001 2.3 1.7 042 ngll 297 76 50 150
perfluorodecanoic acid (PFDA) 56821-001 2.4 1.7 029 nglL 3.35 72 50 150
perfluorododecanoic acid (PFDOA) 56821-001 2.3 1.7 036 nglL 3.35 69 50 150
perfluoroheptanoic acid (PFHPA) 56821-001 2.9 1.7 028 nglL 3.35 86 50 150
perfluorohexane sulfonic acid (PFHXS) 56821-001 25 1.7 033 nglL 318 78 50 150
perfluorohexanoic acid (PFHXA) 56821-001 2.6 1.7 029 nglL 3.35 79 50 150
perfluorononanoic acid (PFNA) 56821-001 2.7 1.7 038 nglL 3.35 81 50 150
perfluorooctane sulfonic acid (PFOS) 56821-001 2.3 1.7 034 ngll 322 70 50 150
perfluorooctanoic acid (PFOA) 56821-001 2.6 1.7 028 nglL 3.35 79 50 150
perfluorotetradecanoic acid (PFTEA) 56821-001 2.2 1.7 042 nglL 335 67 50 150
perfluorotridecanoic acid (PFTRIA) 56821-001 2.4 1.7 011 nglL 3.35 71 50 150
perfluoroundecanoic acid (PFUNA) 56821-001 2.3 1.7 027 ngll 335 67 50 150
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic ~ 56821-001 2.0 1.7 033 ngll 317 63 50 150
acid (11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 56821-001 2.1 1.7 034 nglL 313 67 50 150
(9CLPF30ONS)
4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 56821-001 2.6 1.7 015 nglL 317 83 50 150
(ADONA)
13C2-PFHxA SUR 56821-001 93 % 70 130
13C2-PFDA SUR 56821-001 96 % 70 130
D5-NEtFOSAA SUR 56821-001 80 % 70 130
13C3-HFPO-DA SUR 56821-001 91 % 70 130
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Sample Receipt Condition Report

56823

Absolute Resource Associates Job Number:
Samples Received from: 0O-UPS O-FedEx [O-USPS O-Lab Courier O-Client Drop-off ~ O-
Custody Seals - present & intact: [J-Yes [J-No O-N/A CoC signed: O-Yes 0O-No
Receipt Temp: @ Samples on ice? O-Yes O-No O-N/A Sampled < 24 hrs ago? O-Yes  [O-No
PFEAS-only real ice? [-Yes O-No [O-N/A Any signs of freezing? [0-Yes [O-No
Comments:
Preservation | Bottle Size/Type & Quantity ' Check pH for ALL applicable*

/ Analysis b > | samples and document: x
HCI 40mL(G) | 250mL(P) 1 1 500mL@) | | 1LG) ! i : o i
HNO; | 125mL(P) | 250mL®P) | | | 500mL®) | | | PHLZS (M
H.80; | 40mL(G) | 7. 60mL(P) | 125mL(P) | 250mL(P) | 500mbcty 4 - 1Y 0 35|
NaOH | 125mL@®) | = [ 250mL@®) | | f o ]
(NHy):SO; | 60mL(P) 125mL(P) | | 250mL(P) , : o 3
ZnAc-NaOH | 125mL(P) 250mLP) | | Py ; |
Trizma | 125mL(P) | 250mL(P) | 3| 7| ‘ , “pH ¥by analystVOC, PFAS, TOC.O&G
NHaAc ' 125mL(P) : 250mL (P) | | | [ | ' Residual Cl not present:

= | B ot v i ] ABNG625___Pest608
| NS0, 4OmLG) | | 120mL®) | | , , e
MeOH ' 20mL(G) 1| | 40mL(G) _:_ : : . __JI_ Bacteria ResCl by analys
None (solid) | 20z(G) : ]. 40z(G) ' ! 8oz(G) I Syringe | ] PC Dry applicable? Y N
None (water) | 40ml(G) | 7 L60mL®P) | Z4 125mL(P) | 3 | 250mL(P) ; || 500mL() r | BETEI [1L@) |
| I ] I ] .

fold | Cassette Bulk G TR R R Gl i A AR B B
Asbestos | Cassette ; Bulk A e R | l . | | =
Lead | Cassette | | Bulk | Wipe— : ‘\{__ e st |
| Login Review 25 | Yes | No | N/A | Comments e T LA O
Proper lab sample contamers/ enough vo!ume/ correct preqervamre;‘ 1| S ] il VS )
‘Analyses marked on COC match bottles received? 5 i >T i Rty i
VOC &TOC Water-no hCad\paCLD | X |
VOC Solid-MeOH covers solid, no leaks, Prep Expiration OK? _— [ _;_ 3 )
PFAS: Lab spt,mﬁc bottles? QC received, if required? | < ! e 4
Bactcna bottles provided by ARA? % | AT TEE ARG
Sample< within holding time? | >‘<¢ P | &% ¥z L%

iate tests communicated in writin ; | ></é Fjv\ TB} 17 S~ /&~ A3 Moz
I BOD, Coliform/E. mk or MPN), Enterococel, Color | | ( 613 m
Surfactants, " rbldm Odor, CrV1, Ferrous Iron; Dissolved Oxygen, Unpres 624 | 'Apb e & T
Date, time & 1D on samples match CoC? | <] AR Sl 1. A 1

Rushes communicated to anal\ st in wrmng;'

Subcomract note on login board?

Pesticides EPA 608  pH5-9?

Comphance qamples have no discrepancies/require no flags? J: _t (Or must be rejected) e __:
Log-in Supervisor notified immediately of following items: = JI | [ l;::gr;ﬂ:a; ;‘:;nﬁTnp::?r:c:la;‘z]f\ BT LR
Inspected and Received By: é{M Date/Time: 6 ’ 3 /Zi_ I BSO

Peer Review Checklist

O Client ID/Project Manager [0 On Ice, Temperature OK? O Sample IDs O Analyses in Correctly

O Project Name O PO# (if provided) O Matnx -references

O TAT/rushes communicated [ Sub samples sent? Shipping Charge? O Date/Time collected -wastewater methods

[0 Received Date/Time O Issues noted above communicated? O Short HTs communicated [0 Notes from CoC in LIMS

Reviewed By: ___Date:
Notes: (continue on back as needed) Initials Date What was sent?

Uploaded/PDF __ _ Report/Data/ EDD / Invoice
Uploaded/PDF __ _ Report/Data/ EDD / Invoice
Uploaded/PDF __~ _ Report/Data/ EDD / Invoice
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Laboratory Report

AbSOlUte ReSOurce Asiotlates

124 Heritage Avenue Portsmouth NH 03801

Alex Bishop PO Number: None
Kleinfelder Job ID: 56821
4 Technology Dr. Date Received: 5/3/21
Suite 110

Westborough, MA 01581

Project: Barnstable- Hyannisport
Attached please find results for the analysis of the samples received on the date referenced above.

Subcontracted analyses are provided under separate cover.

Unless otherwise noted in the attached report, the analyses performed met the requirements of Absolute
Resource Associates' Quality Assurance Plan. The Standard Operating Procedures are based upon
USEPA SW-846, USEPA Methods for Chemical Analysis of Water and Wastewater, Standard Methods
for the Examination of Water and Wastewater and other recognized methodologies. The results
contained in this report pertain only to the samples as indicated on the chain of custody.

Absolute Resource Associates maintains certification with the agencies listed below. The reported results
apply to the sample(s) in the condition as received at the time the laboratory took custody. This report
shall not be reproduced except in full, without written approval of the laboratory. The liability of ARA is
limited to the cost of the requested analyses, unless otherwise agreed upon in writing.

W e appreciate the opportunity to provide laboratory services. If you have any questions regarding the
enclosed report, please contact the laboratory and we will be glad to assist you.

Sincerely,
Absolute Resource Associates

Aaron DeWees Date of Approval: 5/13/2021
Chief Operating Officer Total number of pages: 19

Absolute Resource Associates Certifications

New Hampshire 1732 Massachusetts M-NH902
Maine NH902

124 Heritage Avenue | Portsmouth, NH 03801 | 603-436-2001 | absoluteresourceassociates.com
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Project ID: Barnstable- Hyannisport

Sample Association Table

Field ID Matrix Date-Time Sampled Lab# Analysis

Finished-HP Water 5/3/2021 11:00 56821-001
Alkalinity in water by SM2320B
Apparent Color by SM2120B
Bacteria by SM9223B Colilert in Drinking Water
Bromide in water by 300.0A
Calcium in water by 200.8
Chloride in water by 300.0A
Direct Analysis Prep for Drinking Water
Haloacetic acids in water by SM6251 (subcontract)
Iron in water by 200.8
Low level 1,4-dioxane in water by 8260 SIM
Magnesium in water by 200.8
Manganese in water by 200.8
Nitrate-N in water (NO3) by 300.0A
Nitrite-N in water (NO2) by 300.0A
ortho-Phosphate in water (PO4) by 300.0A
PFAS in Water by EPA 537.1
pH in water by SM4500H+B
Shipping & Handling to Subcontract Lab
Sodium in water by 200.8
Specific Conductance / Conductivity by SM2510B
Sulfate in water (SO4) by 300.0A
Total Dissolved Solids by SM2540C
Total Hardness (includes Ca & Mg) by SM2340B
Total Organic Carbon by 5310C
Total Phosphorus in water as P by 365.3
Turbidity by SM2130B
VOCs Trihalomethanes in water by 524.2
Zinc in water by 200.8

/
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Project ID: Barnstable- Hyannisport
Job ID: 56821

Sample#: 56821-001
Sample ID: Finished-HP
Matrix: Water
Sampled: 5/3/21

Parameter
chloroform

11:00

bromodichloromethane
dibromochloromethane
bromoform

Total Trihalomethanes (THMs)
Surrogate Recovery
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR

Sample#: 56821-001
Sample ID: Finished-HP
Matrix: Water
Sampled: 5/3/21

Parameter
1,4-dioxane

11:00

Result

<0.50
<0.50
<0.50
<0.50
<0.50

99
98

Result

<0.25

Reporting

Limit
0.50
0.50
0.50
0.50
0.50

Limits
70-130
70-130

Reporting

Limit
0.25

Instr Dil'n
Units Factor
ug/L 1
ug/L 1
ug/L 1
ug/L 1
ug/L 1
% 1
% 1
Instr Dil'n
Units  Factor
ug/L 1

30f19

Prep
Analyst Date

LMM
LMM
LMM
LMM
LMM

LMM
LMM

Prep
Analyst Date

LMM

Analysis
Batch Date  Time
2101172 5/3/21 23:03
2101172 5/3/21 23:03
2101172 5/3/21 23:03
2101172 5/3/21 23:03
2101172 5/3/21 23:03
2101172 5/3/21 23:03
2101172 5/3/21 23:03
Analysis
Batch Date  Time
2101197 5/5/21 6:55

/
S\
Absolute Resource
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Reference
E524.2
E524.2
E524.2
E524.2
E524.2

E524.2
E524.2

Reference
SW8260Dmod
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Project ID: Barnstable- Hyannisport
Job ID: 56821

Sample#: 56821-001
Sample ID: Finished-HP
Matrix: Water

Sampled: 5/3/21  11:00 Reporting Instr Dil'n Prep Analysis
Parameter Result  Limit  Units Factor Analyst Date  Batch Date  Time Reference
Calcium 10 0.50 mg/L 1 AGN 5/5/21 13845 5/5/21 18:47 E200.8
Iron < 0.050 0.050 mg/L 1 AGN 5/5/21 13845 5/5/21 18:47 E200.8
Magnesium 3.5 0.10 mg/L 1 AGN 5/5/21 13845 5/5/21 18:47 E200.8
Manganese <0.010 0.010 mg/L 1 AGN 5/5/21 13845 5/5/21 18:47 E200.8
Sodium 84 0.10 mg/L 1 AGN 5/5/21 13845 5/5/21 18:47 E200.8
Zinc 0.15 0.010 mg/L 1 AGN 5/5/21 13845 5/5/21 18:47 E200.8
Hardness (as CaCO3) 40 3 mg/L 1 AGN 5/5/21 13845 5/6/21 SM2340B

/
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Project ID: Barnstable- Hyannisport
Job ID: 56821
Sample#: 56821-001
Sample ID: Finished-HP
Matrix: Water
11:00

Sampled: 5/3/21 Reporting Instr Dil'n
Parameter Result ~ Limit  Units Factor
Alkalinity, Total (as CaCO3) 51 5 mg/L 1
Apparent Color <5.0 5.0 Cu 1
Bromide <01 0.1 mg/L 1
Chloride 110 25 mg/L 5
Nitrate-N 4.4M 0.1 mg/L 1

M = The recovery for the matrix spike was 56%.

samples were acceptable.
Nitrite-N <0.1M 0.1 mg/L 1

M = The recovery for the matrix spike was 88%.

samples were acceptable.
ortho-phosphate as P 0.3 0.1 mg/L 1
Sulfate 19M 0.5 mg/L 1

M = The recovery for the matrix spike was 81%.

samples were acceptable.
Total Dissolved Solids (TDS) 290 20 mg/L 1
Total Phosphorus as P 0.19 0.01 mg/L 1
Total Coliform Bacteria absent 1
E. coli Bacteria absent 1
Conductivity 530 5 umhos/cm 1
pH 6.8H pH 1

H = Sample was received beyond method holding time.
Turbidity <1.0 1.0 NTU 1

Sample#: 56821-001
Sample ID: Finished-HP
Matrix: Water

Sampled: 5/3/21 11:00 Reporting Instr Dil'n
Parameter Result ~ Limit  Units Factor
Total Organic Carbon (TOC) <1.0 1.0 mg/L 1

Analyst Date

SFM
SFM
DBV
DBV
DBV

Analysis
Batch Date  Time
2101240 5/7/21 11:00
2101178 5/4/21 11:15
2101192 5/4/21 11:27
2101210 5/5/21 15:19
2101192 5/4/21 11:27

Reference
SM2320B
SM2120B
E300.0A
E300.0A
E300.0A

The acceptance criteria is 90-110%. All other associated QC

DBV

2101192 5/4/21

11:27

E300.0A

The acceptance criteria is 90-110%. All other associated QC

DBV
DBV

2101192 5/4/21
2101192 5/4/21

11:27
11:27

E300.0A
E300.0A

The acceptance criteria is 90-110%. All other associated QC

50f 19

SFM
SFM
DBV
DBV
SFM
SFM

AGN

Analyst Date

DBV

2101237 5/6/21 16:00
2101221 5/6/21 14:40
2101185 5/3/21 16:25
2101185 5/3/21 16:25
2101173 5/4/21 10:15
2101180 5/3/21 17:13
2101184 5/4/21 15:12
Analysis

Batch Date  Time

2101189 5/4/21 16:23

SM2540C
E365.3
SM9223BColilert
SM9223BColilert
SM2510B
SM4500H+B

SM2130B

Reference
SM5310C

/
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Project ID: Barnstable- Hyannisport
Job ID: 56821
Sample#: 56821-001
Sample ID: Finished-HP
Matrix: Water
Sampled: 5/3/21  11:00
Method Reference: E537.1

Parameter

2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic acid

(GenX acid) (HFPODA)

n-ethyl perfluorooctanesulfonamido acetic acid
(NETFOSAA)

n-methylperfluorooctane sulfonamido acetic acid
(NMEFOSAA)

perfluorobutane sulfonic acid (PFBS)
perfluorodecanoic acid (PFDA)
perfluorododecanoic acid (PFDOA)
perfluoroheptanoic acid (PFHPA)
perfluorohexane sulfonic acid (PFHXS)
perfluorohexanoic acid (PFHXA)
perfluorononanoic acid (PFNA)
perfluorooctane sulfonic acid (PFOS)
perfluorooctanoic acid (PFOA)
perfluorotetradecanoic acid (PFTEA)
perfluorotridecanoic acid (PFTRIA)
perfluoroundecanoic acid (PFUNA)

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
(11CLPF30UDS)

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid
(9CLPF30NS)

4,8-dioxa-3h-perfluorononanoic acid (ADONA acid)
(ADONA)

Surrogate Recovery
13C2-PFHxA SUR

13C2-PFDA SUR
D5-NEtFOSAA SUR
13C3-HFPO-DA SUR

Result

1.7U

1.7U

1.7U

1.7U
1.7U
1.7U
0.37J
1.7U
0.51J
1.7U
0.45J
0.43J
1.7U
1.7U
1.7U
1.7U

1.7U

1.7U

89
93
76
92

Reporting
Limit

1.7
1.7

1.7

1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7

1.7

1.7
Limits
70-130
70-130
70-130
70-130

DL
0.25

0.33

0.27

0.42
0.29
0.36
0.28
0.33
0.29
0.38
0.33
0.28
0.41
0.11
0.27
0.33

0.33

0.15

Units Factor Analyst

ng/L

ng/L

ng/L

ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

ng/L

ng/L

%
%
%
%

U = This compound was analyzed for, but not detected above the associated method detection limit.

J = The analytical result was below the instrument calibration range, but above the method detection limit. The reported concentration is an estimate.
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Dil'n

1

=) A A A A A A A A A A A

ACA

ACA

ACA

ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA

ACA

ACA

ACA
ACA
ACA
ACA

Prep
Date

5/12/21
5/12/21
5/12/21

5/12/21
5/12/21
5/12/21
5/12/21
5/12/21
5/12/21
5/12/21
5/12/21
5/12/21
5/12/21
5/12/21
5/12/21
5/12/21

5/12/21

5/12/21

5/12/21
5/12/21
5/12/21
5/12/21

Analysis
Batch Date  Time
13843 5/5/21 18:41
13843 5/5/21 18:41
13843 5/5/21 18:41
13843 5/5/21 18:41
13843 5/5/21 18:41
13843 5/5/21 18:41
13843 5/5/21 18:41
13843 5/5/21 18:41
13843 5/5/21 18:41
13843 5/5/21 18:41
13843 5/5/21 18:41
13843 5/5/21 18:41
13843 5/5/21 18:41
13843 5/5/21 18:41
13843 5/5/21 18:41
13843 5/5/21 18:41
13843 5/5/21 18:41
13843 5/5/21 18:41
13843 5/5/21 18:41
13843 5/5/21 18:41
13843 5/5/21 18:41
13843 5/5/21 18:41
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Quality Control Report

N/
Y
Absolute Resource%/

associate sS4

124 Heritage Avenue Unit 16
Portsmouth, NH 03801
www.absoluteresourceassociates.com
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Absolute Resource

associates

Case Narrative
Lab # 56821

Sample Receiving and Chain of Custody Discrepancies

Samples were received in acceptable condition, between 0 and 6 degrees C, on ice, and in accordance with
sample handling, preservation and integrity guidelines.

Samples qualified with an "H" were received beyond method holding time and analyzed at customer's request.

Calibration
No exceptions noted.

Method Blank
No exceptions noted.

Surrogate Recoveries
No exceptions noted.

Laboratory Control Sample Results
No exceptions noted.

Matrix Spike/Matrix Spike Duplicate/Duplicate Results
Anions: The matrix spike for 56821-001 did not meet the acceptance criteria for Nitrate-N, Nitrite-N, and
Sulfate. The percent recovery was acceptable in the associated LCS/D. Matrix interference suspected.

Other
Reporting Limits: Dilutions performed during the analysis are noted on the result pages.

No other exceptions noted.

Data Qualifiers

U = This compound was analyzed for, but not detected above the associated method detection limit.

J = The analytical result was below the instrument calibration range, but above the method detection limit.
The reported concentration is an estimate.
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%R
BLK
CCB
ccv
CRM
CRMD
Dil'n
DL
DUP
LCS
LCSD
LOD
LoQ
MB
MLCS
MLCSD
MS
MSD
PB
Qc
RL
RPD

SUR

GLOSSARY

Percent Recovery

Blank (Method Blank, Preparation Blank)

Continuing Calibration Blank

Continuing Calibration Verification

Certified Reference Material (associated with solid Metals samples)
Certified Reference Material Duplicate (associated with solid Metals samples)
Dilution

Detection Limit

Duplicate

Laboratory Control Sample

Laboratory Control Sample Duplicate

Limit of Detection

Limit of Quantitation

Methanol Blank (associated with solid VOC samples)

Methanol Laboratory Control Sample (associated with solid VOC samples)
Methanol Laboratory Control Sample Duplicate (associated with solid VOC samples)
Matrix Spike

Matrix Spike Duplicate

Preparation Blank

Quality Control

Reporting Limit

Relative Percent Difference

Surrogate

S
Absolute Resource

associatesShe>
124 Heritage Avenue Unit 16
Portsmouth, NH 03801
www.absoluteresourceassociates.com
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- QC Report -

Method
E524.2

E524.2

E524.2

E524.2

QCID
BLK2101172

DUP2101172

LCS2101172

LCSD2101172

SW8260Dmod  BLK2101197

SW8260Dmod  LCS2101197

Parameter
chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR

chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR

chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR

chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR

1,4-dioxane

1,4-dioxane

SW8260Dmod  LCSD2101197 1,4-dioxane

Associated Sample

N N NN

56803-003
56803-003
56803-003
56803-003
56803-003
56803-003

N N NN

10 0f 19

Result

0.50
0.50
0.50
0.50
96
104

0.50
0.50
0.50
0.50
90
100

10
11
12
12
109
128

10
11
11
12
107
119

0.25

9.8

95

Units Amt Added
ug/L
ug/L
ug/L
ug/L
%
%
ug/L
ug/L
ug/L
ug/L
%
%
ug/L 10
ug/L 10
ug/L 10
ug/L 10
%
%
ug/L 10
ug/L 10
ug/L 10
ug/L 10
%
%
ug/L
ug/L 8
ug/L 8

%R

105
110
115
120

102
105
110
117

122

119

Limits

70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130

RPD RPD Limit

20
20
20
20

20
20
20
20

w o s

/
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Method QCID Parameter Associated Sample Result  Units Amt Added %R Limits RPD RPD Limit

E200.8 BLK13845 Calcium < 0.50 mg/L
Iron < 0.050 mglL
Magnesium < 0.10 mglL
Manganese < 0.010 mglL
Sodium < 0.10 mglL
Zinc < 0.010 mglL
E200.8 DUP13845 Calcium 56785-001 8.8 mglL 1 20
Iron 56785-001 < 0.050 mglL 20
Magnesium 56785-001 32 mglL 0 20
Manganese 56785-001 < 0.010 mglL 20
Sodium 56785-001 91 mg/lL 1 20
Zinc 56785-001 11 mglL 2 20
E200.8 LCS13845 Calcium 26 mglL 25 106 85 115
Iron 052 mglL 05 104 85 115
Magnesium 0.50 mg/L 0.5 101 85 115
Manganese 0.50 mg/L 0.5 100 85 115
Sodium 49 mg/lL 5 99 85 115
Zinc 050 mglL 05 99 85 115
E200.8 LCSD13845  Calcium 26 mglL 25 105 85 115 1 20
Iron 052 mglL 05 103 85 115 0 20
Magnesium 0.50 mg/L 0.5 101 85 115 0 20
Manganese 0.50 mg/L 0.5 100 85 115 0 20
Sodium 49 mglL 5 98 85 115 1 20
Zinc 050 mglL 05 100 85 115 1 20
E200.8 MS13845 Calcium 56785-001 11 mgll 25 96 70 130
Iron 56785-001 050 mglL 05 99 70 130
Magnesium 56785-001 3.6 mglL 0.5 79 70 130
Manganese 56785-001 0.50 mg/L 0.5 100 70 130
Sodium 56785-001 94 mg/lL 5 83 70 130
Zinc 56785-001 12 mgll 05 51 70 130
E200.8 MS13845 Calcium 56822-001 23 mglk 25 108 70 130
Iron 56822-001 048 mglL 05 95 70 130
Magnesium 56822-001 6.9 mglL 0.5 107 70 130
Manganese 56822-001 0.51 mglL 0.5 97 70 130
Sodium 56822-001 67 mglL 5 101 70 130
Zinc 56822-001 055 mglL 05 101 70 130
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Method QCID Parameter Associated Sample Result  Units Amt Added %R Limits RPD RPD Limit

E300.0A BLK2101192  Bromide < 0.1 mglL
Nitrate-N < 0.1 mglL
Nitrite-N < 0.1 mglL
ortho-phosphate as P < 0.1 mglL
Sulfate < 0.5 mglL
E300.0A DUP2101192  Bromide 56821-001 < 0.1 mglL 10
Nitrate-N 56821-001 44 mg/lL 1 10
Nitrite-N 56821-001 < 0.1 mglL 10
ortho-phosphate as P 56821-001 0.2 mg/lL 9 10
Sulfate 56821-001 19 mglL 0 10
E300.0A LCS2101192  Bromide 9.8 mglL 10 98 90 110
Nitrate-N 9.6 mg/lL 10 96 90 110
Nitrite-N 15 mglL 15 100 90 110
ortho-phosphate as P 10 mglL 10 104 90 110
Sulfate 100 mg/L 100 102 90 110
E300.0A LCSD2101192 Bromide 9.7 mglL 10 97 90 110 0 10
Nitrate-N 94 mg/lL 10 94 90 110 2 10
Nitrite-N 15 mglL 15 98 90 110 2 10
ortho-phosphate as P 10 mglL 10 103 90 110 1 10
Sulfate 99 mglk 100 99 90 110 2 10
E300.0A MS2101192  Bromide 56821-001 16 mgll 1.66 95 90 110
Nitrate-N 56821-001 53 mglL 166 5% * 90 110
Nitrite-N 56821-001 22 mgll 253 8 * 90 110
ortho-phosphate as P 56821-001 18 mglL 1.66 91 90 110
Sulfate 56821-001 33 mglL 16 81 * 90 110
E300.0A BLK2101210  Chloride < 0.5 mglL
E300.0A LCS2101210  Chloride 96 mgll 100 96 90 110
E300.0A LCSD2101210 Chloride 9% mgll 100 96 90 110 0 10
E365.3 LCS2101221  Total Phosphorus as P 0.21 mglL 0.2 103 75 125
E365.3 LCSD2101221 Total Phosphorus as P 020 mgll 0.2 98 75 125 5 20
E365.3 PB2101221  Total Phosphorus as P < 0.01 mglL
SM2120B DUP2101178  Apparent Color 56734-007 8 CU 0 20
SM2120B DUP2101178  Apparent Color 56735-007 10 CU 0 20
SM2120B LCS2101178  Apparent Color 5 CU 50 45 55
SM2120B PB2101178  Apparent Color < 5 Cu 5
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Method QCID Parameter Associated Sample Result  Units Amt Added %R Limits RPD RPD Limit

SM2320B DUP2101240  Alkalinity, Total (as CaCO3) 56872-003 22 mglL 29 * 10
SM2320B DUP2101240  Alkalinity, Total (as CaCO3) 56877-001 13 mglL 3 10
SM2320B LCS2101240  Alkalinity, Total (as CaCO3) 25 mglL 25 101 90 110

SM2320B LCSD2101240 Alkalinity, Total (as CaCO3) 25 mglL 25 100 90 110 1 10
SM2320B PB2101240  Alkalinity, Total (as CaCO3) < 5 mglL

SM2510B BLK2101173  Conductivity < 5 uS/cm

SM2510B DUP2101173  Conductivity 56823-001 420 uS/cm 1 20
SM2510B LCS2101173  Conductivity 1400 uS/cm 1409 100 90 110

SM2510B LCSD2101173 Conductivity 1400 uS/cm 1409 101 90 110 20
SM2540C DUP2101237 Total Dissolved Solids (TDS) 56823-001 220 mg/lL 2 5
SM2540C LCS2101237  Total Dissolved Solids (TDS) 90.0 mglL 992 91 75 125

SM2540C PB2101237  Total Dissolved Solids (TDS) < 20 mglL

SM4500H+B DUP2101180 pH 56796-002 5.4 pH

SM4500H+B DUP2101180 pH 56823-001 55 pH

SM5310C BLK2101189 Total Organic Carbon (TOC) < 1 mglL

SM5310C DUP2101189 Total Organic Carbon (TOC) 56821-001 < 1 mglL 20
SM5310C LCS2101189  Total Organic Carbon (TOC) 10 mglL 10 103 85 115

SM5310C LCSD2101189 Total Organic Carbon (TOC) 10 mglL 10 104 85 115 2 20
SM5310C MS2101189  Total Organic Carbon (TOC) 56823-001 11 mglL 10 108 75 125

/
s\l
Absolute Resource

associates-nnD

13 0f 19



Associated Reporting Amt RPD

Method QC ID Parameter Sample Result  [imit DL Units Added %R  Limits RPD Limit
E537.1 BLK13843  2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 20U 20 030 nglL
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 20U 20 039 nglL
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid 20U 20 033 nglL
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 20U 20 050 ng/L
perfluorodecanoic acid (PFDA) 20U 20 034 nglL
perfluorododecanoic acid (PFDOA) 20U 2.0 043 nglL
perfluoroheptanoic acid (PFHPA) 20U 20 033 nglL
perfluorohexane sulfonic acid (PFHXS) 20U 2.0 040 nglL
perfluorohexanoic acid (PFHXA) 20U 20 035 nglL
perfluorononanoic acid (PFNA) 20U 20 045 nglL
perfluorooctane sulfonic acid (PFOS) 20U 20 040 nglL
perfluorooctanoic acid (PFOA) 20U 20 033 nglL
perfluorotetradecanoic acid (PFTEA) 20U 20 050 ng/L
perfluorotridecanoic acid (PFTRIA) 20U 20 0.13 nglL
perfluoroundecanoic acid (PFUNA) 20U 20 032 nglL
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic 20U 20 039 nglL
acid (11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 20U 20 040 nglL
(9CLPF30ONS)
4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 20U 20 0.18 ng/L
(ADONA)
13C2-PFHxA SUR 93 % 70 130
13C2-PFDA SUR 99 % 70 130
D5-NEtFOSAA SUR 79 % 70 130
13C3-HFPO-DA SUR 101 % 70 130
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Associated Reporting Amt RPD

Method QC ID Parameter Sample Result  [imit DL Units Added %R  Limits RPD Limit

E537.1 DUP13843  2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 56817-002 1.7 U 1.7 026 ng/L 30
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 56817-002 1.7U 1.7 034 nglL 30
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid  56817-002 1.7 U 1.7 028 ng/L 30
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 56817-002 1.9 1.7 043 nglL 11 30
perfluorodecanoic acid (PFDA) 56817-002 1.7U 1.7 029 nglL 30
perfluorododecanoic acid (PFDOA) 56817-002 1.7U 1.7 037 nglL 30
perfluoroheptanoic acid (PFHPA) 56817-002 2.9 1.7 029 nglL 13 30
perfluorohexane sulfonic acid (PFHXS) 56817-002 1.6J 1.7 034 nglL 30
perfluorohexanoic acid (PFHXA) 56817-002 3.7 1.7 030 nglL 12 30
perfluorononanoic acid (PFNA) 56817-002 0.42J 1.7 039 nglL 30
perfluorooctane sulfonic acid (PFOS) 56817-002 3.2 1.7 034 nglL 12 30
perfluorooctanoic acid (PFOA) 56817-002 2.9 1.7 029 nglL 16 30
perfluorotetradecanoic acid (PFTEA) 56817-002 1.7U 1.7 043 nglL 30
perfluorotridecanoic acid (PFTRIA) 56817-002 1.7U 1.7 011 nglL 30
perfluoroundecanoic acid (PFUNA) 56817-002 1.7U 1.7 028 ng/L 30
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic ~ 56817-002 1.7 U 1.7 034 nglL 30
acid (11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 56817-002 1.7 U 1.7 034 nglL 30
(9CLPF30ONS)
4 8-dioxa-3h-perfluorononanoic acid (ADONA acid) 56817-002 1.7 U 1.7 016 nglL 30
(ADONA)
13C2-PFHxA SUR 56817-002 93 % 70 130
13C2-PFDA SUR 56817-002 93 % 70 130
D5-NEtFOSAA SUR 56817-002 76 % 70 130
13C3-HFPO-DA SUR 56817-002 99 % 70 130
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Associated Reporting Amt RPD

Method QC ID Parameter Sample Result  [imit DL Units Added %R  Limits RPD Limit

E537.1 LCS13843  2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 39 20 030 ng/L 40 98 70 130
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 37 20 039 ngL 40 92 70 130
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid 38 20 033 ngL 40 95 70 130
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 33 20 050 ngL 35 92 70 130
perfluorodecanoic acid (PFDA) 37 20 034 ngL 40 93 70 130
perfluorododecanoic acid (PFDOA) 36 20 043 ngL 40 89 70 130
perfluoroheptanoic acid (PFHPA) 39 20 033 ngL 40 97 70 130
perfluorohexane sulfonic acid (PFHXS) 36 20 040 ngL 38 94 70 130
perfluorohexanoic acid (PFHXA) 36 20 035 ng/L 40 90 70 130
perfluorononanoic acid (PFNA) 39 20 045 ng/L 40 9% 70 130
perfluorooctane sulfonic acid (PFOS) 31 20 040 ngL 38 80 70 130
perfluorooctanoic acid (PFOA) 39 20 033 ngL 40 98 70 130
perfluorotetradecanoic acid (PFTEA) 32 20 050 ng/L 40 81 70 130
perfluorotridecanoic acid (PFTRIA) 36 20 013 ngL 40 90 70 130
perfluoroundecanoic acid (PFUNA) 34 20 032 ngL 40 86 70 130
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic 28 20 039 ngL 37 75 70 130
acid (11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 31 20 040 ngL 37 83 70 130
(9CLPF30ONS)
4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 36 20 018 ngL 37 95 70 130
(ADONA)
13C2-PFHxA SUR 93 % 70 130
13C2-PFDA SUR 104 % 70 130
D5-NEtFOSAA SUR 78 % 70 130
13C3-HFPO-DA SUR 101 % 70 130
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Associated Reporting Amt RPD

Method QC ID Parameter Sample Result  [imit DL Units Added %R  Limits RPD Limit

E537.1 MS13843 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 56821-001 3.0 1.7 025 nglL 3.35 90 50 150
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 56821-001 2.8 1.7 033 nglL 3.35 85 50 150
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid  56821-001 2.8 1.7 027 nglL 335 83 50 150
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 56821-001 2.3 1.7 042 ngll 297 76 50 150
perfluorodecanoic acid (PFDA) 56821-001 2.4 1.7 029 nglL 3.35 72 50 150
perfluorododecanoic acid (PFDOA) 56821-001 2.3 1.7 036 nglL 3.35 69 50 150
perfluoroheptanoic acid (PFHPA) 56821-001 2.9 1.7 028 nglL 3.35 86 50 150
perfluorohexane sulfonic acid (PFHXS) 56821-001 25 1.7 033 nglL 318 78 50 150
perfluorohexanoic acid (PFHXA) 56821-001 2.6 1.7 029 nglL 3.35 79 50 150
perfluorononanoic acid (PFNA) 56821-001 2.7 1.7 038 nglL 3.35 81 50 150
perfluorooctane sulfonic acid (PFOS) 56821-001 2.3 1.7 034 ngll 322 70 50 150
perfluorooctanoic acid (PFOA) 56821-001 2.6 1.7 028 nglL 3.35 79 50 150
perfluorotetradecanoic acid (PFTEA) 56821-001 2.2 1.7 042 nglL 335 67 50 150
perfluorotridecanoic acid (PFTRIA) 56821-001 2.4 1.7 011 nglL 3.35 71 50 150
perfluoroundecanoic acid (PFUNA) 56821-001 2.3 1.7 027 ngll 335 67 50 150
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic ~ 56821-001 2.0 1.7 033 ngll 317 63 50 150
acid (11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 56821-001 2.1 1.7 034 nglL 313 67 50 150
(9CLPF30ONS)
4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 56821-001 2.6 1.7 015 nglL 317 83 50 150
(ADONA)
13C2-PFHxA SUR 56821-001 93 % 70 130
13C2-PFDA SUR 56821-001 96 % 70 130
D5-NEtFOSAA SUR 56821-001 80 % 70 130
13C3-HFPO-DA SUR 56821-001 91 % 70 130
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Sample Receipt Condition Report

56821

Absolute Resource Associates Job Number:

Samples Received from: O-UPS [O-FedEx [-USPS BTab Courier O-Client Drop-off ~ O-

Custody Seals - presept & intact: [-Yes [-No BEN/A CoC signed: B-Yes [I-No
Receipt Temp: é o Samples on ice? PrYes O-No O-N/A Sampled < 24 hrs ago? N-Yes O-No

PFAS-only real ice? BYes O-No [O-N/A

Any signs of freezing? [J-Yes

B-No

Comments:
Preservation Bottle Size/Type & Quantity Check pH for ALL applicable*

/ Analysis _samples and document: |
| HCI 40mLG) [ % 250mL®) | | 500mL(P) | 1LG) i (B s : =
[HNO, [ 125mL(P) [250mLP) | ([ 500mL®) | | | B =
[HSO, | 40mL(G) 2. 60mL(®) | [ 125mL(P) | [ |250mL®) | | 500mL@) | |O# TP %@A__/\_ ]

NaOH [ 125mL(®) | [ 250mL(P) | = == L T 5 A
| (NH):SOs | 60mL(®) | | 125mL(P) | 250mL(P) ,’ j [ e | oRlE e
ZnAc-NaOH | 125mL(P) 250mL(P) i e S P

Trizma | 125mL(P) | 250mL (P) ' i i ' *pH by analystVOC, PEAS, TOC.O&G
NHaAc ' 125mL(P) : | 250mL (P) | B2 - Residual Cl not present:

Na$;0s 40mL(G) | | 120mL(P) f il | aBMezs 38“603——
[ MeOH | 20mL(G) I ‘ 40mL(G) I B | J —i Bacteria ResCl ¥ by analyst

None (solid) . 20z(G) ; | 402(G) '_ . 80z(G) i Syringe : i AR | PC Dry applicable? Y N

None (u&m) 40ml (G) | %,| 60mL(P) %, 125mL(P) | 3 | 250mLe) | | 500mL([’_)1: \ G | T
Ay ! i |

Mo e | | Plate | Tape Lift | I - 2al

Asbestos | Cassette | Bulk ; "‘---—_.._____________T | d )
Lead | Cassette __lzil.l.lk_-——-———I T Wipe | — : 5 = 5

B [ It — |
—

Login Review ; | Yes | No | N/A l Comments Y e i |
Proper lab sample cogtainers/ enough volum_e/ correct__grcservative? >-ri | g
| Analyses marked on COC match bottles recetved? >< r 1 4 |
VOC &TOC Water-no headspace? >(|[ I

| VOC Solid-McOH covers solid, no leaks, Prep Expiration OK? | =L sl s B A il e
PFAS: Lab specific bottles? QC received, if required? \(! —— TB Sb— 5(3hJ

b & T VP | e e

| Bacteria bottles provided by ARA?
| Samples within holding time?

enrdryte_tests

Didity/Odor, CrV1, Ferrous Iron,

sts communicated in wrifi
BOD, Coliform/E. wik

r MPN), I-lntcrocm:

issolved Oxygen, Unpres 624

DV sAYy AS R A

O Project Name

D:m: time &: D on samples match CoC? | >-(__ i 3l L T —“

Rushcs commumcated to analyst in wrmng> ! p : x :

Subcomract note on logmml;oarda )( . AFFA,A GS/—‘( 'l :

Pesnmde% EPA 608 pH5-9? ¥ il : B ! ost Yo N |

Comphance savae no d.lscrcpancies / n:quuc no ﬂags" s : \ (Or must be rejected) _ |

Log-in Supervisor notified immediately of following items: j : ]I A‘j [l))(:gr:s:a;a z‘:zni(;iajhiic;;?;ﬂm QETILIE s

Inspected and Received By: é}\l\ Date/Time: 6%% Lb‘)ﬁr
Peer Review Checklist
O Client ID/Project Manager [0 On Ice, Temperature OK? O Sample IDs O Analyses in Correctly
O PO# (if provided) O Matrix -references
O TAT/rushes communicated [0 Sub samples sent? Shipping Charge? O Date/Time collected -wastewater methods
O Received Date/Time O Issues noted above communicated? O Short HTs communicated [0 Notes from CoC in LIMS
Reviewed By: Date:
Notes: (continue on back as needed) Initials Date What was sent?

Uploaded/PDF __ _ Report/Data/EDD / Invoice
Uploaded/PDF __ _ Report/Data/EDD / Invoice
Uploaded/PDF __ _ Report/Data/EDD / Invoice
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GRANITE STATE

ANALYTICAL SERVICES, LLC.
@ 22 Manchester Road, Unit 2, Derry, NH 03038
- Phone (800) 699-9920 | (603) 432-3044 website www.granitestateanalytical.com

Laboratory Report

Absolute Resource Associates Date Printed: 05/20/2021

124 Heritage Avenue, Suite 10 Work Order #: 2105-00872
Portsmouth, NH 03801 Client Job #:

Date Received: 05/06/2021

Sample collected in: Massachusetts

Attached please find results for the analysis of the samples received on the date referenced above.

Unless otherwise noted in the attached report, the analyses performed met the requirements of the analyzing laboratory's Quality
Assurance Plan, Standard Operating Procedures and State Accreditation. This certificate shall not be reproduced, except in full,
without the written approval of the analyzing laboratory. The results presented in this report relate to the samples listed on the
following pages in the condition in which they were received. Accreditation for each analyte is identified by the * symbol following
the analyte name. Location of our analyzing laboratory is identified by the code in the Analyst Column.

A & L Laboratory: Granite State Analytical Services LLC:
Identified by ME in Analyst Column Identified by NH in Analyst Column
155 Center Street, Auburn, Maine 04210 22 Manchester Road, Derry, NH 03038
www.allaboratory.com www.granitestateanalytical.com

ANALYSIS RELATED NOTES:

e RL:"Reporting limit" means the lowest level of an analyte that can be accurately recovered from the matrix of interest.
e A&L Laboratory / Granite State Analytical Services LLC. accreditation lists can be found on our websites listed above.

e Subcontracted samples will be identified by the Accreditation number of the subcontract laboratory in the analyst field for
each analyte and the appropriate laboratory will be listed here. None

e Data Qualifiers (DQ) Flags provide additional information in regards to the receipt, analysis or quality control of a sample.
These are indicated under the DQ Flags Column on your report and listed here if necessary: Data Qualifier (DQ) Flags: None

SAMPLE STATE SPECIFIC NOTES:

Additional Narrative or Comments: None

We appreciate the opportunity to provide you with laboratory services. If you have any questions regarding the enclosed report,
please contact the laboratory and we will be happy to assist you.

Ltta. by >

7
Donald A. D’Anjou, Ph. D.
Laboratory Director

A & L Laboratory: Accreditations: Maine ME00021, New Hampshire 2501, Maine Radon Registration ID # SPC20

Granite State Analytical Services, LLC: Accreditations: New Hampshire 1015; Maine NHO0003;
Massachusetts M-NH0003; Rhode Island 101513; Vermont VT-101507

Page 1 of 2



GRANITE STATE

ANALYTICAL SERVICES, LLC.

@ 22 Manchester Road, Unit 2, Derry, NH 03038
Phone (800) 699-9920 | (603) 432-3044 website www.granitestateanalytical.com

CERTIFICATE OF ANALYSIS FOR DRINKING WATER

DATE PRINTED: 05/20/2021 Legend
CLIENT NAME: Absolute Resource Associates Passes v
Fails EPA Pri

CLIENT ADDRESS: 124 Heritage Avenue, Suite 10 afls ”mag %’

Portsmouth, NH 03801 Fails EPA Secondary

! Fails State Guideline X
SAMPLE ID #: 2105-00872-001 Attention A
SAMPLED BY: Absolute Resource Associates DATE AND TIME COLLECTED: 05/03/2021  11:00AM
DATE AND TIME RECEIVED: 05/06/2021 11:20AM

SAMPLE ADDRESS: 56821 ANALYSIS PACKAGE: HAA GSA

Finished-HP RECEIPT TEMPERATURE: ON ICE 4.3° CELSIUS

MA
MORE LOC INFO: CLIENT JOB #:
Test Description Result TestUnits Pass DQ RL Limit Method  Analyst Date - Time

/Fail Flag Analyzed
Date Extracted No Limit EPA 552.2 GQ-NH 05/13/2021 09:00AM
Dibromoacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 05/14/2021 10:44AM
Dichloroacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 05/14/2021 10:44AM
Monobromoacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 05/14/2021 10:44AM
Monochloroacetic Acid* <2 ug/L 2 No Limit EPA 552.2 KV-NH 05/14/2021 10:44AM
Total Haloacetic Acids* <1 ug/L v 1 60 ug/L EPA 552.2 KV-NH 05/14/2021 10:44AM
Trichloroacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 05/14/2021 10:44AM
2,3-Dibromopropionic Acid 112 % \/ 70-130%  EPA 552.2 - SS KV-NH 05/14/2021 10:44AM
Loeeta. g, >

Page 2 of 2

7
Donald A. D’Anjou, Ph. D.
Laboratory Director



Laboratory Report

AbSOlUte ReSOurce Asiotlates

124 Heritage Avenue Portsmouth NH 03801

Alex Bishop PO Number: None
Kleinfelder Job ID: 56822
4 Technology Dr. Date Received: 5/3/21
Suite 110

Westborough, MA 01581

Project: Barnstable- Hyannisport
Attached please find results for the analysis of the samples received on the date referenced above.

Subcontracted analyses are provided under separate cover.

Unless otherwise noted in the attached report, the analyses performed met the requirements of Absolute
Resource Associates' Quality Assurance Plan. The Standard Operating Procedures are based upon
USEPA SW-846, USEPA Methods for Chemical Analysis of Water and Wastewater, Standard Methods
for the Examination of Water and Wastewater and other recognized methodologies. The results
contained in this report pertain only to the samples as indicated on the chain of custody.

Absolute Resource Associates maintains certification with the agencies listed below. The reported results
apply to the sample(s) in the condition as received at the time the laboratory took custody. This report
shall not be reproduced except in full, without written approval of the laboratory. The liability of ARA is
limited to the cost of the requested analyses, unless otherwise agreed upon in writing.

W e appreciate the opportunity to provide laboratory services. If you have any questions regarding the
enclosed report, please contact the laboratory and we will be glad to assist you.

Sincerely,
Absolute Resource Associates

Aaron DeWees Date of Approval: 5/13/2021
Chief Operating Officer Total number of pages: 13

Absolute Resource Associates Certifications

New Hampshire 1732 Massachusetts M-NH902
Maine NH902

124 Heritage Avenue | Portsmouth, NH 03801 | 603-436-2001 | absoluteresourceassociates.com
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Project ID: Barnstable- Hyannisport

Sample Association Table

Field ID Matrix Date-Time Sampled Lab# Analysis

Simulated-HP Water 5/3/2021 10:30 56822-001
Alkalinity in water by SM2320B
Apparent Color by SM2120B
Bacteria by SM9223B Colilert in Drinking Water
Bromide in water by 300.0A
Calcium in water by 200.8
Chloride in water by 300.0A
Direct Analysis Prep for Drinking Water
Haloacetic acids in water by SM6251 (subcontract)
Iron in water by 200.8
Magnesium in water by 200.8
Manganese in water by 200.8
Nitrate-N in water (NO3) by 300.0A
Nitrite-N in water (NO2) by 300.0A
ortho-Phosphate in water (PO4) by 300.0A
pH in water by SM4500H+B
Shipping & Handling to Subcontract Lab
Sodium in water by 200.8
Specific Conductance / Conductivity by SM2510B
Sulfate in water (SO4) by 300.0A
Total Dissolved Solids by SM2540C
Total Hardness (includes Ca & Mg) by SM2340B
Total Organic Carbon by 5310C
Total Phosphorus in water as P by 365.3
Turbidity by SM2130B
VOCs Trihalomethanes in water by 524.2
Zinc in water by 200.8

Trip Blank Water 5/3/2021 0:00 56822-002
VOA Trip Blank
VOCs Trihalomethanes in water by 524.2

/
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Project ID: Barnstable- Hyannisport

Job ID: 56822
Sample#: 56822-001
Sample ID: Simulated-HP
Matrix: Water
Sampled: 5/3/21  10:30 Reporting Instr Dil'n Prep Analysis
Parameter Result  Limit  Units Factor Analyst Date  Batch Date Time Reference
chloroform <0.50 0.50 ug/L 1 LMM 2101255 5/10/21 18:36 E524.2
bromodichloromethane <0.50 0.50 ug/L 1 LMM 2101255 5/10/21 18:36 E524.2
dibromochloromethane <0.50 0.50 ug/L 1 LMM 2101255 5/10/21 18:36 E524.2
bromoform <0.50 0.50 ug/L 1 LMM 2101255 5/10/21 18:36 E524.2
Total Trihalomethanes (THMs) <0.50 0.50 ug/L 1 LMM 2101255 5/10/21 18:36 E524.2
Surrogate Recovery Limits
4-bromofluorobenzene SUR 89 70-130 % 1 LMM 2101255 5/10/21 18:36 E524.2
1,4-dichlorobenzene-D4 SUR 93 70-130 % 1 LMM 2101255 5/10/21 18:36 E524.2
Sample#: 56822-002
Sample ID: Trip Blank
Matrix: Water
Sampled: 5/3/21  0:00 Reporting Instr Dil'n Prep Analysis
Parameter Result ~ Limit  Units Factor Analyst Date  Batch Date  Time Reference
chloroform <0.50 0.50 ug/L 1 LMM 2101255 5/10/21 17:31 E524.2
bromodichloromethane <0.50 0.50 ug/L 1 LMM 2101255 5/10/21 17:31 E524.2
dibromochloromethane <0.50 0.50 ug/L 1 LMM 2101255 5/10/21 17:31 E524.2
bromoform <0.50 0.50 ug/L 1 LMM 2101255 5/10/21 17:31 E524.2
Total Trihalomethanes (THMs) <0.50 0.50 ug/L 1 LMM 2101255 5/10/21 17:31 E524.2
Surrogate Recovery Limits
4-bromofluorobenzene SUR 90 70-130 % 1 LMM 2101255 5/10/21 17:31 E524.2
1,4-dichlorobenzene-D4 SUR 96 70-130 % 1 LMM 2101255 5/10/21 17:31 E524.2
Sample#: 56822-001
Sample ID: Simulated-HP
Matrix: Water
Sampled: 5/3/21  10:30 Reporting Instr Dil'n Prep Analysis
Parameter Result ~ Limit  Units Factor Analyst Date  Batch Date  Time Reference
Calcium 20 0.50 mg/L 1 AGN 5/5/21 13845 5/5/21 18:54 E200.8
Iron < 0.050 0.050 mg/L 1 AGN 5/5/21 13845 5/5/21 18:54 E200.8
Magnesium 6.4 0.10 mg/L 1 AGN 5/5/21 13845 5/5/21 18:54 E200.8
Manganese 0.022 0.010 mg/L 1 AGN 5/5/21 13845 5/5/21 18:54 E200.8
Sodium 62 0.10 mg/L 1 AGN 5/5/21 13845 5/5/21 18:54 E200.8
Zinc 0.045 0.010 mg/L 1 AGN 5/5/21 13845 5/5/21 18:54 E200.8
Hardness (as CaCO3) 77 3 mg/L 1 AGN 5/5/21 13845 5/6/21 SM2340B
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Project ID: Barnstable- Hyannisport

Job ID: 56822
Sample#: 56822-001
Sample ID: Simulated-HP
Matrix: Water

Sampled: 5/3/21  10:30 Reporting Instr Dil'n
Parameter Result ~ Limit  Units Factor
Alkalinity, Total (as CaCO3) 80 5 mg/L 1
Apparent Color <5.0 5.0 Cu 1
Bromide <01 0.1 mg/L 1
Chloride 83 25 mg/L 5
Nitrate-N 3.5 0.1 mg/L 1
Nitrite-N <0.1 0.1 mg/L 1
ortho-phosphate as P 0.4 0.1 mg/L 1
Sulfate 18 0.5 mg/L 1
Total Dissolved Solids (TDS) 260 20 mg/L 1
Total Phosphorus as P 0.62 0.02 mg/L 2
Total Coliform Bacteria absent 1
E. coli Bacteria absent 1
Conductivity 500 5 umhos/cm 1
pH 7.7H pH 1

H = Sample was received beyond method holding time.

Turbidity <1.0 1.0 NTU 1

Sample#: 56822-001

Sample ID: Simulated-HP
Matrix: Water

Sampled: 5/3/21  10:30 Reporting Instr Dil'n
Parameter Result ~ Limit  Units Factor
Total Organic Carbon (TOC) <1.0 1.0 mg/L 1

40f13

Prep
Analyst Date

SFM
SFM
DBV
DBV
DBV
DBV
DBV
DBV
SFM
SFM
DBV
DBV
SFM
SFM

AGN

Prep
Analyst Date

DBV

Analysis

Batch Date  Time
2101240 5/7/21 11:00
2101178 5/4/21 11:16
2101192 5/4/21 12:17
2101210 5/5/21 15:36
2101192 5/4/21 12:17
2101192 5/4/21 12:17
2101192 5/4/21 12:17
2101192 5/4/21 12:17
2101237 5/6/21 16:00
2101221 5/6/21 14:40
2101185 5/3/21 16:25
2101185 5/3/21 16:25
2101173 5/4/21 10:15
2101180 5/3/21 17:17
2101184 5/4/21 15:13

Analysis

Batch Date  Time

2101189 5/4/21 16:59

Reference
SM2320B
SM2120B
E300.0A
E300.0A
E300.0A
E300.0A
E300.0A
E300.0A
SM2540C
E365.3
SM9223BColilert
SM9223BColilert
SM2510B
SM4500H+B

SM2130B

Reference
SM5310C

/
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Quality Control Report
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Y
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associate sS4

124 Heritage Avenue Unit 16
Portsmouth, NH 03801
www.absoluteresourceassociates.com
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Absolute Resource

associates

Case Narrative
Lab # 56822

Sample Receiving and Chain of Custody Discrepancies

Samples were received in acceptable condition, between 0 and 6 degrees C, on ice, and in accordance with
sample handling, preservation and integrity guidelines.

Samples qualified with an "H" were received beyond method holding time and analyzed at customer's request.

Calibration
No exceptions noted.

Method Blank
No exceptions noted.

Surrogate Recoveries
No exceptions noted.

Laboratory Control Sample Results
No exceptions noted.

Matrix Spike/Matrix Spike Duplicate/Duplicate Results
Not requested for this project.

Other
Reporting Limits: Dilutions performed during the analysis are noted on the result pages.

No other exceptions noted.

6 0of 13



%R
BLK
CCB
ccv
CRM
CRMD
Dil'n
DL
DUP
LCS
LCSD
LOD
LoQ
MB
MLCS
MLCSD
MS
MSD
PB
Qc
RL
RPD

SUR

GLOSSARY

Percent Recovery

Blank (Method Blank, Preparation Blank)

Continuing Calibration Blank

Continuing Calibration Verification

Certified Reference Material (associated with solid Metals samples)
Certified Reference Material Duplicate (associated with solid Metals samples)
Dilution

Detection Limit

Duplicate

Laboratory Control Sample

Laboratory Control Sample Duplicate

Limit of Detection

Limit of Quantitation

Methanol Blank (associated with solid VOC samples)

Methanol Laboratory Control Sample (associated with solid VOC samples)
Methanol Laboratory Control Sample Duplicate (associated with solid VOC samples)
Matrix Spike

Matrix Spike Duplicate

Preparation Blank

Quality Control

Reporting Limit

Relative Percent Difference

Surrogate

S
Absolute Resource

associatesShe>
124 Heritage Avenue Unit 16
Portsmouth, NH 03801
www.absoluteresourceassociates.com
70f13




- QC Report -

Method
E524.2

E524.2

E524.2

E524.2

QCID
BLK2101255

DUP2101255

LCS2101255

LCSD2101255

Parameter
chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR

chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR

chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR

chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR

Associated Sample

N N NN

56850-002
56850-002
56850-002
56850-002
56850-002
56850-002

N N NN

8 of 13

Result

0.50
0.50
0.50
0.50
88
97

0.50
0.50
0.50
0.50
90
98

9.0
9.4
11
12
99
121

9.6
9.9
11
12
96
123

Units Amt Added
ug/L
ug/L
ug/L
ug/L
%
%
ug/L
ug/L
ug/L
ug/L
%
%
ug/L 10
ug/L 10
ug/L 10
ug/L 10
%
%
ug/L 10
ug/L 10
ug/L 10
ug/L 10

%
%

%R

90
94
105
117

96
99
110
124

Limits

70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130

RPD RPD Limit

20
20
20
20

20
20
20
20

o o1 oo N

/
N\
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Method QCID Parameter Associated Sample Result  Units Amt Added %R Limits RPD RPD Limit

E200.8 BLK13845 Calcium < 0.50 mg/L
Iron < 0.050 mglL
Magnesium < 0.10 mglL
Manganese < 0.010 mglL
Sodium < 0.10 mglL
Zinc < 0.010 mglL
E200.8 DUP13845 Calcium 56785-001 8.8 mglL 1 20
Iron 56785-001 < 0.050 mglL 20
Magnesium 56785-001 32 mglL 0 20
Manganese 56785-001 < 0.010 mglL 20
Sodium 56785-001 91 mg/lL 1 20
Zinc 56785-001 11 mglL 2 20
E200.8 LCS13845 Calcium 26 mglL 25 106 85 115
Iron 052 mglL 05 104 85 115
Magnesium 0.50 mg/L 0.5 101 85 115
Manganese 0.50 mg/L 0.5 100 85 115
Sodium 49 mg/lL 5 99 85 115
Zinc 050 mglL 05 99 85 115
E200.8 LCSD13845  Calcium 26 mglL 25 105 85 115 1 20
Iron 052 mglL 05 103 85 115 0 20
Magnesium 0.50 mg/L 0.5 101 85 115 0 20
Manganese 0.50 mg/L 0.5 100 85 115 0 20
Sodium 49 mglL 5 98 85 115 1 20
Zinc 050 mglL 05 100 85 115 1 20
E200.8 MS13845 Calcium 56785-001 11 mgll 25 96 70 130
Iron 56785-001 050 mglL 05 99 70 130
Magnesium 56785-001 3.6 mglL 0.5 79 70 130
Manganese 56785-001 0.50 mg/L 0.5 100 70 130
Sodium 56785-001 94 mg/lL 5 83 70 130
Zinc 56785-001 12 mgll 05 51 70 130
E200.8 MS13845 Calcium 56822-001 23 mglk 25 108 70 130
Iron 56822-001 048 mglL 05 95 70 130
Magnesium 56822-001 6.9 mglL 0.5 107 70 130
Manganese 56822-001 0.51 mglL 0.5 97 70 130
Sodium 56822-001 67 mglL 5 101 70 130
Zinc 56822-001 055 mglL 05 101 70 130

/
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Method QCID Parameter Associated Sample Result  Units Amt Added %R Limits RPD RPD Limit

E300.0A BLK2101192  Bromide < 0.1 mglL
Nitrate-N < 0.1 mglL
Nitrite-N < 0.1 mglL
ortho-phosphate as P < 0.1 mglL
Sulfate < 0.5 mglL
E300.0A DUP2101192  Bromide 56821-001 < 0.1 mglL 10
Nitrate-N 56821-001 44 mg/lL 1 10
Nitrite-N 56821-001 < 0.1 mglL 10
ortho-phosphate as P 56821-001 0.2 mg/lL 9 10
Sulfate 56821-001 19 mglL 0 10
E300.0A LCS2101192  Bromide 9.8 mglL 10 98 90 110
Nitrate-N 9.6 mg/lL 10 96 90 110
Nitrite-N 15 mglL 15 100 90 110
ortho-phosphate as P 10 mglL 10 104 90 110
Sulfate 100 mg/L 100 102 90 110
E300.0A LCSD2101192 Bromide 9.7 mglL 10 97 90 110 0 10
Nitrate-N 94 mg/lL 10 94 90 110 2 10
Nitrite-N 15 mglL 15 98 90 110 2 10
ortho-phosphate as P 10 mglL 10 103 90 110 1 10
Sulfate 99 mglk 100 99 90 110 2 10
E300.0A MS2101192  Bromide 56821-001 16 mgll 1.66 95 90 110
Nitrate-N 56821-001 53 mglL 166 5% * 90 110
Nitrite-N 56821-001 22 mgll 253 8 * 90 110
ortho-phosphate as P 56821-001 18 mglL 1.66 91 90 110
Sulfate 56821-001 33 mglL 16 81 * 90 110
E300.0A BLK2101210  Chloride < 0.5 mglL
E300.0A LCS2101210  Chloride 96 mgll 100 96 90 110
E300.0A LCSD2101210 Chloride 9% mgll 100 96 90 110 0 10
E365.3 LCS2101221  Total Phosphorus as P 0.21 mglL 0.2 103 75 125
E365.3 LCSD2101221 Total Phosphorus as P 020 mgll 0.2 98 75 125 5 20
E365.3 PB2101221  Total Phosphorus as P < 0.01 mglL
SM2120B DUP2101178  Apparent Color 56734-007 8 CU 0 20
SM2120B DUP2101178  Apparent Color 56735-007 10 CU 0 20
SM2120B LCS2101178  Apparent Color 5 CU 50 45 55
SM2120B PB2101178  Apparent Color < 5 Cu 5
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Method QCID Parameter Associated Sample Result  Units Amt Added %R Limits RPD RPD Limit

SM2320B DUP2101240  Alkalinity, Total (as CaCO3) 56872-003 22 mglL 29 * 10
SM2320B DUP2101240  Alkalinity, Total (as CaCO3) 56877-001 13 mglL 3 10
SM2320B LCS2101240  Alkalinity, Total (as CaCO3) 25 mglL 25 101 90 110

SM2320B LCSD2101240 Alkalinity, Total (as CaCO3) 25 mglL 25 100 90 110 1 10
SM2320B PB2101240  Alkalinity, Total (as CaCO3) < 5 mglL

SM2510B BLK2101173  Conductivity < 5 uS/cm

SM2510B DUP2101173  Conductivity 56823-001 420 uS/cm 1 20
SM2510B LCS2101173  Conductivity 1400 uS/cm 1409 100 90 110

SM2510B LCSD2101173 Conductivity 1400 uS/cm 1409 101 90 110 20
SM2540C DUP2101237 Total Dissolved Solids (TDS) 56823-001 220 mg/lL 2 5
SM2540C LCS2101237  Total Dissolved Solids (TDS) 90.0 mglL 992 91 75 125

SM2540C PB2101237  Total Dissolved Solids (TDS) < 20 mglL

SM4500H+B DUP2101180 pH 56796-002 5.4 pH

SM4500H+B DUP2101180 pH 56823-001 55 pH

SM5310C BLK2101189 Total Organic Carbon (TOC) < 1 mglL

SM5310C DUP2101189 Total Organic Carbon (TOC) 56821-001 < 1 mglL 20
SM5310C LCS2101189  Total Organic Carbon (TOC) 10 mglL 10 103 85 115

SM5310C LCSD2101189 Total Organic Carbon (TOC) 10 mglL 10 104 85 115 2 20
SM5310C MS2101189  Total Organic Carbon (TOC) 56823-001 11 mglL 10 108 75 125
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e\ 124 Heritage Avenue #16 CHAIN-OF-CUSTODY RECORD T
Portsmouth, NH 03801 | AND ANALYSIS REQUEST 56822
Absolute Resource 603-436-2001
associates< ™2 absoluteresourceassociates.com ANALYSIS REQUEST
Company Name: Project Name: (5_ ~< (. | (2 ~ e L Ly ' -
o \ ot 40 -‘ 4 c ’
("LQ\&&E Project #: %"‘A.\R g | S | % 5 | o g |
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Sample Receipt Condition Report

56822

Bacteria bottles provided by ARA?

Absolute Resource Associates Job Number:
Samples Received from: O-urs [O-FedEx [O-USPS WLab Courier O-Client Drop-off ~ O-
Custody Seals - presgr & intact: O-Yes [O-No [N/ A CoC signed: B.Yes [O-No
Receipt Temp: B Samples on ice? B=Yes O-No O-N/A Sampled < 24 hrs ago? Be¥es  O-No
PFAS-only real ice? [O-Yes O-No BKN/A Any signs of freezing? [1-Yes [Ql-No
Comments:
Preservation | Bottle Size/Type & Quantity | Check pH for ALL applicable*
/ Analysis | samples and document: =
HC | 490mL(G) 3 [250mL®P) | [500mL®P) | [1LG) | | ; =
HNO; | 125mL(P) | Z[250mL®) | | |500mL®) | | | R i) O Z M o
H:S0s | 40mL(G) | -z. 6OmL(P) | | 125mL(P) || | 250mL() | | 500mL®) | | Tthos/2 S,
NaOH | 125mL(P) | 250mL(P) | | I | E ol o 1
(NH),80;: | 60mL(P) T 125mL(P) 250mL®) | | e | g el
ZnAc-NaOH = 125mL(P) ; | 250mL(P) _.:1. fial) | 3
Trizma 125mL(P) | | 250mL(P) | - || *pH.YbyanalystVOC, PFAS, TOCO&G
NHiAc : 125mL('P) : 250ml. (P) | _{I_ | I i ) . Residual Cl not present:
NaS,0; | 40mLG) | | 120mL(P) } ( e | | ABNG25 — ‘T/’Estﬁoj_—
MeOH ! 20mL(G) | 40mL(G) _ r o 1| Bacteria ResCl ¥ by analyst
None (sohd) | 202(G) j 402((3) _I | 80z(G) | Syringe ], : PC Dry applicable? Y N
None (water) | 40ml ( L 60mL@®) | A | 125mLP) | 2] 250mL) ‘ l [soomLy | | 1L | [1L@ | ]
GOV 3 ] ] | s
Mold "\___-I\_Cﬁsette | Bulk ]: Plate : Tape Lift | [ ' ‘ | 2 3 gl
E;sb;stos | gasse::e = | Bulk ___._f—-TT | = i T = £
[Lead [ Cassee [ — Bk | [Wipe | | ll =1 |
i F ] L L 1 l I |
| Login Review | Yes : No | N/A ] Comments e
| Proper lab sample containers/ enough volnme./ correct preeservat:w.eD : >< ; N
Analyses marked on COC match bottles received? : >¢ ~2A &
VOC &TOC Water-no headspace? : X i
VOC Solid-McOH covers solid, no leaks, Prep Expiration OK? I | | | i |
PEAS: Lab specific bottles? QC received, if required? | r _L << |
fiEn Sl 521 | e
|
]

1S
2

| Samples within holding time?

Immediate tests communicated in writing: b=
. @ PONRIS. BOD, Coliform/E. or MPN), EnterococeifColor)
Surfactants, biditfyOdor, CrV1, Ferrous Iron, Dissolved Oxygen, Unpres 6 |

X
Ll

Date, time & ID on samples match CoC?

Rushes cummumcated to analyst In writing?

Subcontract note on login board?

XD ek

Pev.umdee EPA 608 pH5-92

| Compliance samples have no discrepancies/require no flags?

Pl
.T |[ (Or must be rejected)

Log-in Supervisor notified immediately of following items: | |
|

Discrepancies, compliance samples (NI IDES, MADIEP,
| DoD etc.) or uncommon requests.

Inspected and Received By:

4 M/\ Date/Time: EEL:}‘ZA Lbo;

Peer Review Checklist

O Client ID/Project Manager [ On Ice, Temperature OK? O Sample IDs O Analyses in Correctly

O Project Name O PO# (if provided) 0O Matnx -references

O TAT/rushes communicated [J Sub samples sent? Shipping Charge? O Date/Time collected -wastewater methods

O Received Date/Time O Issues noted above communicated? O Short HTs communicated [0 Notes from CoC in LIMS

Reviewed By: Date: Lo
Notes: (continue on back as needed) Initials Date What was sent?

Uploaded/PDF _ _ Report/Data/EDD / Invoice
Uploaded/PDF __  Report/Data / EDD / Invoice
Uploaded/PDF __ _ Report/Data/EDD / Invoice
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GRANITE STATE

ANALYTICAL SERVICES, LLC.
@ 22 Manchester Road, Unit 2, Derry, NH 03038
- Phone (800) 699-9920 | (603) 432-3044 website www.granitestateanalytical.com

Laboratory Report

Absolute Resource Associates Date Printed: 05/20/2021

124 Heritage Avenue, Suite 10 Work Order #: 2105-00867
Portsmouth, NH 03801 Client Job #:

Date Received: 05/06/2021

Sample collected in: Massachusetts

Attached please find results for the analysis of the samples received on the date referenced above.

Unless otherwise noted in the attached report, the analyses performed met the requirements of the analyzing laboratory's Quality
Assurance Plan, Standard Operating Procedures and State Accreditation. This certificate shall not be reproduced, except in full,
without the written approval of the analyzing laboratory. The results presented in this report relate to the samples listed on the
following pages in the condition in which they were received. Accreditation for each analyte is identified by the * symbol following
the analyte name. Location of our analyzing laboratory is identified by the code in the Analyst Column.

A & L Laboratory: Granite State Analytical Services LLC:
Identified by ME in Analyst Column Identified by NH in Analyst Column
155 Center Street, Auburn, Maine 04210 22 Manchester Road, Derry, NH 03038
www.allaboratory.com www.granitestateanalytical.com

ANALYSIS RELATED NOTES:

e RL:"Reporting limit" means the lowest level of an analyte that can be accurately recovered from the matrix of interest.
e A&L Laboratory / Granite State Analytical Services LLC. accreditation lists can be found on our websites listed above.

e Subcontracted samples will be identified by the Accreditation number of the subcontract laboratory in the analyst field for
each analyte and the appropriate laboratory will be listed here. None

e Data Qualifiers (DQ) Flags provide additional information in regards to the receipt, analysis or quality control of a sample.
These are indicated under the DQ Flags Column on your report and listed here if necessary: Data Qualifier (DQ) Flags: None

SAMPLE STATE SPECIFIC NOTES:

Additional Narrative or Comments: None

We appreciate the opportunity to provide you with laboratory services. If you have any questions regarding the enclosed report,
please contact the laboratory and we will be happy to assist you.

Ltta. by >

7
Donald A. D’Anjou, Ph. D.
Laboratory Director

A & L Laboratory: Accreditations: Maine ME00021, New Hampshire 2501, Maine Radon Registration ID # SPC20

Granite State Analytical Services, LLC: Accreditations: New Hampshire 1015; Maine NHO0003;
Massachusetts M-NH0003; Rhode Island 101513; Vermont VT-101507

Page 1 of 2



GRANITE STATE

ANALYTICAL SERVICES, LLC.

@ 22 Manchester Road, Unit 2, Derry, NH 03038
Phone (800) 699-9920 | (603) 432-3044 website www.granitestateanalytical.com

CERTIFICATE OF ANALYSIS FOR DRINKING WATER

DATE PRINTED: 05/20/2021 Legend
CLIENT NAME: Absolute Resource Associates Passes v
Fails EPA Pri

CLIENT ADDRESS: 124 Heritage Avenue, Suite 10 afls ”mag %’

Portsmouth, NH 03801 Fails EPA Secondary

! Fails State Guideline X
SAMPLE ID #: 2105-00867-001 Attention A
SAMPLED BY: Absolute Resource Associates DATE AND TIME COLLECTED: 05/03/2021  10:30AM
DATE AND TIME RECEIVED: 05/06/2021 11:19AM

SAMPLE ADDRESS: 56822 ANALYSIS PACKAGE: HAA GSA

Simulated-HP RECEIPT TEMPERATURE: ON ICE 4.3° CELSIUS

MA
MORE LOC INFO: CLIENT JOB #:
Test Description Result TestUnits Pass DQ RL Limit Method  Analyst Date - Time

/Fail Flag Analyzed
Date Extracted No Limit EPA 552.2 GQ-NH 05/13/2021 09:00AM
Dibromoacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 05/14/2021 09:22AM
Dichloroacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 05/14/2021 09:22AM
Monobromoacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 05/14/2021 09:22AM
Monochloroacetic Acid* <2 ug/L 2 No Limit EPA 552.2 KV-NH 05/14/2021 09:22AM
Total Haloacetic Acids* <1 ug/L v 1 60 ug/L EPA 552.2 KV-NH 05/14/2021 09:22AM
Trichloroacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 05/14/2021 09:22AM
2,3-Dibromopropionic Acid 106 % \/ 70-130%  EPA 552.2 - SS KV-NH 05/14/2021 09:22AM
Loeeta. g, >

Page 2 of 2

7
Donald A. D’Anjou, Ph. D.
Laboratory Director



Laboratory Report

AbSOlute Resource Asiotlates

124 Heritage Avenue Portsmouth NH 03801

Alex Bishop PO Number: None
Kleinfelder Job ID: 57187
4 Technology Dr. Date Received: 5/27/21
Suite 110

Westborough, MA 01581

Project: Barnstable, SW2 SW2

Attached please find results for the analysis of the samples received on the date referenced above.

Unless otherwise noted in the attached report, the analyses performed met the requirements of Absolute
Resource Associates' Quality Assurance Plan. The Standard Operating Procedures are based upon
USEPA SW-846, USEPA Methods for Chemical Analysis of Water and Wastewater, Standard Methods
for the Examination of Water and Wastewater and other recognized methodologies. The results
contained in this report pertain only to the samples as indicated on the chain of custody.

Absolute Resource Associates maintains certification with the agencies listed below. The reported results
apply to the sample(s) in the condition as received at the time the laboratory took custody. This report
shall not be reproduced except in full, without written approval of the laboratory. The liability of ARA is
limited to the cost of the requested analyses, unless otherwise agreed upon in writing.

We appreciate the opportunity to provide laboratory services. If you have any questions regarding the
enclosed report, please contact the laboratory and we will be glad to assist you.

Sincerely,
Absolute Resource Associates

Aaron DeWees Date of Approval: 6/9/2021
Chief Operating Officer Total number of pages: 19

Absolute Resource Associates Certifications

New Hampshire 1732 Massachusetts M-NH902
Maine NH902

124 Heritage Avenue | Portsmouth, NH 03801 | 603-436-2001 | absoluteresourceassociates.com
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Project ID: Barnstable, SW2 SW2
Sample Association Table

Field ID Matrix Date-Time Sampled Lab# Analysis

Raw-SW2 Water 5/27/2021 10:00 57187-001
Alkalinity in water by SM2320B
Apparent Color by SM2120B
Bacteria by SM9223B Colilert in Drinking Water
Bromide in water by 300.0A
Calcium in water by 200.8
Chloride in water by 300.0A
Direct Analysis Prep for Drinking Water
Iron in water by 200.8
Low level 1,4-dioxane in water by 8260 SIM
Magnesium in water by 200.8
Manganese in water by 200.8
PFAS in Water by EPA 537.1
pH in water by SM4500H+B
Sodium in water by 200.8
Specific Conductance / Conductivity by SM2510B
Sulfate in water (SO4) by 300.0A
Total Dissolved Solids by SM2540C
Total Hardness (includes Ca & Mg) by SM2340B
Total Organic Carbon by 5310C
True Color by SM2120B
Turbidity by SM2130B
Turbidity Check for Direct Metals Analysis
Zinc in water by 200.8

Field Blank Water 5/27/2021 10:00 57187-002
PFAS in Water by EPA 537.1
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Project ID: Barnstable, SW2 SW2

Job ID: 57187

Sample#: 57187-001
: Raw-SW2

Sample ID
Matrix
Sampled

Parameter
1,4-dioxane

: Water
1 5/27/21

10:00

Result
0.70

Reporting
Limit
0.25

Units
ug/L

Instr Dil'n
Factor

1

30f19

Analyst
LMM

Prep
Date

Analysis

Batch Date
2101601 6/5/21

Time Reference
8:04 SW8260Dmod

/
S\
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Project ID: Barnstable, SW2 SW2

Job ID: 57187
Sample#: 57187-001
Sample ID: Raw-SW2
Matrix: Water
Sampled: 5/27/21 10:00 Reporting Instr Dil'n
Parameter Result  Limit  Units Factor
Calcium 19 0.50 mg/L 1
Iron 2.2 0.050 mg/L 1
Magnesium 5.5 0.10 mg/L 1
Manganese 0.98 0.010 mg/L 1
Sodium 26 0.10 mg/L 1
Zinc <0.010 0.010 mg/L 1
Hardness (as CaCO3) 71 3 mg/L 1
Sample#: 57187-001
Sample ID: Raw-SW2
Matrix: Water
Sampled: 5/27/21 10:00 Reporting Instr Dil'n
Parameter Result  Limit  Units Factor
Alkalinity, Total (as CaCO3) 48 5 mg/L 1
Apparent Color 5.0 5.0 Cu 1
Bromide 0.1 0.1 mg/L 1
Chloride 48 0.5 mg/L 1
Sulfate 19 0.5 mg/L 1
Total Dissolved Solids (TDS) 180 20 mg/L 1
True Color <5.0 5.0 Cu 1
Total Coliform Bacteria absent 1
E. coli Bacteria absent 1
Conductivity 280 5 umhos/cm 1
pH 7.1H pH 1
H = Sample was received beyond method holding time.
Turbidity 2.7 1.0 NTU 1
Sample#: 57187-001
Sample ID: Raw-SW2
Matrix: Water
Sampled: 5/27/21 10:00 Reporting Instr Dil'n
Parameter Result  Limit  Units Factor
Total Organic Carbon (TOC) <1.0 1.0 mg/L 1

4 0of 19

Prep
Analyst Date
AGN 6/7/21
AGN 6/7/21
AGN 6/7/21
AGN 6/7/21
AGN 6/7/21
AGN 6/7/21
AGN 6/7/21
Prep
Analyst Date
DJM
SFM
DBV
DBV
DBV
SFM
SFM
DBV
DBV
SFM
SFM
AGN
Prep
Analyst Date
DBV

Analysis

Batch
13945
13945
13945
13945
13945
13945
13945

Date
6/7/21
6/7/21
6/7/21
6/7/21
6/7/21
6/7/21
6/8/21

Time
19:51
19:51
19:51
19:51
19:51
19:51

Analysis

Batch  Date
2101535 6/2/21
2101509 5/28/21
2101520 5/28/21
2101520 5/28/21
2101520 5/28/21
2101566 6/2/21
2101510 5/28/21
2101516 5/27/21
2101516 5/27/21
2101528 6/1/21
2101511 5/28/21

2101503 5/28/21

Time
9:21
12:44
21:02
21:02
21:02
14:25
14:22
17:40
17:40
14:00
10:23

11:42

Analysis

Batch Date
2101548 6/2/21

Time
13:25

Reference
E200.8
E200.8
E200.8
E200.8
E200.8
E200.8
SM2340B

Reference
SM2320B
SM2120B
E300.0A
E300.0A
E300.0A
SM2540C
SM2120B
SM9223BColilert
SM9223BColilert
SM2510B
SM4500H+B

SM2130B

Reference
SM5310C
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Project ID: Barnstable, SW2 SW2
Job ID: 57187
Sample#: 57187-001
Sample ID: Raw-SW2
Matrix: Water
Sampled: 5/27/21 10:00
Method Reference: E537.1

Parameter

2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic acid

(GenX acid) (HFPODA)

n-ethyl perfluorooctanesulfonamido acetic acid
(NETFOSAA)

n-methylperfluorooctane sulfonamido acetic acid
(NMEFOSAA)

perfluorobutane sulfonic acid (PFBS)
perfluorodecanoic acid (PFDA)
perfluorododecanoic acid (PFDOA)
perfluoroheptanoic acid (PFHPA)
perfluorohexane sulfonic acid (PFHXS)
perfluorohexanoic acid (PFHXA)
perfluorononanoic acid (PFNA)
perfluorooctane sulfonic acid (PFOS)
perfluorooctanoic acid (PFOA)
perfluorotetradecanoic acid (PFTEA)
perfluorotridecanoic acid (PFTRIA)
perfluoroundecanoic acid (PFUNA)

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
(11CLPF30UDS)

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid
(9CLPF30ONS)

4,8-dioxa-3h-perfluorononanoic acid (ADONA acid)
(ADONA)

Surrogate Recovery
13C2-PFHxA SUR

13C2-PFDA SUR
D5-NEtFOSAA SUR
13C3-HFPO-DA SUR

Result

1.7U

1.7U

1.7U

3.7
0.31J
1.7U
4.8
28
10
1.7
35
17
1.7U
1.7U
1.7U
1.7U

1.7U

1.7U

101
114

97
105

Reporting
Limit

1.7
1.7

1.7

1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7

1.7

1.7
Limits
70-130
70-130
70-130
70-130

DL
0.25

0.33

0.27

0.42
0.28
0.36
0.28
0.33
0.29
0.37
0.33
0.28
0.41
0.11
0.27
0.33

0.33

0.15

Units Factor Analyst

ng/L

ng/L

ng/L

ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

ng/L

ng/L

%
%
%
%

U = This compound was analyzed for, but not detected above the associated method detection limit.

J = The analytical result was below the instrument calibration range, but above the method detection limit. The reported concentration is an estimate.
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Dil'n

1

WAS

WAS

WAS

WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS

WAS

WAS

WAS
WAS
WAS
WAS

Prep
Date

6/1/21
6/1/21
6/1/21

6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21

6/1/21

6/1/21

6/1/21
6/1/21
6/1/21
6/1/21

Analysis
Batch Date  Time
13921 6/1/21 17:56
13921 6/1/21 17:56
13921 6/1/21 17:56
13921 6/1/21 17:56
13921 6/1/21 17:56
13921 6/1/21 17:56
13921 6/1/21 17:56
13921 6/1/21 17:56
13921 6/1/21 17:56
13921 6/1/21 17:56
13921 6/1/21 17:56
13921 6/1/21 17:56
13921 6/1/21 17:56
13921 6/1/21 17:56
13921 6/1/21 17:56
13921 6/1/21 17:56
13921 6/1/21 17:56
13921 6/1/21 17:56
13921 6/1/21 17:56
13921 6/1/21 17:56
13921 6/1/21 17:56
13921 6/1/21 17:56
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Project ID: Barnstable, SW2 SW2
Job ID: 57187
Sample#: 57187-002
Sample ID: Field Blank
Matrix: Water
Sampled: 5/27/21 10:00
Method Reference: E537.1

Parameter

2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic acid

(GenX acid) (HFPODA)

n-ethyl perfluorooctanesulfonamido acetic acid
(NETFOSAA)

n-methylperfluorooctane sulfonamido acetic acid
(NMEFOSAA)

perfluorobutane sulfonic acid (PFBS)
perfluorodecanoic acid (PFDA)
perfluorododecanoic acid (PFDOA)
perfluoroheptanoic acid (PFHPA)
perfluorohexane sulfonic acid (PFHXS)
perfluorohexanoic acid (PFHXA)
perfluorononanoic acid (PFNA)
perfluorooctane sulfonic acid (PFOS)
perfluorooctanoic acid (PFOA)
perfluorotetradecanoic acid (PFTEA)
perfluorotridecanoic acid (PFTRIA)
perfluoroundecanoic acid (PFUNA)

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
(11CLPF30UDS)

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid
(9CLPF30ONS)

4,8-dioxa-3h-perfluorononanoic acid (ADONA acid)
(ADONA)

Surrogate Recovery
13C2-PFHxA SUR

13C2-PFDA SUR
D5-NEtFOSAA SUR
13C3-HFPO-DA SUR

Result

1.7U

1.7U

1.7U

1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
0.14J
1.7U
1.7U

1.7U

1.7U

111
125
104
114

Reporting
Limit

1.7
1.7

1.7

1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7

1.7

1.7
Limits
70-130
70-130
70-130
70-130

DL
0.26

0.33

0.28

0.42
0.29
0.36
0.28
0.33
0.29
0.38
0.34
0.28
0.42
0.11
0.27
0.33

0.34

0.15

ng/L

ng/L

ng/L

ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

ng/L

ng/L

%
%
%
%

U = This compound was analyzed for, but not detected above the associated method detection limit.

J = The analytical result was below the instrument calibration range, but above the method detection limit. The reported concentration is an estimate.

6 of 19

Dil'n
Units Factor Analyst

1

[ U U

WAS

WAS

WAS

WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS

WAS

WAS

WAS
WAS
WAS
WAS

Prep
Date

6/1/21
6/1/21
6/1/21

6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21

6/1/21

6/1/21

6/1/21
6/1/21
6/1/21
6/1/21

Analysis
Batch Date  Time
13921 6/2/21 5:32
13921 6/2/21 5:32
13921 6/2/21 5:32
13921 6/2/21 5:32
13921 6/2/21 5:32
13921 6/2/21 5:32
13921 6/2/21 5:32
13921 6/2/21 5:32
13921 6/2/21 5:32
13921 6/2/21 5:32
13921 6/2/21 5:32
13921 6/2/21 5:32
13921 6/2/21 5:32
13921 6/2/21 5:32
13921 6/2/21 5:32
13921 6/2/21 5:32
13921 6/2/21 5:32
13921 6/2/21 5:32
13921 6/2/21 5:32
13921 6/2/21 5:32
13921 6/2/21 5:32
13921 6/2/21 5:32
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Quality Control Report
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Absolute Resource

associates

Case Narrative
Lab # 57187

Sample Receiving and Chain of Custody Discrepancies

Samples were received in acceptable condition, between 0 and 6 degrees C, on ice, and in accordance with
sample handling, preservation and integrity guidelines.

Samples qualified with an "H" were received beyond method holding time and analyzed at customer's request.

Calibration
No exceptions noted.

Method Blank
No exceptions noted.

Surrogate Recoveries
No exceptions noted.

Laboratory Control Sample Results
No exceptions noted.

Matrix Spike/Matrix Spike Duplicate/Duplicate Results
Not requested for this project.

Other
Reporting Limits: Dilutions performed during the analysis are noted on the result pages.

No other exceptions noted.

Data Qualifiers

U = This compound was analyzed for, but not detected above the associated method detection limit.

J = The analytical result was below the instrument calibration range, but above the method detection limit.
The reported concentration is an estimate.
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%R
BLK
CCB
ccv
CRM
CRMD
Dil'n
DL
DUP
LCS
LCSD
LOD
LoQ
MB
MLCS
MLCSD
MS
MSD
PB
Qc
RL
RPD

SUR

GLOSSARY

Percent Recovery

Blank (Method Blank, Preparation Blank)

Continuing Calibration Blank

Continuing Calibration Verification

Certified Reference Material (associated with solid Metals samples)
Certified Reference Material Duplicate (associated with solid Metals samples)
Dilution

Detection Limit

Duplicate

Laboratory Control Sample

Laboratory Control Sample Duplicate

Limit of Detection

Limit of Quantitation

Methanol Blank (associated with solid VOC samples)

Methanol Laboratory Control Sample (associated with solid VOC samples)
Methanol Laboratory Control Sample Duplicate (associated with solid VOC samples)
Matrix Spike

Matrix Spike Duplicate

Preparation Blank

Quality Control

Reporting Limit

Relative Percent Difference

Surrogate

S
Absolute Resource

associatesShe>
124 Heritage Avenue Unit 16
Portsmouth, NH 03801
www.absoluteresourceassociates.com
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- QC Report -

Method QCID Parameter Associated Sample Result Units Amt Added %R Limits RPD RPD Limit
SW8260Dmod BLK2101601 1,4-dioxane < 0.25 uglL

SW8260Dmod LCS2101601 1,4-dioxane 84 uglL 8 105 70 130

SW8260Dmod LCSD2101601 1,4-dioxane 84 uglL 8 105 70 130 0 20

/
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Method QCID Parameter Associated Sample Result Units Amt Added %R Limits RPD RPD Limit

E200.8 BLK13945 Calcium < 0.50 mg/L
Iron < 0.050 mglL
Magnesium < 0.10 mglL
Manganese < 0.010 mglL
Sodium < 0.10 mglL
Zinc < 0.010 mglL
E200.8 DUP13945 Calcium 57136-001 0.69 mg/L 9 20
Iron 57136-001 < 0.050 mglL 20
Magnesium 57136-001 0.48 mglL 2 20
Manganese 57136-001 0.030 mg/L 0 20
E200.8 LCS13945 Calcium 26 mglL 25 102 85 115
Iron 051 mglL 05 102 85 115
Magnesium 0.47 mglL 0.5 95 85 115
Manganese 0.49 mglL 0.5 98 85 115
Sodium 49 mg/lL 5 98 85 115
Zinc 049 mgL 05 98 85 115
E200.8 LCSD13945  Calcium 26 mglL 25 106 85 115 3 20
Iron 051 mglL 05 102 85 115 0 20
Magnesium 0.48 mglL 0.5 96 85 115 1 20
Manganese 0.50 mg/L 0.5 99 85 115 1 20
Sodium 5.0 mglL 5 100 85 115 2 20
Zinc 050 mglL 05 99 85 115 1 20
E200.8 MS13945 Calcium 57136-001 30 mglL 25 121 70 130
Iron 57136-001 049 mgL 05 98 70 130
Magnesium 57136-001 0.96 mg/L 0.5 96 70 130
Manganese 57136-001 0.54 mglL 0.5 101 70 130
E200.8 MS13945 Calcium 57190-003 21 mglk 25 104 70 130
Iron 57190-003 049 mgL 05 97 70 130
Magnesium 57190-003 59 mglL 0.5 108 70 130
Manganese 57190-003 0.50 mg/L 0.5 100 70 130
Sodium 57190-003 47 mg/lL 5 103 70 130
Zinc 57190-003 051 mglL 05 102 70 130

/
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Method
E300.0A

E300.0A

E300.0A

E300.0A

SM2120B

SM2120B

SM2120B

SM2120B

SM2120B

SM2120B

SM2120B

SM23208

SM23208

SM23208

SM23208

SM23208

SM2320B

SM23208

SM23208

QCID Parameter

BLK2101520  Bromide
Chloride
Sulfate

LCS2101520  Bromide
Chloride
Sulfate

LCSD2101520 Bromide
Chloride
Sulfate

MS2101520  Bromide

DUP2101509 Apparent Color
DUP2101509  Apparent Color
LCS2101509  Apparent Color

PB2101509  Apparent Color

BLK2101510  True Color
DUP2101510 True Color

LCS2101510  True Color

CCVB2101535 Alkalinity, Total (as CaCO3)
CCVE2101535 Alkalinity, Total (as CaCO3)
CCVM2101535 Alkalinity, Total (as CaCO3)
DUP2101535  Alkalinity, Total (as CaCO3)
DUP2101535  Alkalinity, Total (as CaCO3)
LCS2101535  Alkalinity, Total (as CaCO3)
LCSD2101535 Alkalinity, Total (as CaCO3)

PB2101535  Alkalinity, Total (as CaCO3)

Associated Sample

57065-002

57139-001

57139-005

57187-001

N

57190-004

57190-007

12 0f 19

Result

0.1
0.5
0.5

9.4
97
96

9.4
97
96

95

35

6.04

4.06

4.06

75

15

24

25

Units Amt Added
mg/L
mg/L
mg/L
mg/L 10
mg/L 100
mg/L 100
mg/L 10
mg/L 100
mg/L 100
mg/L 100
Cu
Ccu
Ccu 35
Cu
Cu
Ccu
Ccu 35
pH
pH
pH
mg/L
mg/L
mg/L 25
mg/L 25
mg/L

%R

94
97
96

94
97
96

95

97

98

Limits
90 110
90 110
90 110
90 110
90 110
90 110
90 110
30 40
5
5
30 40
5.94 6.06
3.94 4.06
3.94 4.06
90 110
90 110

RPD RPD Limit

10
10
10

20

/
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Method
SM2510B

SM2510B

SM2510B

SM2510B

SM2510B

SM2540C

SM2540C

SM2540C

SM4500H+B

SM4500H+B

SM4500H+B

SM4500H+B

SM5310C

SM5310C

SM5310C

SM5310C

SM5310C

QCID
BLK2101528

DUP2101528
DUP2101528
LCS2101528

LCSD2101528

DUP2101566
LCS2101566

PB2101566

DUP2101511
DUP2101511
DUP2101511

DUP2101511

BLK2101548
DUP2101548
LCS2101548
LCSD2101548

MS2101548

Parameter

Conductivity
Conductivity
Conductivity
Conductivity

Conductivity

Total Dissolved Solids (TDS)
Total Dissolved Solids (TDS)

Total Dissolved Solids (TDS)

pH
pH
pH

pH

Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Associated Sample

57190-008

57190-009

57190-007

57136-001
57179-001
57186-001

57190-009

57219-001

57219-002
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Result
5

150

150

1400

1400

76

110

20

8.3

8.1

7.3

74

10

10

13

Units Amt Added

uS/icm
uS/icm
uS/cm
usSicm

uS/cm

mg/L
mg/L

mg/L

pH
pH
pH

pH

mg/L
mg/L
mg/L
mg/L

mg/L

1409

1409

99.2

10

10

10

%R

102

106

102

102

97

Limits

90 110
90 110
75 125
85 115
85 115
75 125

RPD RPD Limit

0 20
2 20
20

5 5
1 20
0 20
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- QC Report -

Associated Reporting Amt RPD

Method QCID Parameter Sample Result  Limit DL Units Added %R  Limits RPD Limit
E537.1 BLK13921 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 20U 2.0 0.30 nglL

acid (GenX acid) (HFPODA)

n-ethyl perfluorooctanesulfonamido acetic acid 20U 20 039 nglL

(NETFOSAA)

n-methylperfluorooctane sulfonamido acetic acid 20U 20 033 nglL

(NMEFOSAA)

perfluorobutane sulfonic acid (PFBS) 20U 2.0 0.50 nglL

perfluorodecanoic acid (PFDA) 20U 20 0.34 nglL

perfluorododecanoic acid (PFDOA) 20U 2.0 043 nglL

perfluoroheptanoic acid (PFHPA) 20U 20 033 ngL

perfluorohexane sulfonic acid (PFHXS) 20U 2.0 040 nglL

perfluorohexanoic acid (PFHXA) 20U 20 035 nglL

perfluorononanoic acid (PFNA) 20U 20 045 nglL

perfluorooctane sulfonic acid (PFOS) 20U 2.0 040 nglL

perfluorooctanoic acid (PFOA) 20U 2.0 0.33 nglL

perfluorotetradecanoic acid (PFTEA) 20U 2.0 0.50 nglL

perfluorotridecanoic acid (PFTRIA) 20U 20 0.13 nglL

perfluoroundecanoic acid (PFUNA) 20U 20 032 ngL

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic 20U 20 039 nglL

acid (11CLPF30UDS)

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 20U 20 040 nglL

(9CLPF30ONS)

4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 20U 20 018 nglL

(ADONA)

13C2-PFHxA SUR 109 % 70 130

13C2-PFDA SUR 117 % 70 130

D5-NEtFOSAA SUR 104 % 70 130

13C3-HFPO-DA SUR 110 % 70 130
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Associated Reporting Amt RPD

Method QCID Parameter Sample Result  [imit DL Units Added %R  Limits RPD Limit

E537.1 DUP13921 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 57136-001 1.7 U 1.7 027 nglL 30
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 57136-001 1.7U 1.7 034 nglL 30
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid  57136-001 1.7 U 1.7 028 nglL 30
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 57136-001 1.8 1.7 044 nglL 2 30
perfluorodecanoic acid (PFDA) 57136-001 17U 1.7 030 nglL 30
perfluorododecanoic acid (PFDOA) 57136-001 1.7U 1.7 037 ngL 30
perfluoroheptanoic acid (PFHPA) 57136-001 0.76J 1.7 029 nglL 30
perfluorohexane sulfonic acid (PFHXS) 57136-001 0.44J 17 035 nglL 30
perfluorohexanoic acid (PFHXA) 57136-001 1.41J 1.7 030 nglL 30
perfluorononanoic acid (PFNA) 57136-001 17U 1.7 039 nglL 30
perfluorooctane sulfonic acid (PFOS) 57136-001 0.88J 17 035 nglL 30
perfluorooctanoic acid (PFOA) 57136-001 2.6 1.7 029 nglL 2 30
perfluorotetradecanoic acid (PFTEA) 57136-001 1.7U 1.7 043 nglL 30
perfluorotridecanoic acid (PFTRIA) 57136-001 1.7U 1.7 011 nglL 30
perfluoroundecanoic acid (PFUNA) 57136-001 1.7U 1.7 028 nglL 30
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic ~ 57136-001 1.7 U 1.7 034 nglL 30
acid (11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 57136-001 1.7 U 1.7 035 nglL 30
(9CLPF30ONS)
4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 57136-001 1.7 U 1.7 016 nglL 30
(ADONA)
13C2-PFHxA SUR 57136-001 111 % 70 130
13C2-PFDA SUR 57136-001 111 % 70 130
D5-NEtFOSAA SUR 57136-001 104 % 70 130
13C3-HFPO-DA SUR 57136-001 121 % 70 130
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Associated Reporting Amt RPD

Method QCID Parameter Sample Result  [imit DL Units Added %R  Limits RPD Limit

E537.1 LCS13921 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 42 20 030 ngL 40 106 70 130
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 42 20 039 ngL 40 105 70 130
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid 40 20 033 ngL 40 99 70 130
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 35 20 050 ngL 35 99 70 130
perfluorodecanoic acid (PFDA) 38 20 034 ngL 40 95 70 130
perfluorododecanoic acid (PFDOA) 45 20 043 ngL 40 112 70 130
perfluoroheptanoic acid (PFHPA) 45 20 033 ngL 40 113 70 130
perfluorohexane sulfonic acid (PFHXS) 39 20 040 ngL 38 103 70 130
perfluorohexanoic acid (PFHXA) 40 20 035 ngL 40 101 70 130
perfluorononanoic acid (PFNA) 43 20 045 ngL 40 108 70 130
perfluorooctane sulfonic acid (PFOS) 35 20 040 ngL 38 90 70 130
perfluorooctanoic acid (PFOA) 42 20 033 ngL 40 105 70 130
perfluorotetradecanoic acid (PFTEA) 40 20 050 ngL 40 100 70 130
perfluorotridecanoic acid (PFTRIA) 41 20 013 ngL 40 103 70 130
perfluoroundecanoic acid (PFUNA) 40 20 032 ngL 40 101 70 130
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic 32 20 039 ngL 37 85 70 130
acid (11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 34 20 040 ngL 37 92 70 130
(9CLPF30ONS)
4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 43 20 018 ngL 37 113 70 130
(ADONA)
13C2-PFHxA SUR 113 % 70 130
13C2-PFDA SUR 126 % 70 130
D5-NEtFOSAA SUR 102 % 70 130
13C3-HFPO-DA SUR 120 % 70 130
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Associated Reporting Amt RPD

Method QCID Parameter Sample Result  [imit DL Units Added %R  Limits RPD Limit

E537.1 MS13921 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 57178-001 3.9 1.7 026 ngL 341 114 50 150
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 57178-001 3.8 1.7 033 ngL 341 111 50 150
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid  57178-001 3.9 1.7 028 ngL 341 115 50 150
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 57178-001 3.7 1.7 043 ngL 3.02 122 50 150
perfluorodecanoic acid (PFDA) 57178-001 35 1.7 029 ngL 341 102 50 150
perfluorododecanoic acid (PFDOA) 57178-001 3.9 1.7 037 ngL 341 114 50 150
perfluoroheptanoic acid (PFHPA) 57178-001 49 1.7 028 ngL 341 144 50 150
perfluorohexane sulfonic acid (PFHXS) 57178-001 3.8 1.7 034 ngL 324 117 50 150
perfluorohexanoic acid (PFHXA) 57178-001 48 1.7 029 ngL 341 140 50 150
perfluorononanoic acid (PFNA) 57178-001 41 1.7 038 ngL 341 119 50 150
perfluorooctane sulfonic acid (PFOS) 57178-001 34 1.7 034 ngL 327 102 50 150
perfluorooctanoic acid (PFOA) 57178-001 6.1 1.7 028 ngL 341 116 50 150
perfluorotetradecanoic acid (PFTEA) 57178-001 33 1.7 042 ngL 341 9 50 150
perfluorotridecanoic acid (PFTRIA) 57178-001 35 1.7 011 ngL 341 103 50 150
perfluoroundecanoic acid (PFUNA) 57178-001 3.7 1.7 028 ngL 341 109 50 150
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic ~ 57178-001 2.8 1.7 034 ngL 322 86 50 150
acid (11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 57178-001 3.0 1.7 034 ngL 319 94 50 150
(9CLPF30ONS)
4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 57178-001 4.0 1.7 016 ngL 322 125 50 150
(ADONA)
13C2-PFHxA SUR 57178-001 113 % 70 130
13C2-PFDA SUR 57178-001 119 % 70 130
D5-NEtFOSAA SUR 57178-001 106 % 70 130
13C3-HFPO-DA SUR 57178-001 110 % 70 130
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Sample Receipt Condition Report

Absolute Resource Associates

57187

_~_ Job Number:

Samples Received from: O-UPS [O-FedEx E;%SPS B4 ab Coutier O-Client Drop-off Ol
Custody Seals - presept & intact: [0-Yes [-No : CoC signed: EE;:'ES/D«NO
Receipt Temp: i o Samples on ice? #§ O-No O-N/A Sampled < 24 hrs ago? O-No
PFAS-only real ice? [#Yes O-No O-N/A Any signs of freezing? [I-Yes B
Comments:
Preservation | Bottle Size/Type & Quantity | Check pH for ALL applicable*
/ Analysis | Ry | samples and document:
HCO | 40mL(G) | | 250mL(P) | ., | 500mL(P) 4 | 1L©G) : | | e
HNOs [ 125mL®) | | 250mL(®) | | | 500mL®) | | R SN
HS0: [ 40mL(G) | L] 60mL(P) [125mL®) | |250mL@®) | | 500mL(P) @ it ) Pt
NaOH |125mi@) | [250mL@®) | | ' o R L o L
(NH),SOs | 60mL®) | | 125mL(P) 250mL(P) i e R 8
ZnAcNaOH | 125mL(P) | [ 250mL(®) | [ [ | o ‘
Trizma 125mL(P) | 250mL (P) | 4 | I 2 _i “pIL /by analystVOC, PFAS TOCOXG
NHasAc Tk | 125ml.{P) | 250ml. (13) or ' . ! | i | Residual Cl not present:
= = 5 = = = ' ' BN625 Pest608
Na$;05 l4omLG) [ [120mL@) | | [ ! ABNG —
L —1= — == i = = e v 5
MeOH | 20mL@G) | | 40mL@G) | ] = | : _+*—— Bacteria ResCl ¥ by analyst
None (solid) | 20z(G) l4020G) | |802(G) | [Spmmge | . | | PC Dry applicable? Y /m
None (water) | 40ml(G) | .| 60mL®) | 2| 125mL®) |5 |25omLe) | | [500mi) | | [1LG) | L@
TR | | | 1 | | T K ==
| i i L | e | Pt
Mold | Cassette | Bulk 2 Plate | | Tape Lift | _[ e
Asbestos | Cassette | | Bulk ' ] :—-——{”—_’_ ' ; _i_ e |
Lead | Cassette | | Bulk Wipe—"1"[ | | i 4 Sl 52
2 et | Eg] S
Logm Review LR :/No N/A | Comments i Ty sl
Proper lab sample containers / enough volume/ correct preservative? / | I ! o d Sl
\-/: i | 5

Analyses marked on COC match bottles received?

VOC &TOC Water-no hcadsp;lcc?
VOC Solid-MeOH covers solid, no leaks, Prep Expiration OK?
PEAS: Lab specific bottles? QC received, if required?

Bacteria bottles prowded by ARA?

Samples W‘lthln h lding

NO;, NO.

Surfactam& rhidity

Date, time & ID on samples match CoC? ]

Rushes communicated to analyst in \Jvru:{ng2

Subcontract note on logm board?

Pesticides EPA 608 pH5-92

| Compliance samples have no d.lscrepanmes / require no flags3

(Or must be rejected)

Log-in Supervisor notified immediately of following items:

Discrepancies, compliance samples (NHDES, MADEP,

Inspected and Received By:

AN

DoD etc.) or uncommon requests.

(2]

Date/ Time:

Peer Review Checklist g

O Client ID/Project Manager [0 On Ice, Temperature OK? O Sample IDs O Analyses in Correctly

[0 Project Name O PO# (if provided) O Matrix -references

O TAT/rushes communicated [0 Sub samples sent? Shipping Charge? [0 Date/Time collected ~wastewater methods

O Received Date/Time O TIssues noted above communicated? 0 Short HTs communicated [0 Notes from CoC in LIMS

Reviewed By: Date
Notes: (continue on back as needed) Initials Date What was sent?
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Laboratory Report

AbSOlUte ReSOurce Asiotlates

124 Heritage Avenue Portsmouth NH 03801

Alex Bishop PO Number: None
Kleinfelder Job ID: 57186
4 Technology Dr. Date Received: 5/27/21
Suite 110

Westborough, MA 01581

Project: Barnstable, SW2 SW2

Attached please find results for the analysis of the samples received on the date referenced above.

Subcontracted analyses are provided under separate cover.

Unless otherwise noted in the attached report, the analyses performed met the requirements of Absolute
Resource Associates' Quality Assurance Plan. The Standard Operating Procedures are based upon
USEPA SW-846, USEPA Methods for Chemical Analysis of Water and Wastewater, Standard Methods
for the Examination of Water and Wastewater and other recognized methodologies. The results
contained in this report pertain only to the samples as indicated on the chain of custody.

Absolute Resource Associates maintains certification with the agencies listed below. The reported results
apply to the sample(s) in the condition as received at the time the laboratory took custody. This report
shall not be reproduced except in full, without written approval of the laboratory. The liability of ARA is
limited to the cost of the requested analyses, unless otherwise agreed upon in writing.

We appreciate the opportunity to provide laboratory services. If you have any questions regarding the
enclosed report, please contact the laboratory and we will be glad to assist you.

Sincerely,
Absolute Resource Associates

Aaron DeWees Date of Approval: 6/9/2021
Chief Operating Officer Total number of pages: 20

Absolute Resource Associates Certifications

New Hampshire 1732 Massachusetts M-NH902
Maine NH902

124 Heritage Avenue | Portsmouth, NH 03801 | 603-436-2001 | absoluteresourceassociates.com
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Project ID: Barnstable, SW2 SW2
Sample Association Table

Field ID Matrix Date-Time Sampled Lab# Analysis

Finished-SW2 Water 5/27/2021 10:45 57186-001
Alkalinity in water by SM2320B
Apparent Color by SM2120B
Bacteria by SM9223B Colilert in Drinking Water
Bromide in water by 300.0A
Calcium in water by 200.8
Chloride in water by 300.0A
Direct Analysis Prep for Drinking Water
Haloacetic acids in water by SM6251 (subcontract)
Iron in water by 200.8
Low level 1,4-dioxane in water by 8260 SIM
Magnesium in water by 200.8
Manganese in water by 200.8
Nitrate-N in water (NO3) by 300.0A
Nitrite-N in water (NO2) by 300.0A
ortho-Phosphate in water (PO4) by 300.0A
PFAS in Water by EPA 537.1
pH in water by SM4500H+B
Prep for transfer to Subcontract Lab
Sodium in water by 200.8
Specific Conductance / Conductivity by SM2510B
Sulfate in water (SO4) by 300.0A
Total Dissolved Solids by SM2540C
Total Hardness (includes Ca & Mg) by SM2340B
Total Organic Carbon by 5310C
Total Phosphorus in water as P by 365.3
True Color by SM2120B
Turbidity by SM2130B
Turbidity Check for Direct Metals Analysis
VOCs Trihalomethanes in water by 524.2
Zinc in water by 200.8
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Project ID: Barnstable, SW2 SW2
Job ID: 57186

Sample#: 57186-001
Sample ID: Finished-SW2
Matrix: Water
Sampled: 5/27/21

Parameter
chloroform

10:45

bromodichloromethane
dibromochloromethane
bromoform

Total Trihalomethanes (THMs)
Surrogate Recovery
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR

Sample#: 57186-001
Sample ID: Finished-SW2
Matrix: Water
Sampled: 5/27/21

Parameter
1,4-dioxane

10:45

Reporting
Result  Limit
<0.50 0.50
<0.50 0.50
<0.50 0.50
<0.50 0.50
<0.50 0.50
Limits
92 70-130
98 70-130
Reporting
Result  Limit
<0.25 0.25

Instr Dil'n
Units Factor
ug/L 1
ug/L 1
ug/L 1
ug/L 1
ug/L 1
% 1
% 1
Instr Dil'n
Units  Factor
ug/L 1

30f20

Analyst
LMM
LMM
LMM
LMM
LMM

LMM
LMM

Analyst
LMM

Prep
Date

Prep
Date

Batch
2101571
2101571
2101571
2101571
2101571

2101571
2101571

Batch
2101601

Analysis
Date  Time
6/3/21 14:20
6/3/21 14:20
6/3/21 14:20
6/3/21 14:20
6/3/21 14:20
6/3/21 14:20
6/3/21 14:20

Analysis
Date  Time
6/5/21 7:33

/
S\
Absolute Resource
il

Reference
E524.2
E524.2
E524.2
E524.2
E524.2

E524.2
E524.2

Reference
SW8260Dmod

associate s



Project ID: Barnstable, SW2 SW2
Job ID: 57186

Sample#: 57186-001
Sample ID: Finished-SW2
Matrix: Water

Sampled: 5/27/21 10:45 Reporting Instr Dil'n Prep Analysis
Parameter Result  Limit  Units Factor Analyst Date Batch Date  Time Reference
Calcium 21 0.50 mg/L 1 AGN 6/7/21 13945 6/7/21 19:44 E200.8
Iron < 0.050 0.050 mg/L 1 AGN 6/7/21 13945 6/7/21 19:44 E200.8
Magnesium 6.3 0.10 mg/L 1 AGN 6/7/21 13945 6/7/21 19:44 E200.8
Manganese 0.019 0.010 mg/L 1 AGN 6/7/21 13945 6/7/21 19:44 E200.8
Sodium 42 0.10 mg/L 1 AGN 6/7/21 13945 6/7/21 19:44 E200.8
Zinc 0.15 0.010 mg/L 1 AGN 6/7/21 13945 6/7/21 19:44 E200.8
Hardness (as CaCO3) 78 3 mg/L 1 AGN 6/7/21 13945 6/8/21 SM2340B
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Project ID: Barnstable, SW2 SW2
Job ID: 57186

Sample#: 57186-001
Sample ID: Finished-SW2
Matrix: Water
Sampled: 5/27/21

Parameter
Alkalinity, Total (as CaCO3)
Apparent Color

10:45

Bromide
Chloride

samples were acceptable.
Nitrate-N
Nitrite-N
ortho-phosphate as P
Sulfate
Total Dissolved Solids (TDS)
Total Phosphorus as P
True Color
Total Coliform Bacteria
E. coli Bacteria
Conductivity
pH

Result
60

<5.0

<01

65M
M = The recovery for the matrix spike was 30%.

Reporting

Limit
5

5.0
0.1
0.5

Units
mg/L
Cu
mg/L
mg/L

Instr Dil'n
Factor Analyst
1 DJM
1 SFM
1 DBV
1 DBV

Analysis

Batch  Date
2101535 6/2/21
2101509 5/28/21
2101519 5/28/21
2101549 6/2/21

Time
9:21
12:42
11:40
15:46

Reference
SM2320B
SM2120B
E300.0A
E300.0A

The acceptance criteria is 90-110%. All other associated QC

H = Sample was received beyond method holding time.

Turbidity

Sample#: 57186-001
Sample ID: Finished-SW2
Matrix: Water
Sampled: 5/27/21

Parameter
Total Organic Carbon (TOC)

10:45

3.7 0.1 mg/L 1 DBV
<0.1 0.1 mg/L 1 DBV
0.3 0.1 mg/L 1 DBV
13 0.5 mg/L 1 DBV
220 20 mg/L 1 SFM
0.44 0.01 mg/L 1 SFM
<5.0 5.0 Cu 1 SFM
absent 1 DBV
absent 1 DBV
380 5 umhos/cm 1 SFM
7.4H pH 1 SFM
<1.0 1.0 NTU 1 AGN
Reporting Instr Dil'n

Result  Limit  Units Factor Analyst

<1.0 1.0 mg/L 1 DBV

50f20

2101519 5/28/21
2101519 5/28/21
2101519 5/28/21
2101519 5/28/21
2101566 6/2/21

2101506 5/28/21
2101510 5/28/21
2101516 5/27/21
2101516 5/27/21
2101528 6/1/21

2101511 5/28/21

2101503 5/28/21

11:40
11:40
11:40
11:40
14:25
15:00
12:42
17:40
17:40
14:00
10:03

11:41

Analysis

Batch Date
2101548 6/2/21

Time
13:06

E300.0A
E300.0A
E300.0A
E300.0A
SM2540C
E365.3
SM2120B
SM9223BColilert
SM9223BColilert
SM2510B
SM4500H+B

SM2130B

Reference
SM5310C
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Project ID: Barnstable, SW2 SW2
Job ID: 57186

Sample#: 57186-001
Sample ID: Finished-SW2
Matrix: Water
Sampled: 5/27/21 10:45
Method Reference: E537.1

Parameter

2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic acid

(GenX acid) (HFPODA)

n-ethyl perfluorooctanesulfonamido acetic acid
(NETFOSAA)

n-methylperfluorooctane sulfonamido acetic acid
(NMEFOSAA)

perfluorobutane sulfonic acid (PFBS)
perfluorodecanoic acid (PFDA)
perfluorododecanoic acid (PFDOA)
perfluoroheptanoic acid (PFHPA)
perfluorohexane sulfonic acid (PFHXS)
perfluorohexanoic acid (PFHXA)
perfluorononanoic acid (PFNA)
perfluorooctane sulfonic acid (PFOS)
perfluorooctanoic acid (PFOA)
perfluorotetradecanoic acid (PFTEA)
perfluorotridecanoic acid (PFTRIA)
perfluoroundecanoic acid (PFUNA)

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
(11CLPF30UDS)

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid
(9CLPF30ONS)

4,8-dioxa-3h-perfluorononanoic acid (ADONA acid)
(ADONA)

Surrogate Recovery
13C2-PFHxA SUR

13C2-PFDA SUR
D5-NEtFOSAA SUR
13C3-HFPO-DA SUR

Result

1.7U

1.7U

1.7U

1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U

1.7U

1.7U

112
123

98
110

Reporting
Limit

1.7
1.7

1.7

1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7

1.7

1.7
Limits
70-130
70-130
70-130
70-130

DL
0.26

0.34

0.28

0.43
0.30
0.37
0.29
0.34
0.30
0.39
0.35
0.29
0.43
0.11
0.28
0.34

0.35

0.16

Units Factor Analyst

ng/L

ng/L

ng/L

ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

ng/L

ng/L

%
%
%
%

U = This compound was analyzed for, but not detected above the associated method detection limit.

J = The analytical result was below the instrument calibration range, but above the method detection limit. The reported concentration is an estimate.

6 of 20

Dil'n

1

=) A A A A A A A A A A A

WAS

WAS

WAS

WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS

WAS

WAS

WAS
WAS
WAS
WAS

Prep
Date

6/1/21
6/1/21
6/1/21

6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21
6/1/21

6/1/21

6/1/21

6/1/21
6/1/21
6/1/21
6/1/21

Analysis
Batch Date  Time
13921 6/1/21 17:40
13921 6/1/21 17:40
13921 6/1/21 17:40
13921 6/1/21 17:40
13921 6/1/21 17:40
13921 6/1/21 17:40
13921 6/1/21 17:40
13921 6/1/21 17:40
13921 6/1/21 17:40
13921 6/1/21 17:40
13921 6/1/21 17:40
13921 6/1/21 17:40
13921 6/1/21 17:40
13921 6/1/21 17:40
13921 6/1/21 17:40
13921 6/1/21 17:40
13921 6/1/21 17:40
13921 6/1/21 17:40
13921 6/1/21 17:40
13921 6/1/21 17:40
13921 6/1/21 17:40
13921 6/1/21 17:40
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Quality Control Report
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124 Heritage Avenue Unit 16
Portsmouth, NH 03801
www.absoluteresourceassociates.com

7 of 20



Absolute Resource

associates

Case Narrative
Lab # 57186

Sample Receiving and Chain of Custody Discrepancies

Samples were received in acceptable condition, between 0 and 6 degrees C, on ice, and in accordance with
sample handling, preservation and integrity guidelines.

Samples qualified with an "H" were received beyond method holding time and analyzed at customer's request.

Calibration
No exceptions noted.

Method Blank
No exceptions noted.

Surrogate Recoveries
No exceptions noted.

Laboratory Control Sample Results
No exceptions noted.

Matrix Spike/Matrix Spike Duplicate/Duplicate Results
Anions: The matrix spike for 57186-001 did not meet the acceptance criteria for chloride. The percent
recovery was acceptable in the associated LCS/D. Matrix interference suspected.

Other
Reporting Limits: Dilutions performed during the analysis are noted on the result pages.

No other exceptions noted.

Data Qualifiers

U = This compound was analyzed for, but not detected above the associated method detection limit.

J = The analytical result was below the instrument calibration range, but above the method detection limit.
The reported concentration is an estimate.
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%R
BLK
CCB
ccv
CRM
CRMD
Dil'n
DL
DUP
LCS
LCSD
LOD
LoQ
MB
MLCS
MLCSD
MS
MSD
PB
Qc
RL
RPD

SUR

GLOSSARY

Percent Recovery

Blank (Method Blank, Preparation Blank)

Continuing Calibration Blank

Continuing Calibration Verification

Certified Reference Material (associated with solid Metals samples)
Certified Reference Material Duplicate (associated with solid Metals samples)
Dilution

Detection Limit

Duplicate

Laboratory Control Sample

Laboratory Control Sample Duplicate

Limit of Detection

Limit of Quantitation

Methanol Blank (associated with solid VOC samples)

Methanol Laboratory Control Sample (associated with solid VOC samples)
Methanol Laboratory Control Sample Duplicate (associated with solid VOC samples)
Matrix Spike

Matrix Spike Duplicate

Preparation Blank

Quality Control

Reporting Limit

Relative Percent Difference

Surrogate

S
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- QC Report -

Method

E524.2

E524.2

E524.2

E524.2

QCID
BLK2101571

DUP2101571

LCS2101571

LCSD2101571

SW8260Dmod  BLK2101601

SW8260Dmod  LCS2101601

Parameter
chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR
Total Trihalomethanes (THMs)

chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR
Total Trihalomethanes (THMs)

chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR
Total Trihalomethanes (THMs)

chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR
Total Trihalomethanes (THMs)

1,4-dioxane

1,4-dioxane

SW8260Dmod LCSD2101601 1,4-dioxane

Associated Sample

N N NN

57188-001
57188-001
57188-001
57188-001
57188-001
57188-001
57188-001

N N NN
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Result

0.50
0.50
0.50
0.50
93
95

0.50
0.50
0.50
0.50
96
95

10
10
10
11
112
122

10
9.9
10
10
106
114

0.25

8.4

8.4

Units Amt Added
ug/L
ug/L
ug/L
ug/L
%
%
ug/L
ug/L
ug/L
ug/L
%
%
ug/L 10
ug/L 10
ug/L 10
ug/L 10
%
%
ug/L 10
ug/L 10
ug/L 10
ug/L 10
%
%
ug/L
ug/L 8
ug/L 8

%R

104
103
104
110

100
99
101
105

105

105

Limits

70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130

RPD RPD Limit

20
20
20
20

95.8

20
20
20
20

SN b

/
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Method QCID Parameter Associated Sample Result Units Amt Added %R Limits RPD RPD Limit

E200.8 BLK13945 Calcium < 0.50 mg/L
Iron < 0.050 mglL
Magnesium < 0.10 mglL
Manganese < 0.010 mglL
Sodium < 0.10 mglL
Zinc < 0.010 mglL
E200.8 DUP13945 Calcium 57136-001 0.69 mg/L 9 20
Iron 57136-001 < 0.050 mglL 20
Magnesium 57136-001 0.48 mglL 2 20
Manganese 57136-001 0.030 mg/L 0 20
E200.8 LCS13945 Calcium 26 mglL 25 102 85 115
Iron 051 mglL 05 102 85 115
Magnesium 0.47 mglL 0.5 95 85 115
Manganese 0.49 mglL 0.5 98 85 115
Sodium 49 mg/lL 5 98 85 115
Zinc 049 mgL 05 98 85 115
E200.8 LCSD13945  Calcium 26 mglL 25 106 85 115 3 20
Iron 051 mglL 05 102 85 115 0 20
Magnesium 0.48 mglL 0.5 96 85 115 1 20
Manganese 0.50 mg/L 0.5 99 85 115 1 20
Sodium 5.0 mglL 5 100 85 115 2 20
Zinc 050 mglL 05 99 85 115 1 20
E200.8 MS13945 Calcium 57136-001 30 mglL 25 121 70 130
Iron 57136-001 049 mgL 05 98 70 130
Magnesium 57136-001 0.96 mg/L 0.5 96 70 130
Manganese 57136-001 0.54 mglL 0.5 101 70 130
E200.8 MS13945 Calcium 57190-003 21 mglk 25 104 70 130
Iron 57190-003 049 mgL 05 97 70 130
Magnesium 57190-003 59 mglL 0.5 108 70 130
Manganese 57190-003 0.50 mg/L 0.5 100 70 130
Sodium 57190-003 47 mg/lL 5 103 70 130
Zinc 57190-003 051 mglL 05 102 70 130
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Method QCID Parameter Associated Sample Result Units Amt Added %R Limits RPD RPD Limit

E300.0A BLK2101519  Bromide < 0.1 mglL
Nitrate-N < 0.1 mglL
Nitrite-N < 0.1 mglL
ortho-phosphate as P < 0.1 mglL
Sulfate < 0.5 mglL
E300.0A DUP2101519 Nitrate-N 57189-003 0.5 mglL 0 10
Nitrite-N 57189-003 < 0.1 mglL 10
E300.0A LCS2101519  Bromide 9.5 mglL 10 95 90 110
Nitrate-N 9.9 mglL 10 99 90 110
Nitrite-N 15 mglL 15 97 90 110
ortho-phosphate as P 10 mglL 10 102 90 110
Sulfate 97 mg/L 100 97 90 110
E300.0A LCSD2101519 Bromide 9.5 mglL 10 95 90 110 0 10
Nitrate-N 9.9 mglL 10 99 90 110 0 10
Nitrite-N 15 mglL 15 97 90 110 0 10
ortho-phosphate as P 10 mglL 10 104 90 110 2 10
Sulfate 97 mg/L 100 97 90 110 0 10
E300.0A MS2101519  Nitrate-N 57189-003 20 mgL 1.66 92 90 110
Nitrite-N 57189-003 24 mglL 253 96 90 110
E300.0A MS2101519  Nitrate-N 57190-008 22 mglL 1.66 95 90 110
Nitrite-N 57190-008 25 mgL 253 100 90 110
Sulfate 57190-008 23 mg/lL 16 93 90 110
E300.0A BLK2101549  Chloride < 0.5 mglL
E300.0A LCS2101549  Chloride 97 mg/L 100 97 90 110
E300.0A LCSD2101549 Chloride 97 mg/L 100 97 90 110 0 10
E300.0A MS2101549  Chloride 57186-001 70 mglL 16 30 * 9 110
E365.3 LCS2101506  Total Phosphorus as P 0.19 mglL 0.2 96 75 125
E365.3 LCSD2101506 Total Phosphorus as P 020 mgL 02 98 75 125 3 20
E365.3 PB2101506  Total Phosphorus as P < 0.01 mglL
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Method
SM2120B

SM2120B

SM2120B

SM2120B

SM2120B

SM2120B

SM2120B

SM23208

SM2320B

SM2320B

SM23208

SM23208

SM23208

SM23208

SM2320B

SM2510B

SM2510B

SM2510B

SM2510B

SM2510B

SM2540C

SM2540C

SM2540C

SM4500H+B

SM4500H+B

SM4500H+B

SM4500H+B

QCID
DUP2101509

DUP2101509
LCS2101509

PB2101509

BLK2101510
DUP2101510

LCS2101510

CCVB2101535

CCVE2101535

Parameter

Apparent Color
Apparent Color
Apparent Color

Apparent Color

True Color
True Color

True Color

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

CCVM2101535 Alkalinity, Total (as CaCO3)

DUP2101535

DUP2101535

LCS2101535

LCSD2101535

PB2101535

BLK2101528

DUP2101528

DUP2101528

LCS2101528

LCSD2101528

DUP2101566

LCS2101566

PB2101566

DUP2101511

DUP2101511

DUP2101511

DUP2101511

Alkalinity, Total (as CaCO3)
Alkalinity, Total (as CaCO3)
Alkalinity, Total (as CaCO3)
Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Conductivity
Conductivity
Conductivity
Conductivity

Conductivity

Total Dissolved Solids (TDS)
Total Dissolved Solids (TDS)

Total Dissolved Solids (TDS)

pH
pH
pH

pH

Associated Sample
57139-001

57139-005

57187-001 <

57190-004

57190-007

57190-008

57190-009

57190-007

57136-001
57179-001
57186-001

57190-009
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Result
8

8

35

35

6.04

4.06

4.06

75

15

24

25

150

150

1400

1400

76

110

20

8.3

8.1

7.3

74

Units Amt Added

Cu
Cu
Cu

Cu

Cu
Cu

Cu

pH
pH
pH
mg/L
mg/L
mg/L
mg/L

mg/L

uS/icm
uS/icm
uS/icm
uS/icm

uS/cm

mg/L
mg/L

mg/L

pH
pH
pH

pH

35

35

25

25

1409

1409

99.2

%R

97

98

99

102

106

Limits RPD RPD Limit
0 20
0 20
30 40
5
5
20
30 40
5.94 6.06
3.94 4.06
3.94 4.06
3 10
2 10
90 110
90 110 1 10
0 20
2 20
90 110
90 110 20
5 5
75 125
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Method
SM5310C

SM5310C

SM5310C

SM5310C

SM5310C

QCID Parameter
BLK2101548 Total Organic Carbon (TOC)

DUP2101548 Total Organic Carbon (TOC)
LCS2101548  Total Organic Carbon (TOC)
LCSD2101548 Total Organic Carbon (TOC)

MS2101548  Total Organic Carbon (TOC)

Associated Sample

57219-001

57219-002

14 of 20

Result
1

9

10

10

13

Units Amt Added
mg/L

mg/L

mg/L 10
mg/L 10
mg/L 10

%R

102

102

97

Limits RPD RPD Limit
1 20

85 115

85 115 0 20

75 125
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- QC Report -

Associated Reporting Amt RPD

Method QCID Parameter Sample Result  Limit DL Units Added %R  Limits RPD Limit
E537.1 BLK13921 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 20U 2.0 0.30 nglL

acid (GenX acid) (HFPODA)

n-ethyl perfluorooctanesulfonamido acetic acid 20U 20 039 nglL

(NETFOSAA)

n-methylperfluorooctane sulfonamido acetic acid 20U 20 033 nglL

(NMEFOSAA)

perfluorobutane sulfonic acid (PFBS) 20U 2.0 0.50 nglL

perfluorodecanoic acid (PFDA) 20U 20 0.34 nglL

perfluorododecanoic acid (PFDOA) 20U 2.0 043 nglL

perfluoroheptanoic acid (PFHPA) 20U 20 033 ngL

perfluorohexane sulfonic acid (PFHXS) 20U 2.0 040 nglL

perfluorohexanoic acid (PFHXA) 20U 20 035 nglL

perfluorononanoic acid (PFNA) 20U 20 045 nglL

perfluorooctane sulfonic acid (PFOS) 20U 2.0 040 nglL

perfluorooctanoic acid (PFOA) 20U 2.0 0.33 nglL

perfluorotetradecanoic acid (PFTEA) 20U 2.0 0.50 nglL

perfluorotridecanoic acid (PFTRIA) 20U 20 0.13 nglL

perfluoroundecanoic acid (PFUNA) 20U 20 032 ngL

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic 20U 20 039 nglL

acid (11CLPF30UDS)

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 20U 20 040 nglL

(9CLPF30ONS)

4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 20U 20 018 nglL

(ADONA)

13C2-PFHxA SUR 109 % 70 130

13C2-PFDA SUR 117 % 70 130

D5-NEtFOSAA SUR 104 % 70 130

13C3-HFPO-DA SUR 110 % 70 130
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Associated Reporting Amt RPD

Method QCID Parameter Sample Result  [imit DL Units Added %R  Limits RPD Limit

E537.1 DUP13921 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 57136-001 1.7 U 1.7 027 nglL 30
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 57136-001 1.7U 1.7 034 nglL 30
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid  57136-001 1.7 U 1.7 028 nglL 30
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 57136-001 1.8 1.7 044 nglL 2 30
perfluorodecanoic acid (PFDA) 57136-001 17U 1.7 030 nglL 30
perfluorododecanoic acid (PFDOA) 57136-001 1.7U 1.7 037 ngL 30
perfluoroheptanoic acid (PFHPA) 57136-001 0.76J 1.7 029 nglL 30
perfluorohexane sulfonic acid (PFHXS) 57136-001 0.44J 17 035 nglL 30
perfluorohexanoic acid (PFHXA) 57136-001 1.41J 1.7 030 nglL 30
perfluorononanoic acid (PFNA) 57136-001 17U 1.7 039 nglL 30
perfluorooctane sulfonic acid (PFOS) 57136-001 0.88J 17 035 nglL 30
perfluorooctanoic acid (PFOA) 57136-001 2.6 1.7 029 nglL 2 30
perfluorotetradecanoic acid (PFTEA) 57136-001 1.7U 1.7 043 nglL 30
perfluorotridecanoic acid (PFTRIA) 57136-001 1.7U 1.7 011 nglL 30
perfluoroundecanoic acid (PFUNA) 57136-001 1.7U 1.7 028 nglL 30
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic ~ 57136-001 1.7 U 1.7 034 nglL 30
acid (11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 57136-001 1.7 U 1.7 035 nglL 30
(9CLPF30ONS)
4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 57136-001 1.7 U 1.7 016 nglL 30
(ADONA)
13C2-PFHxA SUR 57136-001 111 % 70 130
13C2-PFDA SUR 57136-001 111 % 70 130
D5-NEtFOSAA SUR 57136-001 104 % 70 130
13C3-HFPO-DA SUR 57136-001 121 % 70 130
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Associated Reporting Amt RPD

Method QCID Parameter Sample Result  [imit DL Units Added %R  Limits RPD Limit

E537.1 LCS13921 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 42 20 030 ngL 40 106 70 130
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 42 20 039 ngL 40 105 70 130
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid 40 20 033 ngL 40 99 70 130
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 35 20 050 ngL 35 99 70 130
perfluorodecanoic acid (PFDA) 38 20 034 ngL 40 95 70 130
perfluorododecanoic acid (PFDOA) 45 20 043 ngL 40 112 70 130
perfluoroheptanoic acid (PFHPA) 45 20 033 ngL 40 113 70 130
perfluorohexane sulfonic acid (PFHXS) 39 20 040 ngL 38 103 70 130
perfluorohexanoic acid (PFHXA) 40 20 035 ngL 40 101 70 130
perfluorononanoic acid (PFNA) 43 20 045 ngL 40 108 70 130
perfluorooctane sulfonic acid (PFOS) 35 20 040 ngL 38 90 70 130
perfluorooctanoic acid (PFOA) 42 20 033 ngL 40 105 70 130
perfluorotetradecanoic acid (PFTEA) 40 20 050 ngL 40 100 70 130
perfluorotridecanoic acid (PFTRIA) 41 20 013 ngL 40 103 70 130
perfluoroundecanoic acid (PFUNA) 40 20 032 ngL 40 101 70 130
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic 32 20 039 ngL 37 85 70 130
acid (11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 34 20 040 ngL 37 92 70 130
(9CLPF30ONS)
4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 43 20 018 ngL 37 113 70 130
(ADONA)
13C2-PFHxA SUR 113 % 70 130
13C2-PFDA SUR 126 % 70 130
D5-NEtFOSAA SUR 102 % 70 130
13C3-HFPO-DA SUR 120 % 70 130
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Associated Reporting Amt RPD

Method QCID Parameter Sample Result  [imit DL Units Added %R  Limits RPD Limit

E537.1 MS13921 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 57178-001 3.9 1.7 026 ngL 341 114 50 150
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 57178-001 3.8 1.7 033 ngL 341 111 50 150
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid  57178-001 3.9 1.7 028 ngL 341 115 50 150
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 57178-001 3.7 1.7 043 ngL 3.02 122 50 150
perfluorodecanoic acid (PFDA) 57178-001 35 1.7 029 ngL 341 102 50 150
perfluorododecanoic acid (PFDOA) 57178-001 3.9 1.7 037 ngL 341 114 50 150
perfluoroheptanoic acid (PFHPA) 57178-001 49 1.7 028 ngL 341 144 50 150
perfluorohexane sulfonic acid (PFHXS) 57178-001 3.8 1.7 034 ngL 324 117 50 150
perfluorohexanoic acid (PFHXA) 57178-001 48 1.7 029 ngL 341 140 50 150
perfluorononanoic acid (PFNA) 57178-001 41 1.7 038 ngL 341 119 50 150
perfluorooctane sulfonic acid (PFOS) 57178-001 34 1.7 034 ngL 327 102 50 150
perfluorooctanoic acid (PFOA) 57178-001 6.1 1.7 028 ngL 341 116 50 150
perfluorotetradecanoic acid (PFTEA) 57178-001 33 1.7 042 ngL 341 9 50 150
perfluorotridecanoic acid (PFTRIA) 57178-001 35 1.7 011 ngL 341 103 50 150
perfluoroundecanoic acid (PFUNA) 57178-001 3.7 1.7 028 ngL 341 109 50 150
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic ~ 57178-001 2.8 1.7 034 ngL 322 86 50 150
acid (11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 57178-001 3.0 1.7 034 ngL 319 94 50 150
(9CLPF30ONS)
4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 57178-001 4.0 1.7 016 ngL 322 125 50 150
(ADONA)
13C2-PFHxA SUR 57178-001 113 % 70 130
13C2-PFDA SUR 57178-001 119 % 70 130
D5-NEtFOSAA SUR 57178-001 106 % 70 130
13C3-HFPO-DA SUR 57178-001 110 % 70 130
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Sample Receipt Condition Report 57 1 86

Absolute Resource Associates Job Number:
Samples Received from: O-urs O-FedEx 0O-U [XLab Courier O-Client Drop-off  DI-
Custody Seals - present & intact: [-Yes [-No D—({/}( CoC signed: BXes ONo
Receipt Temp: o Samples on ice? es O-No O Sampled < 24 hrs ago? E¥es O-No
PFAS-only real ice? [-Yes O-No EN/A Any signs of freezing? [J-Yes “No
Comments:
Presetvation | Bottle Size/Type & Quantity | Check pH for ALL applicable*

/ Analysis | B | samples and document: )
HCl [ 40mLG) |2.]250mL®) | . | 500mL(P) | 1L©G) I = Lo s -S|
HNO; | 125mL(P) | | 250mL®P) | | | 500mL(P) | i | } ] z:‘, S B |
H,SOy | 40mLG) (7 J60mL® | [ 125mL®) | [ | 250mL) | SUOmI ® [T phos pli: L/Z 33 N

[NaOH [ 125mL(P) | — | 250mL(®) | | ' \_,'_, v el A 0, SR
(NH.):SOs | 60mL®) | [125mL@®) | [ 250mL(P) | | | s
ZnAc-NaOH | 125mL(P) | | 250mL(P) | P ] A
Trizma L 125mL@) | | 250mL @) [D | . _ *pH by analyst VOC, PFAS, TOCOKG
NHAc = T_IZSmL(P) = 250mL (P) | 1 | I TER RS : Residual Cl not present:
Na$203 | 40mL(G) | 120mL®) || | L TR i ABNG625___Pest608___
= i . i - | . Bacteria ResCl ¥'by analyst
MeOH | 20ml(G) | 40mL(G) | B g [&05 Sie o A
None (solid) | 20z(G) I | 40z(G) | 80z(G) : Syringe | BRI PC Dty applicable? Y w
None (water) | 40ml (G) | 7| 6omi(®) i’b | 125mL®) | 3 | 250mL@) | [ | 500mL@) | | [1LG) | T1L () |
""\[ ( (‘.'J | -tq) | I ‘ | :
Mold | Cassette ] Bulk | Plate g } Tape Lift _r_ e (O
Asbestos | Cassette | Bulk ! ' |
Lead | Cassette | | Bulk Wipe : j : i
i E | e o ;
k——.—l"’.‘-_

 Login Review : Yes | No | N/A | Comments TG
Proper lab sample containers / encmgh volume/ correct preservatwe’ ! / e R PR |
Analyses marked on COC match bottles received? | / | ter
VOC &TOC Water-no headupacc’ - ‘/- ! s
VOC Solid-MeOHH covers solid, no leaks, Prep Expiration OK? | o Pl lSee __ : -
| PEAS: Lab specific bottles? QC received, if required? | / . _I_ ; oy |
Bacteria bottles prowded by ARA? ! o . 2 s e
Sarnples mt}nn holdmg tlme? | l/I

o - : Tk ‘! 7 = = 1
: : A7 D |
ol M‘Pi\l Fnrero occ 3 Aﬁ{f %\/
: y i . Dissolved Ohygm Unpres e ___I__B | | o s PO el 1N Y S
_P.f’_‘tf.‘_.n_!ffi& ID on samples march CoC? b [N ! ! _ TN
Rushes commumcatcd to analyst i in \\.rrn:lng?r ' | sl
T = = = /_ 7 | E e v ==
Subcontract note on login board? e il | V] i é | hﬁz W{Z { = )=
Pesticides EPA 608 pH5-9? |
- _— __.__}__ =i o _!_.LF = — e
Comphance samples have no djqcrepancu:s/ require no flags? (Or must be rc]ccted)

|
| Discrepancies, compliance samples (NHDES, MADEP,
| DoD etc.) or uncommon requests.

= -
|

Log-in Supervisor notified immediately of following items: |

Inspected and Received By: \gm Date/Time: 5:/72 47 ! L/ 7*'§7
7 — 1

Peer Review Checklist

O Client ID/Project Manager [0 On Ice, Temperature OK? O Sample IDs O Analyses in Correctly

O Project Name O PO# (if provided) O Matrix -references

O TAT/rushes communicated [0 Sub samples sent? Shipping Charge? O Date/Time collected -wastewater methods

O Received Date/Time O Issues noted above communicated? O Short HTs communicated [0 Notes from CoC in LIMS

Reviewed By: Date:
Notes: (continue on back as needed) Initials Date What was sent?

Uploaded/PDF _ _ Report/ Data/EDD / Invoice
Uploaded/PDF __ Report/Data/EDD / Invoice
Uploaded/PDF _ _ Report/Data/EDD / Invoice
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GRANITE STATE

ANALYTICAL SERVICES, LLC.
@ 22 Manchester Road, Unit 2, Derry, NH 03038
- Phone (800) 699-9920 | (603) 432-3044 website www.granitestateanalytical.com

Laboratory Report

Absolute Resource Associates Date Printed: 06/08/2021

124 Heritage Avenue, Suite 10 Work Order #: 2106-00278
Portsmouth, NH 03801 Client Job #:

Date Received: 06/02/2021

Sample collected in: Massachusetts

Attached please find results for the analysis of the samples received on the date referenced above.

Unless otherwise noted in the attached report, the analyses performed met the requirements of the analyzing laboratory's Quality
Assurance Plan, Standard Operating Procedures and State Accreditation. This certificate shall not be reproduced, except in full,
without the written approval of the analyzing laboratory. The results presented in this report relate to the samples listed on the
following pages in the condition in which they were received. Accreditation for each analyte is identified by the * symbol following
the analyte name. Location of our analyzing laboratory is identified by the code in the Analyst Column.

A & L Laboratory: Granite State Analytical Services LLC:
Identified by ME in Analyst Column Identified by NH in Analyst Column
155 Center Street, Auburn, Maine 04210 22 Manchester Road, Derry, NH 03038
www.allaboratory.com www.granitestateanalytical.com

ANALYSIS RELATED NOTES:

e RL:"Reporting limit" means the lowest level of an analyte that can be accurately recovered from the matrix of interest.
e A&L Laboratory / Granite State Analytical Services LLC. accreditation lists can be found on our websites listed above.

e Subcontracted samples will be identified by the Accreditation number of the subcontract laboratory in the analyst field for
each analyte and the appropriate laboratory will be listed here. None

e Data Qualifiers (DQ) Flags provide additional information in regards to the receipt, analysis or quality control of a sample.
These are indicated under the DQ Flags Column on your report and listed here if necessary: Data Qualifier (DQ) Flags: None

SAMPLE STATE SPECIFIC NOTES:

Additional Narrative or Comments: None

We appreciate the opportunity to provide you with laboratory services. If you have any questions regarding the enclosed report,
please contact the laboratory and we will be happy to assist you.

Ltta. by >

7
Donald A. D’Anjou, Ph. D.
Laboratory Director

A & L Laboratory: Accreditations: Maine ME00021, New Hampshire 2501, Maine Radon Registration ID # SPC20

Granite State Analytical Services, LLC: Accreditations: New Hampshire 1015; Maine NHO0003;
Massachusetts M-NH0003; Rhode Island 101513; Vermont VT-101507
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GRANITE STATE

ANALYTICAL SERVICES, LLC.

@ 22 Manchester Road, Unit 2, Derry, NH 03038
Phone (800) 699-9920 | (603) 432-3044 website www.granitestateanalytical.com

CERTIFICATE OF ANALYSIS FOR DRINKING WATER

DATE PRINTED: 06/08/2021 Legend
CLIENT NAME: Absolute Resource Associates Passes v
Fails EPA Pri
CLIENT ADDRESS: 124 Heritage Avenue, Suite 10 afls ”mag %’
Portsmouth, NH 03801 Fails EPA Secondary

! Fails State Guideline X
SAMPLE ID #: 2106-00278-001 Attention A
SAMPLED BY: Absolute Resource Associates DATE AND TIME COLLECTED: 05/27/2021  10:45AM

DATE AND TIME RECEIVED: 06/02/2021 09:00AM
SAMPLE ADDRESS:  Finished-SW2 ANALYSIS PACKAGE: HAA GSA
RECEIPT TEMPERATURE: ON ICE 3.1° CELSIUS
MA
MORE LOC INFO: CLIENT JOB #:
Test Description Result TestUnits Pass DQ RL Limit Method  Analyst Date - Time
/Fail Flag Analyzed
Date Extracted No Limit EPA 552.2 GQ-NH 06/04/2021 08:50AM
Dibromoacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 06/05/2021 01:31AM
Dichloroacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 06/05/2021 01:31AM
Monobromoacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 06/05/2021 01:31AM
Monochloroacetic Acid* <2 ug/L 2 No Limit EPA 552.2 KV-NH 06/05/2021 01:31AM
Total Haloacetic Acids* <1 ug/L v 1 60 ug/L EPA 552.2 KV-NH 06/05/2021 01:31AM
Trichloroacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 06/05/2021 01:31AM
2,3-Dibromopropionic Acid 90 % \/ 70-130%  EPA 552.2 - SS KV-NH 06/05/2021 01:31AM
Loeeta. g, >

Page 2 of 2

7
Donald A. D’Anjou, Ph. D.
Laboratory Director
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Laboratory Report

AbSOlUte ReSOurce Asiotlates

124 Heritage Avenue Portsmouth NH 03801

Alex Bishop PO Number: None
Kleinfelder Job ID: 57188
4 Technology Dr. Date Received: 5/27/21
Suite 110

Westborough, MA 01581

Project: Barnstable SW2

Attached please find results for the analysis of the samples received on the date referenced above.

Subcontracted analyses are provided under separate cover.

Unless otherwise noted in the attached report, the analyses performed met the requirements of Absolute
Resource Associates' Quality Assurance Plan. The Standard Operating Procedures are based upon
USEPA SW-846, USEPA Methods for Chemical Analysis of Water and Wastewater, Standard Methods
for the Examination of Water and Wastewater and other recognized methodologies. The results
contained in this report pertain only to the samples as indicated on the chain of custody.

Absolute Resource Associates maintains certification with the agencies listed below. The reported results
apply to the sample(s) in the condition as received at the time the laboratory took custody. This report
shall not be reproduced except in full, without written approval of the laboratory. The liability of ARA is
limited to the cost of the requested analyses, unless otherwise agreed upon in writing.

We appreciate the opportunity to provide laboratory services. If you have any questions regarding the
enclosed report, please contact the laboratory and we will be glad to assist you.

Sincerely,
Absolute Resource Associates

Aaron DeWees Date of Approval: 6/9/2021
Chief Operating Officer Total number of pages: 14

Absolute Resource Associates Certifications

New Hampshire 1732 Massachusetts M-NH902
Maine NH902

124 Heritage Avenue | Portsmouth, NH 03801 | 603-436-2001 | absoluteresourceassociates.com
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Project ID: Barnstable SW2
Sample Association Table

Field ID Matrix Date-Time Sampled Lab# Analysis

Simulated-SW2 Water 5/27/2021 11:15 57188-001
Alkalinity in water by SM2320B
Apparent Color by SM2120B
Bacteria by SM9223B Colilert in Drinking Water
Bromide in water by 300.0A
Calcium in water by 200.8
Chloride in water by 300.0A
Direct Analysis Prep for Drinking Water
Haloacetic acids in water by SM6251 (subcontract)
Iron in water by 200.8
Magnesium in water by 200.8
Manganese in water by 200.8
Nitrate-N in water (NO3) by 300.0A
Nitrite-N in water (NO2) by 300.0A
ortho-Phosphate in water (PO4) by 300.0A
pH in water by SM4500H+B
Sodium in water by 200.8
Specific Conductance / Conductivity by SM2510B
Sulfate in water (SO4) by 300.0A
Total Dissolved Solids by SM2540C
Total Hardness (includes Ca & Mg) by SM2340B
Total Organic Carbon by 5310C
Total Phosphorus in water as P by 365.3
True Color by SM2120B
Turbidity by SM2130B
Turbidity Check for Direct Metals Analysis
VOCs Trihalomethanes in water by 524.2
Zinc in water by 200.8

/
S\
Absolute Resource i
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Project ID: Barnstable SW2
Job ID: 57188

Sample#: 57188-001
Sample ID: Simulated-SW2
Matrix: Water

Sampled: 5/27/21 11:15 Reporting Instr Dil'n Prep Analysis

Parameter Result  Limit  Units Factor Analyst Date Batch Date  Time Reference
chloroform <0.50 0.50 ug/L 1 LMM 2101571 6/3/21 14:52 E524.2
bromodichloromethane <0.50 0.50 ug/L 1 LMM 2101571 6/3/21 14:52 E524.2
dibromochloromethane <0.50 0.50 ug/L 1 LMM 2101571 6/3/21 14:52 E524.2
bromoform <0.50 0.50 ug/L 1 LMM 2101571 6/3/21 14:52 E524.2
Total Trihalomethanes (THMs) <0.50 0.50 ug/L 1 LMM 2101571 6/3/21 14:52 E524.2
Surrogate Recovery Limits

4-bromofluorobenzene SUR 93 70-130 % 1 LMM 2101571 6/3/21 14:52 E524.2
1,4-dichlorobenzene-D4 SUR 89 70-130 % 1 LMM 2101571 6/3/21 14:52 E524.2

Sample#: 57188-001
Sample ID: Simulated-SW2
Matrix: Water

Sampled: 5/27/21 11:15 Reporting Instr Dil'n Prep Analysis
Parameter Result ~ Limit  Units Factor Analyst Date  Batch Date Time Reference
Calcium 19 0.50 mg/L 1 AGN 6/7/21 13945 6/7/21 19:58 E200.8
Iron < 0.050 0.050 mg/L 1 AGN 6/7/21 13945 6/7/21 19:58 E200.8
Magnesium 5.4 0.10 mg/L 1 AGN 6/7/21 13945 6/7/21 19:58 E200.8
Manganese <0.010 0.010 mg/L 1 AGN 6/7/21 13945 6/7/21 19:58 E200.8
Sodium 42 0.10 mg/L 1 AGN 6/7/21 13945 6/7/21 19:58 E200.8
Zinc 0.081 0.010 mg/L 1 AGN 6/7/21 13945 6/7/21 19:58 E200.8
Hardness (as CaCO3) 69 3 mg/L 1 AGN 6/7/21 13945 6/8/21 SM2340B

/
S\
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Project ID: Barnstable SW2
Job ID: 57188

Sample#: 57188-001
Sample ID: Simulated-SW2
Matrix: Water
Sampled: 5/27/21

Parameter
Alkalinity, Total (as CaCO3)
Apparent Color

11:15

Bromide

Chloride

Nitrate-N

Nitrite-N
ortho-phosphate as P
Sulfate

Total Dissolved Solids (TDS)
Total Phosphorus as P
True Color

Total Coliform Bacteria
E. coli Bacteria
Conductivity

pH

H = Sample was received beyond method holding time.

Turbidity

Sample#: 57188-001
Sample ID: Simulated-SW2
Matrix: Water
Sampled: 5/27/21

Parameter
Total Organic Carbon (TOC)

11:15

Reporting Instr Dil'n

Result ~ Limit  Units Factor
70 5 mg/L 1
<5.0 5.0 Cu 1
<0.1 0.1 mg/L 1
51 0.5 mg/L 1
0.7 0.1 mg/L 1
<0.1 0.1 mg/L 1
0.2 0.1 mg/L 1
21 0.5 mg/L 1
200 20 mg/L 1
0.19 0.01 mg/L 1
<5.0 5.0 Cu 1
absent 1
absent 1
340 5 umhos/cm 1
7.4H pH 1
<1.0 1.0 NTU 1

Reporting Instr Dil'n

Result  Limit Units  Factor

<1.0 1.0 mg/L 1

40f14

Analyst
DJM
SFM
DBV
DBV
DBV
DBV
DBV
DBV
SFM
SFM
SFM
DBV
DBV
SFM
SFM

AGN

Analyst
DBV

Prep
Date

Prep
Date

Analysis

Batch  Date
2101535 6/2/21
2101509 5/28/21
2101519 5/28/21
2101519 5/28/21
2101519 5/28/21
2101519 5/28/21
2101519 5/28/21
2101519 5/28/21
2101566 6/2/21
2101506 5/28/21
2101510 5/28/21
2101516 5/27/21
2101516 5/27/21
2101528 6/1/21
2101511 5/28/21

2101503 5/28/21

Time
9:21
12:45
11:56
11:56
11:56
11:56
11:56
11:56
14:25
15:00
12:45
17:40
17:40
14:00
10:31

11:43

Analysis

Batch Date
2101548 6/2/21

Time
14:38

Reference
SM2320B
SM2120B
E300.0A
E300.0A
E300.0A
E300.0A
E300.0A
E300.0A
SM2540C
E365.3
SM2120B
SM9223BColilert
SM9223BColilert
SM2510B
SM4500H+B

SM2130B

Reference
SM5310C

/
S\
Absolute Resource
il
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Quality Control Report

N/
Y
Absolute Resource%/

associate sS4

124 Heritage Avenue Unit 16
Portsmouth, NH 03801
www.absoluteresourceassociates.com
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Absolute Resource

associates

Case Narrative
Lab # 57188

Sample Receiving and Chain of Custody Discrepancies

Samples were received in acceptable condition, between 0 and 6 degrees C, on ice, and in accordance with
sample handling, preservation and integrity guidelines.

Samples qualified with an "H" were received beyond method holding time and analyzed at customer's request.

Calibration
No exceptions noted.

Method Blank
No exceptions noted.

Surrogate Recoveries
No exceptions noted.

Laboratory Control Sample Results
No exceptions noted.

Matrix Spike/Matrix Spike Duplicate/Duplicate Results
Not requested for this project.

Other
Reporting Limits: Dilutions performed during the analysis are noted on the result pages.

No other exceptions noted.

6 of 14



%R
BLK
CCB
ccv
CRM
CRMD
Dil'n
DL
DUP
LCS
LCSD
LOD
LoQ
MB
MLCS
MLCSD
MS
MSD
PB
Qc
RL
RPD

SUR

GLOSSARY

Percent Recovery

Blank (Method Blank, Preparation Blank)

Continuing Calibration Blank

Continuing Calibration Verification

Certified Reference Material (associated with solid Metals samples)
Certified Reference Material Duplicate (associated with solid Metals samples)
Dilution

Detection Limit

Duplicate

Laboratory Control Sample

Laboratory Control Sample Duplicate

Limit of Detection

Limit of Quantitation

Methanol Blank (associated with solid VOC samples)

Methanol Laboratory Control Sample (associated with solid VOC samples)
Methanol Laboratory Control Sample Duplicate (associated with solid VOC samples)
Matrix Spike

Matrix Spike Duplicate

Preparation Blank

Quality Control

Reporting Limit

Relative Percent Difference

Surrogate

S
Absolute Resource

associatesShe>
124 Heritage Avenue Unit 16
Portsmouth, NH 03801
www.absoluteresourceassociates.com
7 of 14




- QC Report -

Method

E524.2

E524.2

E524.2

E524.2

QCID
BLK2101571

DUP2101571

LCS2101571

LCSD2101571

Parameter
chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR
Total Trihalomethanes (THMs)

chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR
Total Trihalomethanes (THMs)

chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR
Total Trihalomethanes (THMs)

chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR
Total Trihalomethanes (THMs)

Associated Sample

N N NN

57188-001
57188-001
57188-001
57188-001
57188-001
57188-001
57188-001

N N NN

8 of 14

Result

0.50
0.50
0.50
0.50
93
95

0.50
0.50
0.50
0.50
96
95

10
10
10
11
112
122

10
9.9
10
10
106
114

Units Amt Added
ug/L
ug/L
ug/L
ug/L
%
%
ug/L
ug/L
ug/L
ug/L
%
%
ug/L 10
ug/L 10
ug/L 10
ug/L 10
%
%
ug/L 10
ug/L 10
ug/L 10
ug/L 10

%
%

%R

104
103
104
110

100
99
101
105

Limits

70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130

RPD RPD Limit

20
20
20
20

95.8

20
20
20
20

SN b

/
s\
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Method QCID Parameter Associated Sample Result Units Amt Added %R Limits RPD RPD Limit

E200.8 BLK13945 Calcium < 0.50 mg/L
Iron < 0.050 mglL
Magnesium < 0.10 mglL
Manganese < 0.010 mglL
Sodium < 0.10 mglL
Zinc < 0.010 mglL
E200.8 DUP13945 Calcium 57136-001 0.69 mg/L 9 20
Iron 57136-001 < 0.050 mglL 20
Magnesium 57136-001 0.48 mglL 2 20
Manganese 57136-001 0.030 mg/L 0 20
E200.8 LCS13945 Calcium 26 mglL 25 102 85 115
Iron 051 mglL 05 102 85 115
Magnesium 0.47 mglL 0.5 95 85 115
Manganese 0.49 mglL 0.5 98 85 115
Sodium 49 mg/lL 5 98 85 115
Zinc 049 mgL 05 98 85 115
E200.8 LCSD13945  Calcium 26 mglL 25 106 85 115 3 20
Iron 051 mglL 05 102 85 115 0 20
Magnesium 0.48 mglL 0.5 96 85 115 1 20
Manganese 0.50 mg/L 0.5 99 85 115 1 20
Sodium 5.0 mglL 5 100 85 115 2 20
Zinc 050 mglL 05 99 85 115 1 20
E200.8 MS13945 Calcium 57136-001 30 mglL 25 121 70 130
Iron 57136-001 049 mgL 05 98 70 130
Magnesium 57136-001 0.96 mg/L 0.5 96 70 130
Manganese 57136-001 0.54 mglL 0.5 101 70 130
E200.8 MS13945 Calcium 57190-003 21 mglk 25 104 70 130
Iron 57190-003 049 mgL 05 97 70 130
Magnesium 57190-003 59 mglL 0.5 108 70 130
Manganese 57190-003 0.50 mg/L 0.5 100 70 130
Sodium 57190-003 47 mg/lL 5 103 70 130
Zinc 57190-003 051 mglL 05 102 70 130

/
s\l
Absolute Resource

associates-nnD
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Method
E300.0A

E300.0A

E300.0A

E300.0A

E300.0A

E300.0A

E300.0A

E300.0A

E365.3

E365.3

E365.3

QCID
BLK2101519

DUP2101519

LCS2101519

LCSD2101519

MS2101519

MS2101519

MS2101519

MSD2101519

LCS2101506
LCSD2101506

PB2101506

Parameter
Bromide
Chloride
Nitrate-N
Nitrite-N
ortho-phosphate as P
Sulfate

Nitrate-N
Nitrite-N

Bromide

Chloride

Nitrate-N

Nitrite-N
ortho-phosphate as P
Sulfate

Bromide

Chloride

Nitrate-N

Nitrite-N
ortho-phosphate as P
Sulfate

Chloride

Nitrate-N
Nitrite-N

Chloride

Nitrate-N
Nitrite-N

Sulfate

Chloride

Total Phosphorus as P
Total Phosphorus as P

Total Phosphorus as P

Associated Sample

N N N N NN

57189-003
57189-003

N

57078-006

57189-003
57189-003

57190-008
57190-008
57190-008
57190-008

57078-006

10 of 14

Result

0.1
0.5
0.1
0.1
0.1
0.5

0.5
0.1

95
97
9.9
15
10
97

95
98
9.9
15
10
97

17

2.0
24

42
2.2
25

23

18

0.19

0.20

0.01

Units Amt Added
mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L 10
mg/L 100
mg/L 10
mg/L 15
mg/L 10
mg/L 100
mg/L 10
mg/L 100
mg/L 10
mg/L 15
mg/L 10
mg/L 100
mg/L 16
mg/lL  1.66
mg/lL 253
mg/L 16
mg/lL  1.66
mg/lL 253
mg/L 16
mg/L 16
mg/L 0.2
mg/L 0.2
mg/L

%R

95
97
99
97
102
97

95
98
99
97
104
97

104

100
93

107

96

98

Limits

90 110
90 110
90 110
90 110
90 110
90 110
90 110
90 110
90 110
90 110
90 110
90 110
90 110
90 110
90 110
90 110
90 110
90 110
90 110
90 110
75 125
75 125

RPD RPD Limit

10

10
10
10
10
10
10

O N O O, O

/
N\
Absolute Resource
2>

associate st



Method
SM2120B

SM2120B

SM2120B

SM2120B

SM2120B

SM2120B

SM2120B

SM23208

SM2320B

SM2320B

SM23208

SM23208

SM23208

SM23208

SM2320B

SM2510B

SM2510B

SM2510B

SM2510B

SM2510B

SM2540C

SM2540C

SM2540C

SM4500H+B

SM4500H+B

SM4500H+B

SM4500H+B

QCID
DUP2101509

DUP2101509
LCS2101509

PB2101509

BLK2101510
DUP2101510

LCS2101510

CCVB2101535

CCVE2101535

Parameter

Apparent Color
Apparent Color
Apparent Color

Apparent Color

True Color
True Color

True Color

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

CCVM2101535 Alkalinity, Total (as CaCO3)

DUP2101535

DUP2101535

LCS2101535

LCSD2101535

PB2101535

BLK2101528

DUP2101528

DUP2101528

LCS2101528

LCSD2101528

DUP2101566

LCS2101566

PB2101566

DUP2101511

DUP2101511

DUP2101511

DUP2101511

Alkalinity, Total (as CaCO3)
Alkalinity, Total (as CaCO3)
Alkalinity, Total (as CaCO3)
Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Conductivity
Conductivity
Conductivity
Conductivity

Conductivity

Total Dissolved Solids (TDS)
Total Dissolved Solids (TDS)

Total Dissolved Solids (TDS)

pH
pH
pH

pH

Associated Sample
57139-001

57139-005

57187-001 <

57190-004

57190-007

57190-008

57190-009

57190-007

57136-001
57179-001
57186-001

57190-009

11 0f 14

Result
8

8

35

35

6.04

4.06

4.06

75

15

24

25

150

150

1400

1400

76

110

20

8.3

8.1

7.3

74

Units Amt Added

Cu
Cu
Cu

Cu

Cu
Cu

Cu

pH
pH
pH
mg/L
mg/L
mg/L
mg/L

mg/L

uS/icm
uS/icm
uS/icm
uS/icm

uS/cm

mg/L
mg/L

mg/L

pH
pH
pH

pH

35

35

25

25

1409

1409

99.2

%R

97

98

99

102

106

Limits RPD RPD Limit
0 20
0 20
30 40
5
5
20
30 40
5.94 6.06
3.94 4.06
3.94 4.06
3 10
2 10
90 110
90 110 1 10
0 20
2 20
90 110
90 110 20
5 5
75 125

/
N\
Absolute Resource
2>

associate st



Method
SM5310C

SM5310C

SM5310C

SM5310C

SM5310C

QCID Parameter
BLK2101548 Total Organic Carbon (TOC)

DUP2101548 Total Organic Carbon (TOC)
LCS2101548  Total Organic Carbon (TOC)
LCSD2101548 Total Organic Carbon (TOC)

MS2101548  Total Organic Carbon (TOC)

Associated Sample

57219-001

57219-002

12 of 14

Result
1

9

10

10

13

Units Amt Added
mg/L

mg/L

mg/L 10
mg/L 10
mg/L 10

%R

102

102

97

Limits RPD RPD Limit
1 20

85 115

85 115 0 20

75 125

/
s\l
Absolute Resource

associates-nnD
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S 124 Heritage Avenue #16 CHAIN-OF-CUSTODY RECORD 88
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Sample Receipt Condition Report

Absolute Resource Associates

57188

/ Job Number:

Samples Received from: O-UPS [O-FedEx O.WSPS [Lab Coutier O-Client Drop-off  [I-
Custody Seals - present & intact: [-Yes [O-No N/ CoC signed: EBCes O-No
Receipt Temp: l = Samples on ice? “Yes [O0-No [O-N/A Sampled < 24 hrs ago? BYes [-No
PFAS-only real ice? [-Yes [0-No /A Any signs of freezing? [1-Yes M

Comments: =

Preservation Bottle Size/Type & Quantity | Check pH for ALL applicable*

|/ Analysis , - eal | samples and document: |
[HClL | 40mL(G) 21 250mL®) |  [500mL® | (1@ | | R B S|
[FINO, [ 125mL@®) | | 250mL(®) | | [ 500mL(®) | | EiE ELHZZ’:

HSO, | 40mL(G) 77t 60m®) | | 125miP) | | | 250mie) 1 [500ml® 1. plios JPE g }q
NaOH | 125mL®) | | 250mI(P) ! = e s e
(NH):80;4 ‘60mL(P) ; __{ 125mL(@P) | | 250mL(P) i e | eSS
ZadcNaOH | 125mL(P) | | 250mL®) | | = P TR (B =54

Tt | 125mL(P) | ! 250mL (P) | | == —!— i | [ byanalystVOC PRAS. TOCOKG
NHsAc | 125mL(P) l | 250mL (P) | i ___:1__ _; s '_ 7 Residual Cl not present:

NaS:0s 40mL(G) | 120mL(P) | i sl 3 §3N6_25 —Dest608_

MeOH 20mL(G) !401‘11L(G) | s i _L acteria ResCl ¥ by analys :
None (solid) | 20z(G) |402(G) | [80z(G) | | Syrnge | | | PC Dry applicable? Y "N~
None (water) | 49ml(G) . | | 60mL®) |2 | 125mL®) |5 | 250mL() | soomLasf \ litig | 1L @) |

| (w] (6) 5 | 24 ] |- JES L]

Mold | Cassette | Bulk | Plat ——tTapelitt | | __! 1
Asbestos | Cassette Bulk‘__:__/-4/ —!— | :]j l S80I Sl Tl
Lead | Cassette _|_—TBulk | Wipe J_ = _ i ils | | e poRia |

'\-4/ | | ! | : : | l |

Login Review

Proper lab sample contamers/ enough volume/correct preservatzve:’ .

Analyses marked on COC match bottles rccmm:clD

VOC &TOC Water-no hmdapacc’
VOC Solid-McOH covers solid, no leaks, Prep Expiration OK?

PF AS: Lab specific bottles? QC received, if required?

=
= + = = =
Bactena bottles provided by ARA? | 8
_Samplefs wlthm holding ul.'n;‘? P nrl DC‘(Q,’"\X < / i ) . d
Coliform/E. ki (P/ A%r MPN), Enterococci,\Color \/ o | \5
! TDissolved Oxygen, Unpres 624 w B | __l_ = £ =
Date, time & ID on samples rnatch CoC? .//' :
Rushes communicated to ana]vst in \!i.f‘rn:mg> | - | J
| Subcontract note on login board? l 2 /i |
| Pesticides EPA 608 pH5-9? A |
Compliance samples have no discrepancies/require no flags? . ' e | (Or must be re].ected)
I N G =S : T T S ' " Dis samples ES, MA
Log-in Supervisor notified immediately of following items: / Dk Crepanm" compliznce samples (NHDES, MADEP,

DoD etc.) or uncommon requests.

Inspected and Received By:

Date/Time: 52 QEZ‘ (8 l’%

Peer Review Checklist

O Client ID/Project Manager [ On Ice, Temperature OK? O Sample IDs O Analyses in Correctly

[0 Project Name O PO# (if provided) O Matnx -references

[0 TAT/rushes communicated [J Sub samples sent? Shipping Charge? O Date/Time collected -wastewater methods

O Received Date/Time [0 Issues noted above communicated? O Short HTs communicated [ Notes from CoC in LIMS

Reviewed By: Date:
Notes: (continue on back as needed) Initials Date What was sent?

Uploaded/PDF __ _ Report/ Data/ EDD / Invoice
Uploaded/PDF _ Report/Data/ EDD / Invoice
Uploaded/PDF _ _ Report/Data/EDD / Invoice
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QSD-04 Rev8 01/06/21 JVG (Page 1 of 1)
14



GRANITE STATE

ANALYTICAL SERVICES, LLC.
@ 22 Manchester Road, Unit 2, Derry, NH 03038
- Phone (800) 699-9920 | (603) 432-3044 website www.granitestateanalytical.com

Laboratory Report

Absolute Resource Associates Date Printed: 06/08/2021

124 Heritage Avenue, Suite 10 Work Order #: 2106-00273
Portsmouth, NH 03801 Client Job #:

Date Received: 06/02/2021

Sample collected in: Massachusetts

Attached please find results for the analysis of the samples received on the date referenced above.

Unless otherwise noted in the attached report, the analyses performed met the requirements of the analyzing laboratory's Quality
Assurance Plan, Standard Operating Procedures and State Accreditation. This certificate shall not be reproduced, except in full,
without the written approval of the analyzing laboratory. The results presented in this report relate to the samples listed on the
following pages in the condition in which they were received. Accreditation for each analyte is identified by the * symbol following
the analyte name. Location of our analyzing laboratory is identified by the code in the Analyst Column.

A & L Laboratory: Granite State Analytical Services LLC:
Identified by ME in Analyst Column Identified by NH in Analyst Column
155 Center Street, Auburn, Maine 04210 22 Manchester Road, Derry, NH 03038
www.allaboratory.com www.granitestateanalytical.com

ANALYSIS RELATED NOTES:

e RL:"Reporting limit" means the lowest level of an analyte that can be accurately recovered from the matrix of interest.
e A&L Laboratory / Granite State Analytical Services LLC. accreditation lists can be found on our websites listed above.

e Subcontracted samples will be identified by the Accreditation number of the subcontract laboratory in the analyst field for
each analyte and the appropriate laboratory will be listed here. None

e Data Qualifiers (DQ) Flags provide additional information in regards to the receipt, analysis or quality control of a sample.
These are indicated under the DQ Flags Column on your report and listed here if necessary: Data Qualifier (DQ) Flags: None

SAMPLE STATE SPECIFIC NOTES:

Additional Narrative or Comments: None

We appreciate the opportunity to provide you with laboratory services. If you have any questions regarding the enclosed report,
please contact the laboratory and we will be happy to assist you.

Ltta. by >

7
Donald A. D’Anjou, Ph. D.
Laboratory Director

A & L Laboratory: Accreditations: Maine ME00021, New Hampshire 2501, Maine Radon Registration ID # SPC20

Granite State Analytical Services, LLC: Accreditations: New Hampshire 1015; Maine NHO0003;
Massachusetts M-NH0003; Rhode Island 101513; Vermont VT-101507

Page 1 of 2



GRANITE STATE

ANALYTICAL SERVICES, LLC.

@ 22 Manchester Road, Unit 2, Derry, NH 03038
Phone (800) 699-9920 | (603) 432-3044 website www.granitestateanalytical.com

CERTIFICATE OF ANALYSIS FOR DRINKING WATER

DATE PRINTED: 06/08/2021 Legend
CLIENT NAME: Absolute Resource Associates Passes v
Fails EPA Pri
CLIENT ADDRESS: 124 Heritage Avenue, Suite 10 afls ”mag %’
Portsmouth, NH 03801 Fails EPA Secondary

! Fails State Guideline X
SAMPLE ID #: 2106-00273-001 Attention A
SAMPLED BY: Absolute Resource Associates DATE AND TIME COLLECTED: 05/27/2021  11:15AM

DATE AND TIME RECEIVED: 06/02/2021 09:00AM
SAMPLE ADDRESS:  Simulated-SW2 ANALYSIS PACKAGE: HAA GSA
RECEIPT TEMPERATURE: ON ICE 3.1° CELSIUS
MA
MORE LOC INFO: CLIENT JOB #:
Test Description Result TestUnits Pass DQ RL Limit Method  Analyst Date - Time
/Fail Flag Analyzed
Date Extracted No Limit EPA 552.2 GQ-NH 06/04/2021 08:50AM
Dibromoacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 06/05/2021 12:50AM
Dichloroacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 06/05/2021 12:50AM
Monobromoacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 06/05/2021 12:50AM
Monochloroacetic Acid* <2 ug/L 2 No Limit EPA 552.2 KV-NH 06/05/2021 12:50AM
Total Haloacetic Acids* <1 ug/L v 1 60 ug/L EPA 552.2 KV-NH 06/05/2021 12:50AM
Trichloroacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 06/05/2021 12:50AM
2,3-Dibromopropionic Acid 102 % \/ 70-130%  EPA 552.2 - SS KV-NH 06/05/2021 12:50AM
Loeeta. g, >

Page 2 of 2

7
Donald A. D’Anjou, Ph. D.
Laboratory Director
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<& eurofins
Eaton Analytical

LABORATORY REPORT

If you have any questions concerning this report, please do not hesitate to call us at
(800) 332-4345 or (574) 233-4777.

This report may not be reproduced, except in full, without written approval from EEA.

Page 1 of 6



4% eurofins

Eaton Analytical

STATE CERTIFICATION LIST

State Certification State Certification
Alabama 40700 Missouri 880
Alaska INO0035 Montana CERT0026
Arizona AZ0432 Nebraska NE-OS-05-04
Arkansas INO0035 Nevada INO0035
California 2920 New Hampshire* 2124
Colorado INO0035 New Jersey* IN598
Colorado Radiochemistry INO0035 New Mexico INO0035
Connecticut PH-0132 New York* 11398
Delaware INO35 North Carolina 18700
Florida(Primary AB)* E87775 North Dakota R-035
Georgia 929 Ohio 87775
Hawaii INO35 Oklahoma D9508
Idaho INO0035 Oregon* 4156
lllinois* 200001 Pennsylvania® 68-00466
lllinois Microbiology 17767 Puerto Rico INO0035
lllinois Radiochemistry INO0035 Rhode Island LAO00343
Indiana Chemistry C-71-01 South Carolina 95005
Indiana Microbiology M-76-07 South Dakota INOO035
lowa 098 Tennessee TN02973
Kansas® E-10233 Texas™ T104704187
Kentucky 90056 Texas/TCEQ TX207
Louisiana”* LAO14 Utah* INO0035
Maine INO0035 Vermont VT-8775
Maryland 209 Virginia* 460275
Massachusetts M-INO35 Washington C837
Michigan 9926 West Virginia 9927 C
Minnesota* 018-999-338 Wisconsin 999766900
Mississippi INO35 Wyoming INO35
EPA INO0035

*NELAP/TNI Recognized Accreditation Bodies

Revision date: 09/29/2020

Page 2 of 6



<& eurofins
Eaton Analytical

110 South Hill Street
South Bend, IN 46617
Tel: (574) 233-4777
Fax: (574) 233-8207

1 800 332 4345

Laboratory Report
Client:  Alpha Analytical Report: 519815
Attn:  Nathalie Lewis Priority: S.tandard Written
Eight Walkup Drive Status: Final
Westborough, MA 01581 PWS ID: Not Supplied

| Sample Information |

EEA Client ID Method Collected Collected Received
ID # Date / Time By: Date / Time

4917423 L2128312-01/Finished-SW2 317.0 05/27/21 10:45 Client 06/02/21 08:30
4917424 L2128312-02/Simulated-SW2 317.0 05/27/21 11:15 Client 06/02/21 08:30
| Report Summary |

Note: Sample containers were provided by the client.

Detailed quantitative results are presented on the following pages. The results presented relate only to the samples provided for
analysis.

We appreciate the opportunity to provide you with this analysis. If you have any questions concerning this report, please do not
hesitate to call Pat Muff at (574) 233-4777.

Note: This report may not be reproduced, except in full, without written approval from EEA.

—
s e 06/10/2021

Authorized Signature Title Date
Client Name: Alpha Analytical
Report #: 519815
Page 1 of 3
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Client Name:  Alpha Analytical Report #: 519815

Sampling Point: L2128312-01/Finished-SW2 PWS ID: Not Supplied

General Chemistry

Analyte Analyte Method Reg MRLt Result Units Preparation Analyzed EEA
ID # Limit Date Date 1D #
15541-45-4 Bromate 317.0 10~ 1.0 <1.0 ug/L -—- 06/08/21 22:12 | 4917423
Sampling Point: L2128312-02/Simulated-SW2 PWS ID: Not Supplied

General Chemistry

Analyte Analyte Method Reg MRLt Result Units Preparation Analyzed EEA
ID # Limit Date Date ID #
15541-45-4 | Bromate [ 317.0 10* | 10 | <10 | ug/L [ 06/08/21 22:37 | 4917424

1 EEA has demonstrated it can achieve these report limits in reagent water, but can not document them in all sample matrices.

Reg Limit Type: MCL SMCL AL
Symbol: * A I
Page 2 of 3
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Client Name:  Alpha Analytical Report #: 519815

Lab Definitions

Continuing Calibration Check Standard (CCC) / Continuing Calibration Verification (CCV) / Initial Calibration Verification
Standard (ICV) / Initial Performance Check (IPC) - is a standard containing one or more of the target analytes that is prepared
from the same standards used to calibrate the instrument. This standard is used to verify the calibration curve at the beginning of
each analytical sequence, and may also be analyzed throughout and at the end of the sequence. The concentration of continuing
standards may be varied, when prescribed by the reference method, so that the range of the calibration curve is verified on a
regular basis. CCL, CCM, and CCH are the CCC standards at low, mid, and high concentration levels, respectively.

Internal Standards (IS) - are pure compounds with properties similar to the analytes of interest, which are added to field samples
or extracts, calibration standards, and quality control standards at a known concentration. They are used to measure the relative
responses of the analytes of interest and surrogates in the sample, calibration standard or quality control standard.

Laboratory Duplicate (LD) - is a field sample aliquot taken from the same sample container in the laboratory and analyzed
separately using identical procedures. Analysis of laboratory duplicates provides a measure of the precision of the laboratory
procedures.

Laboratory Fortified Blank (LFB) / Laboratory Control Sample (LCS) - is an aliquot of reagent water to which known
concentrations of the analytes of interest are added. The LFB is analyzed exactly the same as the field samples. LFBs are used to
determine whether the method is in control. FBL, FBM, and FBH are the LFB samples at low, mid, and high concentration levels,
respectively.

Laboratory Method Blank (LMB) / Laboratory Reagent Blank (LRB) - is a sample of reagent water included in the sample batch
analyzed in the same way as the associated field samples. The LMB is used to determine if method analytes or other background
contamination have been introduced during the preparation or analytical procedure. The LMB is analyzed exactly the same as the
field samples.

Laboratory Trip Blank (LTB) / Field Reagent Blank (FRB) - is a sample of laboratory reagent water placed in a sample container
in the laboratory and treated as a field sample, including storage, preservation, and all analytical procedures. The FRB/LTB
container follows the collection bottles to and from the collection site, but the FRB/LTB is not opened at any time during the trip.
The FRB/LTB is primarily a travel blank used to verify that the samples were not contaminated during shipment.

If applicable, the calculation of the matrix spike (MS) or matrix spike duplicate (MSD) percent recovery is as follows: (MS or MSD
value - Sample value) * 100 / spike target / dilution factor = Recovery %

Matrix Spike Duplicate Sample (MSD) / Laboratory Fortified Sample Matrix Duplicate (LFSMD) - is a sample aliquot taken
from the same field sample source as the Matrix Spike Sample to which known quantities of the analytes of interest are added in
the laboratory. The MSD is analyzed exactly the same as the field samples. Analysis of the MSD provides a measure of the
precision of the laboratory procedures in a specific matrix. SDL, SDM, and SDH / LFSMDL, LFSMDM, and LFSMDH are the MSD
or LFSMD at low, mid, and high concentration levels, respectively.

Matrix Spike Sample (MS) / Laboratory Fortified Sample Matrix (LFSM) - is a sample aliquot taken from field sample source to
which known quantities of the analytes of interest are added in the laboratory. The MS is analyzed exactly the same as the field
samples. The purpose is to demonstrate recovery of the analytes from a sample matrix to determine if the specific matrix
contributes bias to the analytical results. MSL, MSM, and MSH / LFSML, LFSMM, and LFSMH are the MS or LFSM at low, mid, and
high concentration levels, respectively.

Quality Control Standard (QCS) / Second Source Calibration Verification (SSCV) - is a solution containing known
concentrations of the analytes of interest prepared from a source different from the source of the calibration standards. The solution
is obtained from a second manufacturer or lot if the lot can be demonstrated by the manufacturer as prepared independently from
other lots. The QCS sample is analyzed using the same procedures as field samples. The QCS is used as a check on the
calibration standards used in the method on a routine basis.

Reporting Limit Check (RLC) / Initial Calibration Check Standard (ICCS) - is a procedural standard that is analyzed each day to
evaluate instrument performance at or below the minimum reporting limit (MRL).

Surrogate Standard (SS) / Surrogate Analyte (SUR) - is a pure compound with properties similar to the analytes of interest, which
is highly unlikely to be found in any field sample, that is added to the field samples, calibration standards, blanks and quality control
standards before sample preparation. The SS is used to evaluate the efficiency of the sample preparation process.

Page 3 of 3
Page 5 of 6
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Client Information

Client: Alpha Analytical Labs
Address: Eight Walkug Drive
Westborough, MA 01581-1019

Phone: 508.438.5170
Email: nlewis@alphalab.com

Reference following Alpha Job Number on final report/deliverables: L2128312

Subcontract Chain of Custody
Eurofins US

110 South Hill St.
South Bend, IN 46817

Project Information

Project Location: MA, y
Project Manager: Nathalie Lewis

Turnaround & Deliverables Information

Alpha Job Number
L2128312

Regulatory Requirements/Report Limits

State/Federal Program:
Regulatory Criteria:

Due Date:
Deliverables:

Project Specific Requirements and/or Report Requirements

Report to include Method Blank, LCS/ILCSD:

Additional Comments: Send all resultsireports to subreports@alphalab.com

. Collection Sample . Batch
Lab ID Client 1D Date/Time Matrix Analysis Qc
FINISHED-SW2 05-27-21 10:45 oW Bromate
BIMULATED-SW2 05-27-21 11:15 DW Bromate
Relinquisheg By: Date/Time: Received By: Date/Time:
Fi
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Laboratory Report

124 Heritage Avenue Portsmouth NH 03801

Alex Bishop PO Number: None
Kleinfelder Job ID: 57268
4 Technology Dr. Date Received: 6/3/21
Suite 110

Westborough, MA 01581

Project: Barnstable StraightWay2

Attached please find results for the analysis of the samples received on the date referenced above.

Unless otherwise noted in the attached report, the analyses performed met the requirements of Absolute
Resource Associates' Quality Assurance Plan. The Standard Operating Procedures are based upon
USEPA SW-846, USEPA Methods for Chemical Analysis of Water and Wastewater, Standard Methods for
the Examination of Water and Wastewater and other recognized methodologies. The results contained in
this report pertain only to the samples as indicated on the chain of custody.

Absolute Resource Associates maintains certification with the agencies listed below. The reported results
apply to the sample(s) in the condition as received at the time the laboratory took custody. This report shall
not be reproduced except in full, without written approval of the laboratory. The liability of ARA is limited to
the cost of the requested analyses, unless otherwise agreed upon in writing.

We appreciate the opportunity to provide laboratory services. If you have any questions regarding the
enclosed report, please contact the laboratory and we will be glad to assist you.

Sincerely,
Absolute Resource Associates

/ Wi,

* Ty
Alex Alterisio Date of Approval: 6/11/2021
Authorized Signature Total number of pages: 19

Absolute Resource Associates Certifications

New Hampshire 1732 Massachusetts M-NH902
Maine NH902

124 Heritage Avenue | Portsmouth, NH 03801 | 603-436-2001 | absoluteresourceassociates.com
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Project ID: Barnstable StraightWay2

Sample Association Table

Field ID Matrix Date-Time Sampled Lab# Analysis

RAW-SW2 Water 6/3/202111:10 57268-001
Alkalinity in water by SM2320B
Apparent Color by SM2120B
Bacteria by SM9223B Colilert in Drinking Water
Bromide in water by 300.0A
Calcium in water by 200.8
Chloride in water by 300.0A
Direct Analysis Prep for Drinking Water
Iron in water by 200.8
Low level 1,4-dioxane in water by 8260 SIM
Magnesium in water by 200.8
Manganese in water by 200.8
PFAS in Water by EPA 537.1
pH in water by SM4500H+B
Sodium in water by 200.8
Specific Conductance / Conductivity by SM2510B
Sulfate in water (SO4) by 300.0A
Total Dissolved Solids by SM2540C
Total Hardness (includes Ca & Mg) by SM2340B
Total Organic Carbon by 5310C
True Color by SM2120B
Turbidity by SM2130B
Turbidity Check for Direct Metals Analysis
Zinc in water by 200.8

Field Blank Water 6/3/202111:10 57268-002
PFAS in Water by EPA 537.1

f
Y/
Absolute Resource%

associates-nn

20of19



Project ID: Barnstable StraightWay2

Job ID: 57268

Sample#: 57268-001
: RAW-SW2

Sample ID

Matrix: Water

Sampled

Parameter

1,4-dioxane

1 6/3/21

11:10

Result
0.72

Reporting
Limit
0.25

DL Units

0.12

ug/L

Instr Dil'n

Prep

Factor Analyst Date Time

1

30f19

LMM

Batch
2101643

Analysis
Date Time Reference

6/8/21 11:13 SW8260Dmod

/
s\
Absolute Resource i

associates-nnD



Project ID: Barnstable StraightWay2

Job ID: 57268

Sample#: 57268-001
Sample ID: RAW-SW2
Matrix: Water

Sampled: 6/3/21  11:10
Reporting
Parameter Result Limit DL Units
Calcium 19 050 0.013 mglL
Iron 0.53 0.050 0.0032 mglL
Magnesium 55 0.10 0.00066 mg/L
Manganese 0.97 0.010 0.0010 mg/L
Sodium 26 010 0.021 mglL
Zinc 0.0039J 0.010 0.0028 mglL
Hardness (as CaCO3) 69 3 04 mglL
Sample#: 57268-001
Sample ID: RAW-SW2
Matrix: Water
Sampled: 6/3/21 11:10
Reporting
Parameter Result Limit DL Units
Alkalinity, Total (as CaCO3) 47 5 047 mglL
Apparent Color U 5.0 25 CU
Bromide 0.1 01 0.021 mglL
Chloride 47 0.5 0.36 mglL
Sulfate 19 0.5 021 mglL
Total Dissolved Solids (TDS) 190 20 75 mglL
True Color U 5.0 25 CU
Total Coliform Bacteria absent
E. coli Bacteria absent
Conductivity 280 5 umhos/cm
pH 6.6 H pH
H = Sample was received beyond method holding time.
Turbidity 16 1.0 040 NTU
Sample#: 57268-001
Sample ID: RAW-SW2
Matrix: Water
Sampled: 6/3/21 11:10
Reporting
Parameter Result Limit DL Units
Total Organic Carbon (TOC) 0.85J 1.0 0.59 mglL

Instr Dil'n Prep
Factor Analyst Date Time
1 AGN 6/7/21 16:47
1 AGN 6/7/21 16:47
1 AGN 6/7/21 16:47
1 AGN 6/7/21 16:47
1 AGN 6/7/21 16:47
1 AGN 6/7/21 16:47
1 AGN 6/7/21 16:47
Instr Dil'n Prep
Factor Analyst Date Time
1 DJM
1 DJM
1 DBV
1 DBV
1 DBV
1 SFM
1 DJM
1 AJD
1 AJD
1 SFM
1 SFM
1 AGN
Instr Dil'n Prep
Factor Analyst Date Time

1

4 0of 19

DBV

Batch

13946
13946
13946
13946
13946
13946
13946

Batch

2101588
2101582
2101597
2101597
2101597
2101631
2101583
2101593
2101593
2101638
2101579

2101590

Batch
2101615

Analysis

Date

6/7/21
6/7/21
6/7/21
6/7/21
6/7/21
6/7/21
6/8/21

Time
22:30
22:30
22:30
22:30
22:30
22:30

Analysis

Date

6/4/21
6/4/21
6/4/21
6/4/21
6/4/21
6/8/21
6/4/21
6/3/21
6/3/21
6/8/21
6/4/21

6/4/21

Time
10:30
11:40
15:12
15:12
15:12
17:27
11:40
17:45
17:45
16:45

7:13

16:18

Analysis

Date

Time

Reference

E200.8
E200.8
E200.8
E200.8
E200.8
E200.8
SM2340B

Reference

SM23208
SM2120B
E300.0A
E300.0A
E300.0A
SM2540C
SM2120B
SM9223BCaolilert
SM9223BCaolilert
SM2510B
SM4500H+B

SM2130B

Reference

6/7/21 12:36 SM5310C

/
S\
Absolute Resource
il
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Project ID: Barnstable StraightWay2
Job ID: 57268
Sample#: 57268-001
Sample ID: RAW-SW2
Matrix: Water
Sampled: 6/3/21 11:10
Method Reference: E537.1

Parameter

2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic acid

(GenX acid) (HFPODA)

n-ethyl perfluorooctanesulfonamido acetic acid
(NETFOSAA)

n-methylperfluorooctane sulfonamido acetic acid
(NMEFOSAA)

perfluorobutane sulfonic acid (PFBS)
perfluorodecanoic acid (PFDA)
perfluorododecanoic acid (PFDOA)
perfluoroheptanoic acid (PFHPA)
perfluorohexane sulfonic acid (PFHXS)
perfluorohexanoic acid (PFHXA)
perfluorononanoic acid (PFNA)
perfluorooctane sulfonic acid (PFOS)
perfluorooctanoic acid (PFOA)
perfluorotetradecanoic acid (PFTEA)
perfluorotridecanoic acid (PFTRIA)
perfluoroundecanoic acid (PFUNA)

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
(11CLPF30UDS)

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid
(9CLPF30NS)

4,8-dioxa-3h-perfluorononanoic acid (ADONA acid)
(ADONA)

Surrogate Recovery
13C2-PFHxA SUR

13C2-PFDA SUR
D5-NEtFOSAA SUR
13C3-HFPO-DA SUR

Result
1.7U

1.7U

1.7U

3.6
0.31J
1.7U
5.1
26
11
1.9
35
18
1.7U
1.7U
1.7U
1.7U

1.7U

1.7U

96
100
100

99

Reporting
Limit

1.7
1.7

1.7

1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7

1.7

1.7
Limits
70-130
70-130
70-130
70-130

DL
0.25

0.33

0.27

0.42
0.29
0.36
0.28
0.33
0.29
0.38
0.33
0.28
0.41
0.11
0.27
0.33

0.33

0.15

Units Factor Analyst

ng/L

ng/L

ng/L

ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

ng/L

ng/L

%
%
%
%

U = This compound was analyzed for, but not detected above the associated method detection limit.

J = The analytical result was below the instrument calibration range, but above the method detection limit. The reported concentration is an estimate.

50f 19

Dil'n

1

N N S U U O G U G G

- A A

ACA

ACA

ACA

ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA

ACA

ACA

ACA
ACA
ACA
ACA

Prep
Date

6/8/21
6/8/21
6/8/21

6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21

6/8/21

6/8/21

6/8/21
6/8/21
6/8/21
6/8/21

Analysis
Batch Date Time
13948 6/9/21 15:44
13948 6/9/21 15:44
13948 6/9/21 15:44
13948 6/9/21 15:44
13948 6/9/21 15:44
13948 6/9/21 15:44
13948 6/9/21 15:44
13948 6/9/21 15:44
13948 6/9/21 15:44
13948 6/9/21 15:44
13948 6/9/21 15:44
13948 6/9/21 15:44
13948 6/9/21 15:44
13948 6/9/21 15:44
13948 6/9/21 15:44
13948 6/9/21 15:44
13948 6/9/21 15:44
13948 6/9/21 15:44
13948 6/9/21 15:44
13948 6/9/21 15:44
13948 6/9/21 15:44
13948 6/9/21 15:44
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Project ID: Barnstable StraightWay2
Job ID: 57268
Sample#: 57268-002
Sample ID: Field Blank
Matrix: Water
Sampled: 6/3/21 11:10
Method Reference: E537.1

Parameter

2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic acid

(GenX acid) (HFPODA)

n-ethyl perfluorooctanesulfonamido acetic acid
(NETFOSAA)

n-methylperfluorooctane sulfonamido acetic acid
(NMEFOSAA)

perfluorobutane sulfonic acid (PFBS)
perfluorodecanoic acid (PFDA)
perfluorododecanoic acid (PFDOA)
perfluoroheptanoic acid (PFHPA)
perfluorohexane sulfonic acid (PFHXS)
perfluorohexanoic acid (PFHXA)
perfluorononanoic acid (PFNA)
perfluorooctane sulfonic acid (PFOS)
perfluorooctanoic acid (PFOA)
perfluorotetradecanoic acid (PFTEA)
perfluorotridecanoic acid (PFTRIA)
perfluoroundecanoic acid (PFUNA)

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
(11CLPF30UDS)

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid
(9CLPF30NS)

4,8-dioxa-3h-perfluorononanoic acid (ADONA acid)
(ADONA)

Surrogate Recovery
13C2-PFHxA SUR

13C2-PFDA SUR
D5-NEtFOSAA SUR
13C3-HFPO-DA SUR

Result
1.7U

1.7U

1.7U

1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U

1.7U

1.7U

99
100
93
98

Reporting
Limit

1.7
1.7

1.7

1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7

1.7

1.7
Limits
70-130
70-130
70-130
70-130

DL
0.26

0.34

0.28

0.43
0.29
0.37
0.29
0.34
0.30
0.39
0.34
0.29
0.43
0.11
0.28
0.34

0.34

0.16

Units Factor Analyst

ng/L

ng/L

ng/L

ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

ng/L

ng/L

%
%
%
%

U = This compound was analyzed for, but not detected above the associated method detection limit.

J = The analytical result was below the instrument calibration range, but above the method detection limit. The reported concentration is an estimate.
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Dil'n

1

N N S U U O G U G G

- A A

ACA

ACA

ACA

ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA

ACA

ACA

ACA
ACA
ACA
ACA

Prep
Date

6/8/21
6/8/21
6/8/21

6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21

6/8/21

6/8/21

6/8/21
6/8/21
6/8/21
6/8/21

Analysis
Batch Date Time
13948 6/9/21 16:00
13948 6/9/21 16:00
13948 6/9/21 16:00
13948 6/9/21 16:00
13948 6/9/21 16:00
13948 6/9/21 16:00
13948 6/9/21 16:00
13948 6/9/21 16:00
13948 6/9/21 16:00
13948 6/9/21 16:00
13948 6/9/21 16:00
13948 6/9/21 16:00
13948 6/9/21 16:00
13948 6/9/21 16:00
13948 6/9/21 16:00
13948 6/9/21 16:00
13948 6/9/21 16:00
13948 6/9/21 16:00
13948 6/9/21 16:00
13948 6/9/21 16:00
13948 6/9/21 16:00
13948 6/9/21 16:00

Absolute Resource
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Quality Control Report

N/
Y
Absolute Resource%/

associate sS4

124 Heritage Avenue Unit 16
Portsmouth, NH 03801
www.absoluteresourceassociates.com
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Absolute Resource

associates

Case Narrative
Lab # 57268

Sample Receiving and Chain of Custody Discrepancies

Samples were received in acceptable condition, between 0 and 6 degrees C, on ice, and in accordance with
sample handling, preservation and integrity guidelines.

Samples qualified with an "H" were received beyond method holding time and analyzed at customer's request.

Calibration
No exceptions noted.

Method Blank
No exceptions noted.

Surrogate Recoveries
No exceptions noted.

Laboratory Control Sample Results
No exceptions noted.

Matrix Spike/Matrix Spike Duplicate/Duplicate Results
No exceptions noted.

Other
Reporting Limits: Dilutions performed during the analysis are noted on the result pages.

No other exceptions noted.

Data Qualifiers

U = This compound was analyzed for, but not detected above the associated method detection limit.

J = The analytical result was below the instrument calibration range, but above the method detection limit.
The reported concentration is an estimate.
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%R
BLK
CCB
ccv
CRM
CRMD
Dil'n
DL
DUP
LCS
LCSD
LOD
LoQ
MB
MLCS
MLCSD
MS
MSD
PB
Qc
RL
RPD

SUR

GLOSSARY

Percent Recovery

Blank (Method Blank, Preparation Blank)

Continuing Calibration Blank

Continuing Calibration Verification

Certified Reference Material (associated with solid Metals samples)
Certified Reference Material Duplicate (associated with solid Metals samples)
Dilution

Detection Limit

Duplicate

Laboratory Control Sample

Laboratory Control Sample Duplicate

Limit of Detection

Limit of Quantitation

Methanol Blank (associated with solid VOC samples)

Methanol Laboratory Control Sample (associated with solid VOC samples)
Methanol Laboratory Control Sample Duplicate (associated with solid VOC samples)
Matrix Spike

Matrix Spike Duplicate

Preparation Blank

Quality Control

Reporting Limit

Relative Percent Difference

Surrogate

S
Absolute Resource

associatesShe>
124 Heritage Avenue Unit 16
Portsmouth, NH 03801
www.absoluteresourceassociates.com
90f 19




- QC Report -

Associated Reporting Amt RPD

Method QCID Parameter Sample Result [jmjt DL Units Added %R  Limits RPD Limit
E537.1 BLK13948 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 20U 2.0 0.30 nglL

acid (GenX acid) (HFPODA)

n-ethyl perfluorooctanesulfonamido acetic acid 20U 20 0.39 nglL

(NETFOSAA)

n-methylperfluorooctane sulfonamido acetic acid 20U 20 0.33 nglL

(NMEFOSAA)

perfluorobutane sulfonic acid (PFBS) 20U 20 050 nglL

perfluorodecanoic acid (PFDA) 20U 20 0.34 nglL

perfluorododecanoic acid (PFDOA) 20U 20 043 nglL

perfluoroheptanoic acid (PFHPA) 20U 20 0.33 nglL

perfluorohexane sulfonic acid (PFHXS) 20U 2.0 040 nglL

perfluorohexanoic acid (PFHXA) 20U 20 0.35 nglL

perfluorononanoic acid (PFNA) 20U 20 045 nglL

perfluorooctane sulfonic acid (PFOS) 20U 2.0 040 nglL

perfluorooctanoic acid (PFOA) 20U 20 0.33 nglL

perfluorotetradecanoic acid (PFTEA) 20U 20 050 nglL

perfluorotridecanoic acid (PFTRIA) 20U 20 0.3 nglL

perfluoroundecanoic acid (PFUNA) 20U 20 032 nglL

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 20U 20 0.39 nglL

(11CLPF30UDS)

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 20U 20 040 nglL

(9CLPF3ONS)

4 8-dioxa-3h-perfluorononanoic acid (ADONA acid) 20U 20 0.18 nglL

(ADONA)

13C2-PFHxA SUR 100 % 70 130

13C2-PFDA SUR 112 % 70 130

D5-NEtFOSAA SUR 97 % 70 130

13C3-HFPO-DA SUR 95 % 70 130
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Method

E537.1

Associated

QCID Parameter Sample

DUP13948 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 57290-002
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 57290-002
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid ~ 57290-002
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 57290-002
perfluorodecanoic acid (PFDA) 57290-002
perfluorododecanoic acid (PFDOA) 57290-002
perfluoroheptanoic acid (PFHPA) 57290-002
perfluorohexane sulfonic acid (PFHXS) 57290-002
perfluorohexanoic acid (PFHXA) 57290-002
perfluorononanoic acid (PFNA) 57290-002
perfluorooctane sulfonic acid (PFOS) 57290-002
perfluorooctanoic acid (PFOA) 57290-002
perfluorotetradecanoic acid (PFTEA) 57290-002
perfluorotridecanoic acid (PFTRIA) 57290-002
perfluoroundecanoic acid (PFUNA) 57290-002
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acids7290-002
(11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid  57290-002
(9CLPF3ONS)
4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 57290-002
(ADONA)
13C2-PFHxA SUR 57290-002
13C2-PFDA SUR 57290-002
D5-NEtFOSAA SUR 57290-002
13C3-HFPO-DA SUR 57290-002

Result
19U

19U

19U

23
19U
19U
18J
14J
34
0.54J
3.6
5.9
19U
19U
19U
19U

19U

19U

102
103
95
99
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Reporting
Limit
1.9

1.9
1.9

1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9

1.9

1.9

DL Units Added

0.29

0.38

0.31

0.48
0.33
0.41
0.32
0.38
0.33
0.43
0.38
0.32
0.48
0.12
0.31
0.38

0.38

0.18

ng/L
ng/L
ng/L

ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

ng/L
ng/L

%
%
%
%

Amt

%R

Limits

70 130
70 130
70 130
70 130

RPD
RPD Limit

30
30

30

30
30
30
30

30
30
30
30
30
30
30

30

30

f,
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Associated Reporting Amt RPD

Method QCID Parameter Sample Result [jmjt DL Units Added %R  Limits RPD Limit

E537.1 LCS13948 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 170 20 030 ng/L 200 87 70 130
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 210 20 039 nglL 200 103 70 130
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid 220 20 033 ng/L 200 108 70 130
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 160 20 050 nglL 177 91 70 130
perfluorodecanoic acid (PFDA) 200 20 034 nglL 200 102 70 130
perfluorododecanoic acid (PFDOA) 210 20 043 nglL 200 104 70 130
perfluoroheptanoic acid (PFHPA) 180 20 033 ng/L 200 90 70 130
perfluorohexane sulfonic acid (PFHXS) 160 20 040 ngL 190 8 70 130
perfluorohexanoic acid (PFHXA) 180 20 035 ng/L 200 90 70 130
perfluorononanoic acid (PFNA) 190 20 045 ng/L 200 93 70 130
perfluorooctane sulfonic acid (PFOS) 160 20 040 ngL 192 8 70 130
perfluorooctanoic acid (PFOA) 180 20 033 ng/L 200 8 70 130
perfluorotetradecanoic acid (PFTEA) 200 20 050 ng/L 200 100 70 130
perfluorotridecanoic acid (PFTRIA) 200 20 013 ng/l 200 99 70 130
perfluoroundecanoic acid (PFUNA) 200 20 032 ng/L 200 102 70 130
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid 180 20 039 nglL 189 97 70 130
(11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 180 20 040 nglL 187 95 70 130
(9CLPF30ONS)
4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 170 20 018 nglL 189 89 70 130
(ADONA)
13C2-PFHxA SUR 90 % 70 130
13C2-PFDA SUR 99 % 70 130
D5-NEtFOSAA SUR 84 % 70 130
13C3-HFPO-DA SUR 85 % 70 130
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Associated Reporting Amt RPD

Method Qcib Parameter Sample Result [jmjt DL Units Added %R  Limits RPD Limit

E537.1 MS13948 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 57286-001 35 18 028 ngll 36 95 70 130
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 57286-001 43 18 036 ngL 36 116 70 130
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid ~ 57286-001 40 18 030 nglk 36 108 70 130
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 57286-001 30 18 046 ngl 32 94 70 130
perfluorodecanoic acid (PFDA) 57286-001 39 18 031 ngLk 36 106 70 130
perfluorododecanoic acid (PFDOA) 57286-001 41 18 039 nglL 36 112 70 130
perfluoroheptanoic acid (PFHPA) 57286-001 37 18 030 nglk 36 101 70 130
perfluorohexane sulfonic acid (PFHXS) 57286-001 32 18 036 nglk 34 92 70 130
perfluorohexanoic acid (PFHXA) 57286-001 37 18 032 ngll 36 102 70 130
perfluorononanoic acid (PFNA) 57286-001 37 18 041 ngll 36 102 70 130
perfluorooctane sulfonic acid (PFOS) 57286-001 33 18 037 nglk 35 94 70 130
perfluorooctanoic acid (PFOA) 57286-001 39 18 030 nglk 36 107 70 130
perfluorotetradecanoic acid (PFTEA) 57286-001 41 18 046 ngll 36 111 70 130
perfluorotridecanoic acid (PFTRIA) 57286-001 40 18 012 ngll 36 110 70 130
perfluoroundecanoic acid (PFUNA) 57286-001 43 18 030 nglk 36 117 70 130
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acids7286-001 33 18 036 ngL 34 9% 70 130
(11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid  57286-001 33 18 037 ngL 34 95 70 130
(9CLPF30ONS)
4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 57286-001 33 18 017 ngL 34 95 70 130
(ADONA)
13C2-PFHxA SUR 57286-001 97 % 70 130
13C2-PFDA SUR 57286-001 100 % 70 130
D5-NEtFOSAA SUR 57286-001 101 % 70 130
13C3-HFPO-DA SUR 57286-001 91 % 70 130

Absolute Resource

associatesime
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- QC Report -

Method QCID Parameter Associated Sample Result Units Amt Added %R Limits RPD RPD Limit
SW8260Dmod BLK2101643  1,4-dioxane < 025 uglL

SW8260Dmod LCS2101643  1,4-dioxane 9.3 uglL 8 116 70 130

SW8260Dmod  LCSD2101643 1,4-dioxane 95 uglL 8 118 70 130 2 20

f
Y/
Absolute Resource A
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Method QCID Parameter Associated Sample Result Units Amt Added %R Limits RPD RPD Limit

E200.8 BLK13946 Calcium < 0.50 mg/lL
Iron < 0.050 mglL
Magnesium < 0.10 mglL
Manganese < 0010 mglL
Sodium < 0.10 mglL
Zinc < 0010 mglL
E200.8 DUP13946 Calcium 57226-001 20 mglL 6 20
Iron 57226-001 < 0.050 mg/L 20
Magnesium 57226-001 53 mglL 2 20
Manganese 57226-001 < 0.010 mg/lL 20
Sodium 57226-001 27 mglL 4 20
E200.8 LCS13946 Calcium 26 mglL 25 102 85 115
Iron 051 mgll 05 102 85 115
Magnesium 047 mglL 05 95 85 115
Manganese 049 mgll 05 98 85 115
Sodium 49 mglL 5 98 85 115
Zinc 049 mglk 05 98 85 115
E200.8 LCSD13946  Calcium 26 mglL 25 106 85 115 3 20
Iron 051 mglk 05 102 85 115 0 20
Magnesium 048 mgll 05 96 85 115 1 20
Manganese 0.50 mglL 05 99 85 115 1 20
Sodium 50 mglL 5 100 85 115 2 20
Zinc 050 mgll 05 99 85 115 1 20
E200.8 MS13946 Calcium 57226-001 24 mgll 25 173 70 130
Iron 57226-001 049 mgll 05 97 70 130
Magnesium 57226-001 59 mglL 05 136 70 130
Manganese 57226-001 0.52 mglL 05 104 70 130
Sodium 57226-001 32 mglL 5 118 70 130
E200.8 MS13946 Calcium 57271-008 11 mglL 25 116 70 130
Iron 57271-008 052 mgll 05 104 70 130
Magnesium 57271-008 37 mglL 05 114 70 130
Manganese 57271-008 051 mglL 05 103 70 130
Sodium 57271-008 25 mglL 5 105 70 130
Zinc 57271-008 052 mgll 05 105 70 130
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Method QCID Parameter Associated Sample Result Units Amt Added %R Limits RPD RPD Limit

E300.0A BLK2101597  Bromide < 0.1 mglL
Chloride < 05 mglL
Sulfate < 05 mglL
E300.0A DUP2101597  Bromide 57269-001 < 0.1 mglL 10
Chloride 57269-001 54  mg/lL 0 10
Sulfate 57269-001 13 mglL 0 10
E300.0A LCS2101597  Bromide 9.8 mglL 10 98 90 110
Chloride 99 mglL 100 99 90 110
Sulfate 98 mg/L 100 98 90 110
E300.0A LCSD2101597 Bromide 98 mglL 10 98 90 110 0 10
Chloride 99 mg/L 100 99 90 110 0 10
Sulfate 98 mg/L 100 98 90 110 0 10
E300.0A MS2101597  Bromide 57269-001 16 mgll 1.66 96 90 110
Chloride 57269-001 61 mg/lL 16 4 * 90 110
Sulfate 57269-001 28 mg/lL 16 89 * 9 110
SM2120B DUP2101582  Apparent Color 57268-001 < 5 CU 20
SM2120B DUP2101582  Apparent Color 57271-009 < 5 CU 20
SM2120B LCS2101582  Apparent Color 5 CU 50 45 55
SM2120B PB2101582  Apparent Color < 5 CU 5
SM2120B DUP2101583  True Color 57271-003 < 50 CU
SM2120B LCS2101583  True Color 20 cuU 20 15 25
SM2120B PB2101583  True Color < 50 CU
SM2130B DUP2101590  Turbidity 57271-009 < 1.0 NTU 20
SM2320B CCVB2101588 Alkalinity, Total (as CaCO3) 6.01 pH 5.94 6.06
SM2320B CCVE2101588 Alkalinity, Total (as CaCO3) 4.01 pH 3.94 4.06
SM2320B CCVM2101588 Alkalinity, Total (as CaCO3) 4.04 pH 3.94 4,06
SM2320B DUP2101588  Alkalinity, Total (as CaCO3) 57227-007 53 mglL 3 10
SM2320B DUP2101588  Alkalinity, Total (as CaCO3) 57271-004 72 mg/lL 3 10
SM2320B LCS2101588  Alkalinity, Total (as CaCO3) 25 mg/lL 25 100 90 110
SM2320B LCSD2101588 Alkalinity, Total (as CaCO3) 25 mglL 25 98 90 110 1 10
SM2320B PB2101588  Alkalinity, Total (as CaCO3) < 5 mglL

Absolute Resource
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Method QCID Parameter Associated Sample Result Units Amt Added %R Limits RPD RPD Limit

SM2510B BLK2101638  Conductivity < 5 uS/cm

SM2510B DUP2101638  Conductivity 57280-003 560 uS/cm 2 20
SM2510B DUP2101638  Conductivity 57280-004 510 uS/cm 3 20
SM2510B LCS2101638  Conductivity 1400 uS/cm 1409 100 90 110

SM2510B LCSD2101638 Conductivity 1400 uS/cm 1409 102 90 110 20
SM2540C DUP2101631  Total Dissolved Solids (TDS) 57268-001 180 mg/lL 3 5
SM2540C DUP2101631  Total Dissolved Solids (TDS) 57271-010 120 mg/lL 20 * 5
SM2540C LCS2101631  Total Dissolved Solids (TDS) 99.0 mglLl 99.2 100 75 125

SM2540C PB2101631  Total Dissolved Solids (TDS) < 20 mg/lL

SM4500H+B  DUP2101579 pH 57205-002 94  pH

SM4500H+B ~ DUP2101579 pH 57226-001 80 pH

SM4500H+B ~ DUP2101579 pH 57249-001 78  pH

SM4500H+B  DUP2101579 pH 57268-001 66  pH

SM5310C BLK2101615  Total Organic Carbon (TOC) < 1 mglL

SM5310C DUP2101615  Total Organic Carbon (TOC) 57268-001 < 1 mglL 20
SM5310C LCS2101615  Total Organic Carbon (TOC) 10 mg/lL 10 100 85 115

SM5310C LCSD2101615 Total Organic Carbon (TOC) 10 mglL 10 101 85 115 0 20
SM5310C MS2101615  Total Organic Carbon (TOC) 57269-001 10 mglL 10 99 75 125
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Y 124 Heritage Avenue #16 CHAIN-OF-CUSTODY RECORD 7268
Portsmouth, NH 03801 AND ANALYSIS REQUEST 5
Absolute Resource 603-436-2001
associates—"= absoluteresourceassociates.com ANALYSIS REQUEST
Conl'zal’:lnyTgle: Project Name: Barnstable, I & i |
einfelder project#:  StraightWay2 g E - El |, |#
Company Address: ) . T 5 | ﬁ - g E 2IE 2
4 Technology Drive, Westborough,MA Project Location: NH[MAIME VT N El . Bl =[Nl 15121512 |8
Report To: Alex Bishop Accreditation Required? N/Y: Y g % 2 % o | Eg % CZU g [0 ]a g B é
Bl |8 |2 & & | = % |Z €& = |2
Protocol: RCRA m NPDES 2|lo ol = 1& :-% f; (=4 X|g |5 R 0|2 l
Phone #: 914-406-9598 MCP NHDES DOD Fle|e § Ela| & | l : }El lz @ |0 | o |3 |
" olalBlglE|I2|= E|lEle = E8lal8 12 |
Reporting QAPP GW-1 S-1 =3 215 N ol 2 E|8 | lo|RBI[E |5 & |2
Invoice to: _Kleinfelder Limits: EPADW other_______ |0 (F|%|, &[0 = i ii =2l z]0|2 i S |5
§ : @ - & 8 E|lo Nle | 2|e RE:
email:  abbishop@kleinfelder.com — lauote # 2|2 {'( z § = ,g 52|22 |O =518 |Elele|D] |
glE|g|2|E|=|2] [B|8|5|zls| [Elalalgl2ls|elel [&
PO #: L J NH Reimbursement Pricing 82w = g o Ble o | & 1H| % 0 g . ﬂ lg é @ 61 &é
- glels|e|glE |8 E|1S5|5]15lulz218|0|B(=|B|5]8 |
Lab : Matrix | Preservation Method Sampling % 5lo213 2|25 - 019 g8 ?j‘g 2|2(3/215 8| |§
T . - ; e | e % | Bl2(g(z|.|8]|° g s
Sample Field z | A HHHHEBEEEE T HHHE I EE L THE R
Sl e [ - |8 |® i 3 Bl - B =Zl=|le|8lB|lel8 s |E |+= =
ID ID 6 - % L:E o ol T| A W w L lo|e|lz|le|x|r = E ] o | & = § El|E %!g!_;; SlE | O [
5 a|S| e - zl2(2|E|(s|E|2|8|E|3 2l2leg|a|&|£ |8 S|B |8 |F 8
£ To ) HHEHEIRFIEIEIEIE IR £ |3|alalalalolal5 K|35 i 51aX[5/51515!15]51513 s
8726c0\| Raw-Sw2 71X Non Preserved ﬂ'&b{ o |k XX o
\ 1 Thio bl312 X,
1 X X =
£ X , X .L
2 Triz ) I
s 2l v | | Non Presgrved _ b ]
__(,)_k/ _ : | g)
: _ v .
D2} FieldBlank | 1 Triz v = X B 1
TAT REQUESTED See absoluteresourceassociates.com | SPECIAL INSTRUCTIONS
Priority (24 h)* 0 | for sample acceptance policy and | *yge reporting limit of 0.13 ug/l for 1,4-Dioxane
Expedited (48 hr)* U current accreditation lists. hﬂpd Wina
t i i 5
%10 Business Days) | REPORTING INSTRUCTIONS ~ @PDF (e-mail address)__abbishop@Kleinfelder.com & krvan@klemfelder.com RECEIVED ON ICE i’z“’_mo
‘Date Needed___| () HARD COPY REQUIRED U EDD TEMPERATURE
Relingiished bySampler: t Time efeive by Date Time
CUSTODY| /b= R 50 dife | pim
Ref] : £ \ Date Time Received by: Date Time
RECORD (3z1 lisio0 _ 2 | 52%
QSD-01 Revision 03/08/2020 ’ an: | T““g R"’Wy b/?)?( |/ 7?{

U
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Sample Receipt Caﬂdiﬂ%@ﬂ

57268

Absolute Resource Associates Job Number:
Samples Received from: 0O-UrPS DO-FedEx [O-USPS fab Courier O-Client Drop-off ~ OI-
Custody Seals - present & intact: [-Yes [-No D’{A CoC signed: Res O-No
Receipt Temp: °C Samples on ice? “Yes O-No O-N/A Sampled < 24 hrs ago?M 0O-No
PFAS-only real ice? Dfés O-No O-N/A Any signs of freezing? [J-Yes o

Comments: e =lc
Preservation | Bottle Size/Type & Quantity | Check pH for ALL applicable*

/ Analysis ‘ 13 | samples and document: |
HCI | 40mL(G) | [ 250mL(P) | _ [ 500mL(P) | 1L(G) | n ok
[HNO, [ 125mL®) | | 250ml(®) | | [ 500mL(P) ] TP e
H,80, 40mLG) | J_| 6OmL®) | | 125mL(P) | ZSOmL(P) | 1 500mL) | i') SN TN
NaOH | 125mL®) | | 250mL®) | | 2R ‘. 0] [ E e e R
(NH):SOs | 60mL(P) | 125mI(P) | 250mL®) | | R o1 R Y av
ZnAc-NaOH | 125mL(P) | | 250mL(®) | | BT % ;

Trizma | 125mL(P) B | 250mL (P) ﬁ : } | 5 ;' ' =t : *pH by analystVOC, PEAS, TOCO&G
NHaAc 125mL(P) " 250mL. @) | it | : | ] *I | ~ __.i' Residual Cl not present:

Na$0, | 40mL@G) | | 120mL@®) || | R S I AR T
MeOH | 20mL(G) | |' 40mL(G) | ! : _ | O —I—_ _ | : Bacteria ResCl v by analyst A~
None (solid) [202(G) | | 40z(G) | |802(G) | |Syringe | | PCDry applicable? Y (N )
None (water) | 40ml (G) 'Zi 60mL(P) I Z; 125mLP) | S| 250mL®) | | | 500mL(p) l I Pitig | L@ |

J I I : | I I ! :

Mold | Cassette | | Bulk ‘ | Plate [ [ e ____;_ulr__l —— N
Asbestos | Cassette | i Bulk il i ' : ; R ool e |
| Lead Cassette | | Bulk _JI___L__M— il | .[ b0 S s et eh

S | _——-Jf_/—/ | L . ! ! ! |

| Login Review A iy % Yes | No | | N/A | | Comments e T A e |

Proper lab sample contamers/enough volume/correct prcservauw? L] I ) oE! » ik

VOC &TOC Water-no headspace?

:\nalyses marked on COC match bottles received?

VOC Solid-McOH covers solid, no leaks, Prep Expiration OK? [z

5 —

PFAS: Lab specific bottles? QC received, if required?

Bactena bottles provided by ARA?

Samples within holding time?

__:&1@: ffﬁ’5 x:l._l'fl&t_ﬁﬁf o
dicwane |

Immediate tests comm

NO:. NOz,0-POs, pH, BODEColiform/ E. anli (P/ A
Surfactants. Jg_gz,_(_g_\- ST

+1d MPN) Fm(.rococcl

f_?\/

T, Dissolved Oxygen, Unpre

Subcontract note on logm board’
Pesticides E,PA 608 pH5- 9?

| Date, time & ID on samples match CoC?

Rusheq communicated to analyst in wntmg:‘ |

LT |
Compllancc samplcs have no dlscrepaﬂaes/ requn'e no flags? |
SR R e ol st T |

(Or must be t;e}ected)

Log-in Supervisor notified immediately of following items:

| Discrepancies, compliance samples (NHDES, MADEP,
| DoD etc.) or uncommon requests.

Inspected and

Received By:

MO\ Date/Time: Ly 3574[ 2

Peer Review Checklist =

O Client ID/Project Manager [0 On Ice, Temperature OK? O Sample IDs O Analyses in Correctly

O Project Name O PO# (if provided) O Matrix -references

O TAT/rushes communicated [0 Sub samples sent? Shipping Charge? O Date/Time collected ~wastewater methods

O Received Date/Time O Issues noted above communicated? O Short HTs communicated [0 Notes from CoC in LIMS

Reviewed By: Date:
Notes: (continue on back as needed) Initials Date What was sent?

Uploaded /PDF _ Report/Data/ EDD / Invoice
Uploaded/PDF_ _ Report/Data / EDD / Invoice
Uploaded /PDF _ _ Report/Data/ EDD / Invoice
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Laboratory Report

AbSOlUte ReSOurce Asiotlates

124 Heritage Avenue Portsmouth NH 03801

Alex Bishop PO Number: None
Kleinfelder Job ID: 57269
4 Technology Dr. Date Received: 6/3/21
Suite 110

Westborough, MA 01581

Project: Barnstable StraightWay2

Attached please find results for the analysis of the samples received on the date referenced above.

Subcontracted analyses are provided under separate cover. The following report has been revised to
include the results for the metals analysis, as requested by the customer.

Unless otherwise noted in the attached report, the analyses performed met the requirements of Absolute
Resource Associates' Quality Assurance Plan. The Standard Operating Procedures are based upon
USEPA SW-846, USEPA Methods for Chemical Analysis of Water and Wastewater, Standard Methods
for the Examination of Water and Wastewater and other recognized methodologies. The results
contained in this report pertain only to the samples as indicated on the chain of custody.

Absolute Resource Associates maintains certification with the agencies listed below. The reported results
apply to the sample(s) in the condition as received at the time the laboratory took custody. This report
shall not be reproduced except in full, without written approval of the laboratory. The liability of ARA is
limited to the cost of the requested analyses, unless otherwise agreed upon in writing.

We appreciate the opportunity to provide laboratory services. If you have any questions regarding the
enclosed report, please contact the laboratory and we will be glad to assist you.

Sincerely,
Absolute Resource Associates

Aaron DeWees Date of Approval: 6/24/2021
Chief Operating Officer Total number of pages: 20

Absolute Resource Associates Certifications

New Hampshire 1732 Massachusetts M-NH902
Maine NH902

124 Heritage Avenue | Portsmouth, NH 03801 | 603-436-2001 | absoluteresourceassociates.com
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Project ID: Barnstable StraightWay?2

Sample Association Table

Field ID

Matrix Date-Time Sampled

Lab#

Analysis

Finished-SW2

Water

6/3/2021 11:45

57269-001

Alkalinity in water by SM2320B

Apparent Color by SM2120B

Bacteria by SM9223B Colilert in Drinking W ater
Bromide in water by 300.0A

Calcium in water by 200.8

Chloride in water by 300.0A

Direct Analysis Prep for Drinking Water
Haloacetic acids in water by SM6251 (subcontract)
Iron in water by 200.8

Low level 1,4-dioxane in water by 8260 SIM
Magnesium in water by 200.8

Manganese in water by 200.8

Nitrate-N in water (NO3) by 300.0A

Nitrite-N in water (NO2) by 300.0A
ortho-Phosphate in water (PO4) by 300.0A
PFAS in Water by EPA 537.1

pH in water by SM4500H+B

Sodium in water by 200.8

Specific Conductance / Conductivity by SM2510B
Sulfate in water (SO4) by 300.0A

Total Dissolved Solids by SM2540C

Total Hardness (includes Ca & Mg) by SM2340B
Total Organic Carbon by 5310C

Total Phosphorus in water as P by 365.3

True Color by SM2120B

Turbidity by SM2130B

Turbidity Check for Direct Metals Analysis
VOCs Trihalomethanes in water by 524.2

Zinc in water by 200.8

Se
Absolute Resource%
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Project ID: Barnstable StraightWay2
Job ID: 57269

Sample#: 57269-001
Sample ID: Finished-SW2
Matrix: Water
Sampled: 6/3/21 11:45

Reporting Instr Dil'n Prep Analysis
Parameter Result Limit DL Units Factor Analyst Date Time Batch Date Time Reference
chloroform U 050 0.060 uglL 1 LMM 2101699 6/11/21 18:24 E524.2
bromodichloromethane U 050 0.060 uglL 1 LMM 2101699 6/11/21 18:24 E524.2
dibromochloromethane U 050 0.050 uglL 1 LMM 2101699 6/11/21 18:24 E524.2
bromoform U 0.50 0.10 uglL 1 LMM 2101699 6/11/21 18:24 E524.2
Total Trihalomethanes (THMs) U 0.50 ug/L 1 LMM 2101699 6/11/21 18:24 E524.2
Surrogate Recovery Limits
4-promofluorobenzene SUR 90 70-130 % 1 LMM 2101699 6/11/21 18:24 E524.2
1,4-dichlorobenzene-D4 SUR 82 70-130 % 1 LMM 2101699 6/11/21 18:24 E524.2
Sample#: 57269-001
Sample ID: Finished-SW2
Matrix: Water
Sampled: 6/3/21 11:45
Reporting Instr Dil'n Prep Analysis
Parameter Result Limit DL Units Factor Analyst Date Time  Batch Date Time Reference
1,4-dioxane 0.16J 025 012 uglL 1 LMM 2101643  6/8/21 11:45 SW8260Dmod
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Project ID: Barnstable StraightWay2
Job ID: 57269

Sample#: 57269-001
Sample ID: Finished-SW2
Matrix: Water
Sampled: 6/3/21 11:45

Reporting Instr Dil'n Prep Analysis
Parameter Result Limit DL Units Factor Analyst Date Time Batch Date Time Reference
Calcium 26 0.50 0.013  mg/L 1 AGN 6/7121 16:47 13946 6/7/21 22:37 E200.8
Iron U 0.050 0.0032 mg/L 1 AGN 6/7121 16:47 13946 6/7/21 22:37 E200.8
Magnesium 75 0.10 0.00066 mg/L 1 AGN 6/7121 16:47 13946 6/7/21 22:37 E200.8
Manganese 0.032 0.010 0.0010 mg/L 1 AGN 6/7121 16:47 13946 6/7/21 22:37 E200.8
Sodium 28 0.10 0.021 mg/lL 1 AGN 6/7121 16:47 13946 6/7/21 22:37 E200.8
Zinc 0.19 0.010 0.0028 mg/L 1 AGN 6/7121 16:47 13946 6/7/21 22:37 E200.8
Hardness (as CaCO3) 96 3 04 mglL 1 AGN 6/7121 16:47 13946 6/8/21 SM2340B
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Project ID: Barnstable StraightWay2
Job ID: 57269

Sample#: 57269-001
Sample ID: Finished-SW2
Matrix: Water
Sampled: 6/3/21 11:45

Reporting Instr Dil'n Prep Analysis

Parameter Result Limit DL Units Factor Analyst Date Time Batch Date Time Reference
Alkalinity, Total (as CaCO3) 57 5 047 mglL 1 DIM 2101588  6/4/21 10:30 SM2320B
Apparent Color 2517 5.0 25 CU 1 DIM 2101582  6/4/21 11:42 SM2120B
Bromide U 01 0021 mglL 1 DBV 2101597  6/4/21 13:17 E300.0A
Chloride 54 M 0.5 0.36 mglL 1 DBV 2101597  6/4/21 13:17 E300.0A

M = The recovery for the matrix spike was 44%. The acceptance criteria is 90-110%. All other associated QC samples were acceptable.
Nitrate-N 33 M 0.1 0038 mglL 1 DBV 2101597  6/4/21 13:17 E300.0A

M = The recovery for the matrix spike was 70%. The acceptance criteria is 90-110%. All other associated QC samples were acceptable.
Nitrite-N U 01 0019 mglL 1 DBV 2101597  6/4/21 13:17 E300.0A
ortho-phosphate as P 0.2 01 0.069 mglL 1 DBV 2101597  6/4/21 13:17 E300.0A
Sulfate 13 M 0.5 021 mglL 1 DBV 2101597  6/4/21 13:17 E300.0A

M = The recovery for the matrix spike was 89%. The acceptance criteria is 90-110%. All other associated QC samples were acceptable.
Total Dissolved Solids (TDS) 220 20 75 mglL 1 SFM 2101631  6/7/21 19:00 SM2540C
Total Phosphorus as P 0.33 0.01 0.0080 mg/L 1 SFM 2101621  6/7/21 15:00 E365.3
True Color 2517 5.0 25 CU 1 DIM 2101583  6/4/21 11:42 SM2120B
Total Coliform Bacteria absent 1 AJD 2101593  6/3/21 17:45 SM9223BColilert
E. coli Bacteria absent 1 AJD 2101593  6/3/21 17:45 SM9223BColilert
Conductivity 330 5 umhos/cm 1 SFM 2101638  6/8/21 16:45 SM2510B
pH 73H pH 1 SFM 2101579  6/4/21  7:17 SM4500H+B

H = Sample was received beyond method holding time.
Turbidity U 1.0 040 NTU 1 AGN 2101590  6/4/21 16:19 SM2130B

Sample#: 57269-001
Sample ID: Finished-SW2
Matrix: Water
Sampled: 6/3/21  11:45
Reporting Instr Dil'n Prep Analysis

Parameter Result Limit DL Units Factor Analyst Date Time  Batch Date Time Reference
Total Organic Carbon (TOC) U 1.0 059 mglL 1 DBV 2101615  6/7/21 13:12 SM5310C
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Project ID: Barnstable StraightWay2
Job ID: 57269
Sample#: 57269-001
Sample ID: Finished-SW2
Matrix: Water
Sampled: 6/3/21 11:45
Method Reference: E537.1

Parameter

2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic acid

(GenX acid) (HFPODA)

n-ethyl perfluorooctanesulfonamido acetic acid
(NETFOSAA)

n-methylperfluorooctane sulfonamido acetic acid
(NMEFOSAA)

perfluorobutane sulfonic acid (PFBS)
perfluorodecanoic acid (PFDA)
perfluorododecanoic acid (PFDOA)
perfluoroheptanoic acid (PFHPA)
perfluorohexane sulfonic acid (PFHXS)
perfluorohexanoic acid (PFHXA)
perfluorononanoic acid (PFNA)
perfluorooctane sulfonic acid (PFOS)
perfluorooctanoic acid (PFOA)
perfluorotetradecanoic acid (PFTEA)
perfluorotridecanoic acid (PFTRIA)
perfluoroundecanoic acid (PFUNA)

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
(11CLPF30UDS)

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid
(9CLPF30NS)

4,8-dioxa-3h-perfluorononanoic acid (ADONA acid)
(ADONA)

Surrogate Recovery
13C2-PFHxA SUR

13C2-PFDA SUR
D5-NEtFOSAA SUR
13C3-HFPO-DA SUR

Result
1.7U

1.7U

1.7U

1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U
1.7U

1.7U

1.7U

97
96
101
101

Reporting
Limit

1.7
1.7

1.7

1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7

1.7

1.7
Limits
70-130
70-130
70-130
70-130

DL
0.25

0.33

0.27

0.42
0.28
0.36
0.27
0.33
0.29
0.37
0.33
0.28
0.41
0.11
0.27
0.33

0.33

0.15

Units Factor Analyst

ng/L

ng/L

ng/L

ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

ng/L

ng/L

%
%
%
%

U = This compound was analyzed for, but not detected above the associated method detection limit.

J = The analytical result was below the instrument calibration range, but above the method detection limit. The reported concentration is an estimate.
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Dil'n

1

N N S U U O G U G G

- A A

ACA

ACA

ACA

ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA
ACA

ACA

ACA

ACA
ACA
ACA
ACA

Prep
Date

6/8/21
6/8/21
6/8/21

6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21
6/8/21

6/8/21

6/8/21

6/8/21
6/8/21
6/8/21
6/8/21

Analysis
Batch Date Time
13948 6/9/21 16:16
13948 6/9/21 16:16
13948 6/9/21 16:16
13948 6/9/21 16:16
13948 6/9/21 16:16
13948 6/9/21 16:16
13948 6/9/21 16:16
13948 6/9/21 16:16
13948 6/9/21 16:16
13948 6/9/21 16:16
13948 6/9/21 16:16
13948 6/9/21 16:16
13948 6/9/21 16:16
13948 6/9/21 16:16
13948 6/9/21 16:16
13948 6/9/21 16:16
13948 6/9/21 16:16
13948 6/9/21 16:16
13948 6/9/21 16:16
13948 6/9/21 16:16
13948 6/9/21 16:16
13948 6/9/21 16:16
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Absolute Resource

associates

Case Narrative
Lab # 57269

Sample Receiving and Chain of Custody Discrepancies

Samples were received in acceptable condition, between 0 and 6 degrees C, on ice, and in accordance with
sample handling, preservation and integrity guidelines.

Samples qualified with an "H" were received beyond method holding time.

Calibration

No exceptions noted.

PFAS: No exceptions noted regarding the Internal Standards or Calibration/Calibration Verifications
associated with sample analysis.

Method Blank
No exceptions noted.

Surrogate Recoveries
No exceptions noted.

Laboratory Control Sample Results
No exceptions noted.

Matrix Spike/Matrix Spike Duplicate/Duplicate Results
Anions: The MS for 57269-001 did not meet the acceptance criteria for chloride, nitrate-N, and sulfate. The
percent recovery was acceptable in the associated LCS/D. Data has been qualified accordingly.

Other
Reporting Limits: Dilutions performed during the analysis are noted on the result pages.

No other exceptions noted.
U = This compound was analyzed for, but not detected above the associated method detection limit.

J = The analytical result was below the instrument calibration range, but above the method detection limit.
The reported concentration is an estimate.
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%R
BLK
CCB
ccv
CRM
CRMD
Dil'n
DL
DUP
LCS
LCSD
LOD
LoQ
MB
MLCS
MLCSD
MS
MSD
PB
Qc
RL
RPD

SUR

GLOSSARY

Percent Recovery

Blank (Method Blank, Preparation Blank)

Continuing Calibration Blank

Continuing Calibration Verification

Certified Reference Material (associated with solid Metals samples)
Certified Reference Material Duplicate (associated with solid Metals samples)
Dilution

Detection Limit

Duplicate

Laboratory Control Sample

Laboratory Control Sample Duplicate

Limit of Detection

Limit of Quantitation

Methanol Blank (associated with solid VOC samples)

Methanol Laboratory Control Sample (associated with solid VOC samples)
Methanol Laboratory Control Sample Duplicate (associated with solid VOC samples)
Matrix Spike

Matrix Spike Duplicate

Preparation Blank

Quality Control

Reporting Limit

Relative Percent Difference

Surrogate

S
Absolute Resource

associatesShe>
124 Heritage Avenue Unit 16
Portsmouth, NH 03801
www.absoluteresourceassociates.com
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- QC Report -

Method

E524.2

E524.2

E524.2

E524.2

Qc b
BLK2101699

DUP2101699

LCS2101699

LCSD2101699

SW8260Dmod  BLK2101643

SW8260Dmod  LCS2101643

Parameter
chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR
Total Trihalomethanes (THMs)

chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR
Total Trihalomethanes (THMs)

chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR
Total Trihalomethanes (THMs)

chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR
Total Trihalomethanes (THMs)

1,4-dioxane

1,4-dioxane

SW8260Dmod LCSD2101643 1,4-dioxane

Associated Sample

AN AN AN A

57363-001
57363-001
57363-001
57363-001
57363-001
57363-001
57363-001

AN AN AN A
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Result

0.50
0.50
0.50
0.50
98
96

0.50
0.50
0.50
0.50
99
97

9.6
10
10
10

104

113

10
11
11
11
112
113

0.25

9.3

9.5

Units Amt Added
ug/L
ug/L
ug/L
ug/L
%
%
ug/L
ug/L
ug/L
ug/L
%
%
ug/L 10
ug/L 10
ug/L 10
ug/L 10
%
%
ug/L 10
ug/L 10
ug/L 10
ug/L 10
%
%
ug/L
ug/L 8
ug/L 8

%R

96
104
100
104

103
1M1
107
110

116

118

Limits

70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130

RPD RPD Limit

20
20
20
20

99.3

20
20
20
20

o N o N

b
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Method QCID Parameter Associated Sample Result Units Amt Added %R Limits RPD RPD Limit

E200.8 BLK13946 Calcium < 0.50 mg/L
Iron < 0.050 mglL
Magnesium < 0.10 mg/L
Manganese < 0010 mglL
Sodium < 0.10 mg/L
Zinc < 0010 mglL
E200.8 DUP13946 Calcium 57226-001 20 mg/lL 6 20
Iron 57226-001 < 0.050 mg/L 20
Magnesium 57226-001 53 mglL 2 20
Manganese 57226-001 < 0.010 mg/L 20
Sodium 57226-001 27 mg/lL 4 20
E200.8 LCS13946 Calcium 26 mglL 25 102 85 115
Iron 051 mglk 05 102 85 115
Magnesium 047 mglL 0.5 95 85 115
Manganese 049 mgll 05 98 85 115
Sodium 49 mglL 5 98 85 115
Zinc 049 mgL 05 98 85 115
E200.8 LCSD13946  Calcium 26 mgL 25 106 85 115 3 20
Iron 051 mgL 05 102 85 115 0 20
Magnesium 0483 mgll 05 96 85 115 1 20
Manganese 0.50 mglL 0.5 99 85 115 1 20
Sodium 50 mglL 5 100 85 115 2 20
Zinc 050 mglL 05 99 85 115 1 20
E200.8 MS13946 Calcium 57226-001 24 mgll 25 173 70 130
Iron 57226-001 049 mgL 05 97 70 130
Magnesium 57226-001 59 mglL 05 136 70 130
Manganese 57226-001 052 mgll 05 104 70 130
Sodium 57226-001 32 mg/lL 5 118 70 130
E200.8 MS13946 Calcium 57271-008 11 mglL 25 116 70 130
Iron 57271-008 052 mglk 05 104 70 130
Magnesium 57271-008 3.7 mglL 0.5 114 70 130
Manganese 57271-008 0.51 mglL 05 103 70 130
Sodium 57271-008 25 mg/lL 5 105 70 130
Zinc 57271-008 052 mglL 05 105 70 130

b
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Method QCID Parameter Associated Sample Result Units Amt Added %R Limits RPD RPD Limit

E300.0A BLK2101597  Bromide < 0.1 mglL
Chloride < 0.5 mglL
Nitrate-N < 0.1 mglL
Nitrite-N < 0.1 mglL
ortho-phosphate as P < 0.1 mglL
Sulfate < 0.5 mglL
E300.0A DUP2101597  Bromide 57269-001 < 0.1 mglL 10
Chloride 57269-001 54 mg/lL 0 10
Nitrate-N 57269-001 3.3 mglL 1 10
Nitrite-N 57269-001 < 0.1 mglL 10
ortho-phosphate as P 57269-001 0.2 mglL 3 10
Sulfate 57269-001 13 mg/lL 0 10
E300.0A LCS2101597  Bromide 9.8 mglL 10 98 90 110
Chloride 99 mgll 100 99 90 110
Nitrate-N 10.0 mg/lL 10 100 90 110
Nitrite-N 15 mglL 15 99 90 110
ortho-phosphate as P 9.6 mglL 10 96 90 110
Sulfate 98 mgll 100 98 90 110
E300.0A LCSD2101597 Bromide 9.8 mglL 10 98 90 110 0 10
Chloride 99 mgll 100 99 90 110 0 10
Nitrate-N 99 mglL 10 99 90 110 1 10
Nitrite-N 15 mg/lL 15 99 90 110 0 10
ortho-phosphate as P 9.9 mglL 10 99 90 110 3 10
Sulfate 98 mgL 100 98 90 110 0 10
E300.0A MS2101597  Bromide 57269-001 16 mglL 166 96 90 110
Chloride 57269-001 61 mglL 16 4 * 90 110
Nitrate-N 57269-001 44 mglL 1.66 70 * 9 110
Nitrite-N 57269-001 24 mglL 253 96 90 110
ortho-phosphate as P 57269-001 19 mglL 166 99 90 110
Sulfate 57269-001 28 mglL 16 89 * 9 110
E300.0A MS2101597  Nitrate-N 57280-003 11 mglL 83 90 90 110
E365.3 LCS2101621  Total Phosphorus as P 021 mgl 02 104 75 125
E365.3 LCSD2101621 Total Phosphorus as P 020 mglL 02 99 75 125 5 20
E365.3 MS2101621  Total Phosphorus as P 57233-001 030 mglL 02 102 75 125
E365.3 MSD2101621  Total Phosphorus as P 57233-001 030 mglL 02 102 75 125 0 20
E365.3 PB2101621 Total Phosphorus as P < 0.01 mglL

b
Absolute Resourcq%
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Method
SM2120B

SM2120B

SM2120B

SM2120B

SM2120B

SM2120B

SM2120B

SM2130B

SM2320B

SM2320B

SM2320B

SM2320B

SM2320B

SM2320B

SM2320B

SM2320B

SM2510B

SM2510B

SM2510B

SM2510B

SM2510B

SM2540C

SM2540C

SM2540C

SM2540C

Qc b
DUP2101582

DUP2101582

LCS2101582

PB2101582

DUP2101583

LCS2101583

PB2101583

DUP2101590

Parameter

Apparent Color
Apparent Color
Apparent Color

Apparent Color

True Color
True Color

True Color

Turbidity

CCVB2101588 Alkalinity, Total (as CaCO3)

CCVE2101588 Alkalinity, Total (as CaCO3)

CCVM2101588 Alkalinity, Total (as CaCO3)

DUP2101588

DUP2101588

LCS2101588

LCSD2101588

PB2101588

BLK2101638

DUP2101638

DUP2101638

LCS2101638

LCSD2101638

DUP2101631

DUP2101631

LCS2101631

PB2101631

Alkalinity, Total (as CaCO3)
Alkalinity, Total (as CaCO3)
Alkalinity, Total (as CaCQO3)
Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Conductivity
Conductivity
Conductivity
Conductivity

Conductivity

Total Dissolved Solids (TDS)
Total Dissolved Solids (TDS)
Total Dissolved Solids (TDS)

Total Dissolved Solids (TDS)

Associated Sample
57268-001 <

57271-009 <

57271-003 <

57271009 <

57227-007

57271-004

57280-003

57280-004

57268-001

57271-010
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Result
5

5

50

5.0

20

5.0

1.0

6.01

4.01

4.04

53

72

25

25

560

510

1400

1400

180

120

99.0

20

Units Amt Added

Cu
Ccu
Cu

Cu

Cu
Cu

Cu

NTU

pH
pH
pH
mg/L
mg/L
mg/L
mg/L

mg/L

uS/cm
uS/cm
uS/cm
uS/cm

uS/cm

mg/L
mg/L
mg/L

mg/L

%R

50 45

20 15

5.94

3.94

3.94

25 100 90

25 98 90

1409 100 90

1409 102 90

99.2 100 75

Limits

55

25

6.06

4.06

4.06

110

110

110

110

125

RPD

20 *

RPD Limit
20

20

20

10

10

10

20

20

20
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Method
SM4500H+B

SM4500H+B

SM4500H+B

SM4500H+B

SM5310C

SM5310C

SM5310C

SM5310C

SM5310C

Qc b
DUP2101579

DUP2101579
DUP2101579

DUP2101579

BLK2101615

DUP2101615

LCS2101615

LCSD2101615

MS2101615

Parameter
pH

pH
pH

pH

Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Associated Sample
57205-002

57226-001
57249-001

57268-001

57268-001 <

57269-001
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Result
9.4

8.0

7.8

6.6

10

10

10

Units Amt Added

pH
pH
pH

pH

mg/L
mg/L
mg/L
mg/L

mg/L

10

10

10

%R

100

101

99

Limits RPD RPD Limit

85

85

75

20
115
115 0 20

125

b
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- QC Report -

Method

E537.1

Parameter Associated Sample

BLK13948 2,3,3,3-tetrafluoro-2-

(heptafluoropropoxy)propanoic acid (GenX
acid) (HFPODA)

n-ethyl perfluorooctanesulfonamido acetic acid
(NETFOSAA)

n-methylperfluorooctane sulfonamido acetic
acid (NMEFOSAA)

perfluorobutane sulfonic acid (PFBS)
perfluorodecanoic acid (PFDA)
perfluorododecanoic acid (PFDOA)
perfluoroheptanoic acid (PFHPA)
perfluorohexane sulfonic acid (PFHXS)
perfluorohexanoic acid (PFHXA)
perfluorononanoic acid (PFNA)
perfluorooctane sulfonic acid (PFOS)
perfluorooctanoic acid (PFOA)
perfluorotetradecanoic acid (PFTEA)
perfluorotridecanoic acid (PFTRIA)
perfluoroundecanoic acid (PFUNA)

11-chloroeicosafluoro-3-oxaundecane-1-
sulfonic acid (11CLPF30UDS)

9-chlorohexadecafluoro-3-oxanone-1-sulfonic
acid (9CLPF30NS)

4 8-dioxa-3h-perfluorononanoic acid (ADONA
acid) (ADONA)

13C2-PFHxXA SUR
13C2-PFDA SUR
DSETFOSAA SUR
HFPODA13C3 SUR

AN AN AN AN AN AN AN AN AN AN AN AN A

15 of 20

Result
2.0

20

20

20
20
20
20
20
20
20
20
20
20
20
20
20

20

20

100
112
97
95

Units Amt Added
ng/L

ng/L
ng/L

ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

ng/L
ng/L

%
%
%
%

%R

Limits

70 130
70 130
70 130
70 130

RPD RPD Limit

b
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Method QCID Parameter Associated Sample Result Units Amt Added %R Limits RPD RPD Limit

E537.1 DUP13948 2,3,3,3-tetrafluoro-2- 57290-002 < 1.9 nglL 30
(heptafluoropropoxy)propanoic acid (GenX
acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid  57290-002 < 19 nglL 30
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic 57290-002 < 19 nglL 30
acid (NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 57290-002 23 nglL 1 30
perfluorodecanoic acid (PFDA) 57290-002 < 1.9 nglL 30
perfluorododecanoic acid (PFDOA) 57290-002 < 1.9 nglL 30
perfluoroheptanoic acid (PFHPA) 57290-002 < 1.9 nglL 30
perfluorohexane sulfonic acid (PFHXS) 57290-002 < 19 nglL 30
perfluorohexanoic acid (PFHXA) 57290-002 34 nglL 8 30
perfluorononanoic acid (PFNA) 57290-002 < 1.9 nglL 30
perfluorooctane sulfonic acid (PFOS) 57290-002 36 nglL 2 30
perfluorooctanoic acid (PFOA) 57290-002 59 nglL 7 30
perfluorotetradecanoic acid (PFTEA) 57290-002 < 19 nglL 30
perfluorotridecanoic acid (PFTRIA) 57290-002 < 1.9 nglL 30
perfluoroundecanoic acid (PFUNA) 57290-002 < 1.9 nglL 30
11-chloroeicosafluoro-3-oxaundecane-1- 57290-002 < 19 nglL 30
sulfonic acid (11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic ~ 57290-002 < 19 nglL 30
acid (9CLPF30NS)
4 8-dioxa-3h-perfluorononanoic acid (ADONA ~ 57290-002 < 1.9 nglL 30
acid) (ADONA)
13C2-PFHxA SUR 57290-002 102 % 70 130
13C2-PFDA SUR 57290-002 103 % 70 130
DSETFOSAA SUR 57290-002 95 % 70 130
HFPODA13C3 SUR 57290-002 99 % 70 130

b
Absolute Resourcq%

associatesSne
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Method QCID Parameter Associated Sample Result Units Amt Added %R Limits RPD RPD Limit

E537.1 LCS13948 2,3,3,3-tetrafluoro-2- 170 ng/L 200 87 70 130
(heptafluoropropoxy)propanoic acid (GenX
acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 210 ngl 200 103 70 130
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic 220 nglL 200 108 70 130
acid (NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 160 ng/lL 177 91 70 130
perfluorodecanoic acid (PFDA) 200 nglL 200 102 70 130
perfluorododecanoic acid (PFDOA) 210 nglL 200 104 70 130
perfluoroheptanoic acid (PFHPA) 180 ng/L 200 90 70 130
perfluorohexane sulfonic acid (PFHXS) 160 ng/L 190 85 70 130
perfluorohexanoic acid (PFHXA) 180 ng/L 200 90 70 130
perfluorononanoic acid (PFNA) 190 ng/L 200 93 70 130
perfluorooctane sulfonic acid (PFOS) 160 ngll 192 85 70 130
perfluorooctanoic acid (PFOA) 180 ng/L 200 89 70 130
perfluorotetradecanoic acid (PFTEA) 200 nglL 200 100 70 130
perfluorotridecanoic acid (PFTRIA) 200 nglL 200 99 70 130
perfluoroundecanoic acid (PFUNA) 200 nglL 200 102 70 130
11-chloroeicosafluoro-3-oxaundecane-1- 180 ngll 189 97 70 130
sulfonic acid (11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic 180 ngll 187 95 70 130
acid (9CLPF30NS)
4 8-dioxa-3h-perfluorononanoic acid (ADONA 170 ng/L 189 89 70 130
acid) (ADONA)
13C2-PFHxA SUR 90 % 70 130
13C2-PFDA SUR 99 % 70 130
DSETFOSAA SUR 84 % 70 130
HFPODA13C3 SUR 85 % 70 130

b
Absolute Resourcq%

associatesSne
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Method
E537.1

Qc b
MS13948

Parameter Associated Sample

2,3,3,3-tetrafluoro-2-
(heptafluoropropoxy)propanoic acid (GenX
acid) (HFPODA)

n-ethyl perfluorooctanesulfonamido acetic acid
(NETFOSAA)

n-methylperfluorooctane sulfonamido acetic
acid (NMEFOSAA)

perfluorobutane sulfonic acid (PFBS)
perfluorodecanoic acid (PFDA)
perfluorododecanoic acid (PFDOA)
perfluoroheptanoic acid (PFHPA)
perfluorohexane sulfonic acid (PFHXS)
perfluorohexanoic acid (PFHXA)
perfluorononanoic acid (PFNA)
perfluorooctane sulfonic acid (PFOS)
perfluorooctanoic acid (PFOA)
perfluorotetradecanoic acid (PFTEA)
perfluorotridecanoic acid (PFTRIA)
perfluoroundecanoic acid (PFUNA)

11-chloroeicosafluoro-3-oxaundecane-1-
sulfonic acid (11CLPF30UDS)

9-chlorohexadecafluoro-3-oxanone-1-sulfonic
acid (9CLPF30NS)

4 8-dioxa-3h-perfluorononanoic acid (ADONA
acid) (ADONA)

13C2-PFHxXA SUR
13C2-PFDA SUR
DSETFOSAA SUR
HFPODA13C3 SUR

57286-001

57286-001

57286-001

57286-001
57286-001
57286-001
57286-001
57286-001
57286-001
57286-001
57286-001
57286-001
57286-001
57286-001
57286-001
57286-001

57286-001

57286-001

57286-001
57286-001
57286-001
57286-001

18 of 20

Result
35

43

40

30
39
41
37
32
37
37
33
39
41
40
43
33

33

33

97
100
101

91

Units Amt Added
ng/L 36
ng/L 36
ng/L 36
ng/L 32
ng/L 36
ng/L 36
ng/L 36
ng/L 34
ng/L 36
ng/L 36
ng/L 35
ng/L 36
ng/L 36
ng/L 36
ng/L 36
ng/L 34
ng/L 34
ng/L 34

%
%
%
%

%R
95

116

108

94
106
112
101
92
102
102
94
107
1M1
110
117
96

95

95

Limits

70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130

RPD RPD Limit

b
Absolute Resourcq%

associatesSne



Y

PAGE__

OF

Standard
(10 Business Days)
*Date Needed

a

S 124 Heritage Avenue #16 CHAIN-OF-CUSTODY RECORD
Portsmouth, NH 03801 AND ANALYSIS REQUEST 57 269
Absolute Resource 603-436-2001
associatesS— = absoluteresourceassociates.com ANA RECQ
chmpar.wr Name: Project Name: Barnstabl e, 3 = | I \ ‘
. o =
Kleinfelder Project#:  StraightWay?2 2 ABE: | & |6 | |8
Fompy Addie: Project Location: NH [MA] ME VT = ;— % s : § £|5 3
. * =1 £ =3
4 Technology Drive, Westborough,MA sl L = = 3 2Nl 5185 ; Z
-9 £ [ 5 = = |
Report To: Alex Bishop Accreditation Required? N/Y: M é §| | %‘ " 2|&|2 ‘z“ g |0 = |E |5 |8
o | B = S |2 2 = =2 1|8 = -
Phone #- Protocol:  TCRA m NPDES 2 § x | 2 E |% iﬁ § | E R (2|5 .ﬁ 0|2 |
one #  914-406-9598 MoP  NHDES Dob SIS |E(2(E|8|S ==l =] (BlEM|E] |80
Reporting QAPP  GW-1  S-1 =] glS|o|g|8 BlEIE| alg 2|2 & |8
. : > g [ E|= @ |3 =
Invoice to: _ Kleinfelder Limits: [EPADW other |10 |§ “Aia % - |n 2 i ﬁ = z (0|2 X % 2
: . 8y = & | w & E |l 0|l=x |2 |g ol=s
email: _abbishop@kleinfelder.com Quiste s g g; =82 5|2 2|0 =Z|E|Elele|D
g|Blglz|5lz18| |S|5|0lels] |ElzixlG|2le!lale| |2
PO# ___ 0 NH Reimbursement Pricing Sl2le E | O g i ElE(,le(u|z o g ﬁ 12 & |2 |5 | £
o |8|&|8|w|2l> S8 IE|=]|. |% |2 3 :b: El2 |8 |2 g
Lab 21 Matrix | Preservation Method Sampling =l5|10|5|8|8(8 2RITI12|2]|8|8 sElFlo|2l5 g
; S AN R A R
= ol O M = 0 B | e
Sample i 4 I AHHHBHBRHEES R EEH RS
ID ID z|&| | & o wlelzl w sls|glzlel=zIElglgleRIZIE|E|8|E1E|51E(E|x(E1B8]F|e
Sl 3l Ela| 2| 8|38 % € |z|e|e|s|s(E(S|B|E(S|Z(BI2(SIE|E|E|S|E|S8|BIEI-]| |8
(Lab Use Only) =S| a|lo] 2| ZE[| 2| = a F slola|o|Xlolo|3|X|3[¥|o|o|X[3]5 olo|a|o|a S
6776M[| Finished-sw2 | 8| x Non Preserved |, /3[z( 1\ug [ &b X [Xx [X X
1 Thio [ | x
1 X p4
2 x | | _x
2 X X . |
3 ) NH4Cl VX
1 X X (]
2 Triz ' % |
B \ L]
! ! v 21w Non Preserved \ \\ [
TAT REQUESTED | see absoluteresourceassociates.com | SPECIAL INSTRUCTIONS
Priority (24 hr)* Q | for sample acceptance policy and *use reporting limit of 0.13 ug/l for 1,4-Dioxane
Expedited (48 hr)* U current accreditation lists.

REPORTING INSTRUCTIONS

(WPDF (e-mail address)

abbishop@kleinfelder.com & kryan@kleinfelder.com

RECEIVED ON |0E4§s QNO
TEMPERATURE °C

/

S

jatfs

R
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Sample Receipt Condiweporf 5 ]2 69

Absolute Resource Associates Job Number:

Samples Received from: W-Fed&c 0O-Usps HAab Courier  O-Client Drop-off  O-
Custody Seals - present & intact: [FYes [0-No O-N/A CoC signed: BYes ONo

Receipt Temp: & e Samples on ice? “Yes O0-No O-N/A Sampled < 24 hrs ago? OYes ONo
PFAS-only real ice? [A-Yes O-No [O-N/A Any signs of freezing? [1-Yes NG
Comments:

Preservation Bottle Size/Type & Quantity ' Check pH for ALL applicable*

/ Analysis | = S e samples and document:
HCI | 40m(G) [Z [250mL@® | [500mL®) | [1LG) [ | R W“ R |
HNO; | 125mL@®) | | 250mL(®) | ) | 500mL(P) |59 | _% —J i
H,S0, | 40m(G) [Z [6omL® [ ! [125mL@®) [ | [250mL@) | [ 500mL@) | 1] Fﬂlié JO
NaOH 125mi®) | | 250mi@) | | e [ ] = s
(NH9SO: | 60mL®) | | 125mL(®) | | 250mL®P) | | e BEST 7 ST
ZnAc-NaOH | 125mL(P) | 250mL(P) | | T R T
Trizma | 125mL(®P) | | 250mL (@) | /- P e *pH /by analystVOC. PFAS, TOCOXG
NHaAc | 125mL(®P) | 250mL (P) ! | ‘ : ] s Residual Cl not present:

NaS$:04 | 40mL(G) | | 120mL(P) | % i [ i e = e

T i i T T T Bacteria ResCl by analyst
MeOH l20mi(@ | |40 | | | Sd0+ ==
None (solid) | 202(G) | | 402(G) | 80z(G) | Syringe | i PC Dry applicable> Y (N )
None (water) ]40ml (G) ;2, L 60mL®) |[D | 125mL@®) | 2 | 250mL@) | [ [500mL@) | | [1LG) | L@ [
I Neb, (1| G0l fG) 2 | s [} - S|
Mold | Cassette | Bulk _'___ | Plate | | TapeLift | ! | S
Asbestos [ Cassete | |Buk | | S ? =
Lead | Cassette | Bulk —T | Wipe | [ : &5 13 e

o e T [t ; i i
Login Review T Yes ] No ; N/A | Comments

|

| Proper lab sample containers/ cnough vo]umcf correct pres.erw.n:meD I |
s

Analyses marked on COC match bottles received?
VOC &TOC Water-no headspace?
VOC Solid-McOH covers solid, no leaks, Prep Expiration OK? | | I
PFAS: Lab specific bottles? QC received, if required? I
| Bacteria bottles provided by ARA?

Samples within holding ume’ s . L S \/,'
iate ed in writing: A\, DOV, AN, 2TV |

{ ( — |
w MPN), Enterococci, Golor) /

|
Surr i, i 3 , CrVTT s Tfon, Pissolved Oxygen, Unpres 624 | St _l_ e e
Date time & ID on samples match CoC? [ \/ E 74 (ﬁ,{ 263, bo_&ﬁé e |
Rush::s communjcated to analyst in writing? , | / ’y q LAl }._@ % -'S M

- fl'ét

Subcontract note on login board? = _I—_'__Eﬁ/ _Lﬁ_‘&.[S.D_S ;M.!.Jq;itd,]

Pequades EPA 608 ~;)_l-_[5_?’ = il ' 0 /,- i

Comphancc samples have no dlscrepancles/ require no flags3 (Or must be rejected)

Log-in Supervisor notified immediately of following items: /f@{\ ﬂ Iﬂl [E);Er(ia;{c:; nic;ﬂr:-lf:iz:c:c‘:giu (NHDES, MADEP,

Inspected and Received By: . !S ; = Date/Time: é / 5'/ WAl Z S(;L({)

Peer Review Checklist \

O Client ID/Project Manager [0 On Ice, Temperature OK? O Sample IDs O Analyses in Correctly

[0 Project Name O PO# (if provided) O Matrix -references

O TAT/rushes communicated [ Sub samples sent? Shipping Charge? O Date/Time collected -wastewater methods

O Received Date/Time O Issues noted above communicated? O Short HTs communicated [0 Notes from CoC in LIMS

Reviewed By: Date:
Notes: (continue on back as needed) Initials Date What was sent?

Uploaded / PDE _____ Report/Data / EDD / Invoice
Uploaded/PDF _ _ Report/Data/ EDD / Invoice
Uploaded/PDF _ _ Report/ Data/EDD / Invoice

QSD-04 Rev8 01/06/21 JVG (Page 1 of 1)
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GRANITE STATE

ANALYTICAL SERVICES, LLC.
@ 22 Manchester Road, Unit 2, Derry, NH 03038
- Phone (800) 699-9920 | (603) 432-3044 website www.granitestateanalytical.com

Laboratory Report

Absolute Resource Associates Date Printed: 06/23/2021

124 Heritage Avenue, Suite 10 Work Order #: 2106-00934
Portsmouth, NH 03801 Client Job #:

Date Received: 06/04/2021

Sample collected in: Massachusetts

Attached please find results for the analysis of the samples received on the date referenced above.

Unless otherwise noted in the attached report, the analyses performed met the requirements of the analyzing laboratory's Quality
Assurance Plan, Standard Operating Procedures and State Accreditation. This certificate shall not be reproduced, except in full,
without the written approval of the analyzing laboratory. The results presented in this report relate to the samples listed on the
following pages in the condition in which they were received. Accreditation for each analyte is identified by the * symbol following
the analyte name. Location of our analyzing laboratory is identified by the code in the Analyst Column.

A & L Laboratory: Granite State Analytical Services LLC:
Identified by ME in Analyst Column Identified by NH in Analyst Column
155 Center Street, Auburn, Maine 04210 22 Manchester Road, Derry, NH 03038
www.allaboratory.com www.granitestateanalytical.com

ANALYSIS RELATED NOTES:

e RL:"Reporting limit" means the lowest level of an analyte that can be accurately recovered from the matrix of interest.
e A&L Laboratory / Granite State Analytical Services LLC. accreditation lists can be found on our websites listed above.

e Subcontracted samples will be identified by the Accreditation number of the subcontract laboratory in the analyst field for
each analyte and the appropriate laboratory will be listed here. None

e Data Qualifiers (DQ) Flags provide additional information in regards to the receipt, analysis or quality control of a sample.
These are indicated under the DQ Flags Column on your report and listed here if necessary: Data Qualifier (DQ) Flags: None

SAMPLE STATE SPECIFIC NOTES:

Additional Narrative or Comments: None

We appreciate the opportunity to provide you with laboratory services. If you have any questions regarding the enclosed report,
please contact the laboratory and we will be happy to assist you.

Ltta. by >

7
Donald A. D’Anjou, Ph. D.
Laboratory Director

A & L Laboratory: Accreditations: Maine ME00021, New Hampshire 2501, Maine Radon Registration ID # SPC20

Granite State Analytical Services, LLC: Accreditations: New Hampshire 1015; Maine NHO0003;
Massachusetts M-NH0003; Rhode Island 101513; Vermont VT-101507

Page 1 of 2



GRANITE STATE

ANALYTICAL SERVICES, LLC.

@ 22 Manchester Road, Unit 2, Derry, NH 03038
Phone (800) 699-9920 | (603) 432-3044 website www.granitestateanalytical.com

CERTIFICATE OF ANALYSIS FOR DRINKING WATER

DATE PRINTED: 06/23/2021 Legend
CLIENT NAME: Absolute Resource Associates Passes v
Fails EPA Pri

CLIENT ADDRESS: 124 Heritage Avenue, Suite 10 afls ”mag %’

Portsmouth, NH 03801 Fails EPA Secondary

! Fails State Guideline X
SAMPLE ID #: 2106-00934-001 Attention A
SAMPLED BY: Absolute Resource Associates DATE AND TIME COLLECTED: 06/03/2021  11:45AM
DATE AND TIME RECEIVED: 06/04/2021 12:14PM

SAMPLE ADDRESS: 57269 ANALYSIS PACKAGE: HAA GSA

Finished-SW2 RECEIPT TEMPERATURE: ON ICE 5.8° CELSIUS

MA
MORE LOC INFO: CLIENT JOB #:
Test Description Result TestUnits Pass DQ RL Limit Method  Analyst Date - Time

/Fail Flag Analyzed
Date Extracted No Limit EPA 552.2 GQ-NH 06/10/2021 09:07AM
Dibromoacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 06/15/2021 01:27PM
Dichloroacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 06/15/2021 01:27PM
Monobromoacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 06/15/2021 01:27PM
Monochloroacetic Acid* <2 ug/L 2 No Limit EPA 552.2 KV-NH 06/15/2021 01:27PM
Total Haloacetic Acids* <1 ug/L v 1 60 ug/L EPA 552.2 KV-NH 06/15/2021 01:27PM
Trichloroacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 06/15/2021 01:27PM
2,3-Dibromopropionic Acid 100 % \/ 70-130%  EPA 552.2 - SS KV-NH 06/15/2021 01:27PM
Loeeta. g, >

Page 2 of 2

7
Donald A. D’Anjou, Ph. D.
Laboratory Director
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124 Heritage Avenue #16
Portsmouth, NH 03801
603-436-2001

CHAIN-OF-CUSTODY RECORD
AND ANALYSIS REQUEST

57269

OF

Standard
(10 Business Days)
*Date Needed

a

absoluteresourceassociates.com ANLA REU
chmpar.wr Name: Project Name: Barnstabl e, 3 = | I \ ‘
. o =
Kleintelder Project #: StraightWay?2 ) 2 5 |8 | = |8
Company Address: - % ;— )% = é g é é &
) . g = A =
4 Technology Drive, Westborough,MA ProjsctLocation: NH [MB]ME VT . =< 8|1 2|N| |5|E|5 ; 5
Y gale| | |E 5 Ela =10 )& €1,
Report To: Alex Bishop Accreditation Required? N/Y: g g5 | § ® 8 %‘ i = § 2 E g ;. %
1 | = [ o o =1
Ph # Protocol: RCRA m NPDES g § £ & E | B iﬁ ’5 E= R (2|5 X 0|2 |
one % 914-406-9508 MoP  NHDES Dob SIS |E(2(E|8|S =l 2] (BlEME]| [g8]7
Reporting QAPP  GW-1  S-1 =] glS|o|g|8 BlEIE| alg 2|2 > |8
Invoice to: _ Kleinfelder Limits: EPADW other_______|D|§ "'Aia % - |n 2 i; =2 Z 3 2 X % g
: . 8y = g | & E |l 0|l=x |2 |g ol=s
email: _abbishop@kleinfelder.com Quiste s g g; =82 5|2 2|0 =Z|E|Elele|D
HHHEHHHBHHEEGEREE I HEEAERE
PO# 0 NH Reimbursement Pricing S|slao(B|0 g BlE| [e|lw-|g|O|3 X 12121215 |%
g |d|lclgivlRl= cl8lEl=l. [Zlelal|l8la|EBlE |8 |2 g
Lab 21 Matrix | Preservation Method Sampling =l5|10|5|8|8(8 2RITI12|2]|8|8 3IEF10]|2|B g
5 w : o m] e =] ol|Oo = 2le|2|e 2 nl|s alZ| w |3 O 0o
Sample Field 2 slglz(2|31S|z|8|5|12BIG|E|E|3|e|2|a|P|B|E|8lg|Sn
El e x 41z |18|2|a|0 22|28 X X2 2(5|2|8|e 8|Z|E = i
D ID z|l G|l o & s gl x| = w G zls(gl=zlglz(Bl8|2|g »|E|(3|8|E|Z2|s|E|E|x|E|0|T|E
o = =1 T . (o] ol © = = =R E=-2 = olﬁlg = s |lz|Hh|lc|s|L 5 Tl&IElale|8 |- o
Lab Use Onl O < O = O > w, ] D =3 = L~ I B — @ |l |o - | = o S |2 |2 |k |8 &
( y) =l o|lo]lE[ZE[T][ 2= a F slola|o|Xlolo|3|X|3[¥|o|o|X[3]5 olo|a|o|a &
6776M[| Finished-sw2 | 8| x Non Preserved | € /3[z( 1\ug | K& X }]x X
1 Thio [ | x
1 X p4
2 x | | _x
2 X X . |
3 ) NH4Cl VX
1 X X (]
2 Triz ' % |
- \ -
! ! v 21w Non Preserved \ \\ [
TAT REQUESTED | see absoluteresourceassociates.com | SPECIAL INSTRUCTIONS
Priority (24 hr)* a for sample acceptance policy and *use reporting limit of 0.13 ug/l for 1,4-Dioxane
Expedited (48 hr)* U current accreditation lists.

REPORTING INSTRUCTIONS
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Laboratory Report

AbSOlUte Resource associates

124 Heritage Avenue Portsmouth NH 03801

Alex Bishop PO Number: None
Kleinfelder Job ID: 57270
4 Technology Dr. Date Received: 6/3/21
Suite 110

Westborough, MA 01581

Project: Barnstable StraightWay2

Attached please find results for the analysis of the samples received on the date referenced above.

Subcontracted analyses are provided under separate cover.

Unless otherwise noted in the attached report, the analyses performed met the requirements of Absolute
Resource Associates' Quality Assurance Plan. The Standard Operating Procedures are based upon
USEPA SW-846, USEPA Methods for Chemical Analysis of Water and Wastewater, Standard Methods
for the Examination of Water and Wastewater and other recognized methodologies. The results
contained in this report pertain only to the samples as indicated on the chain of custody.

Absolute Resource Associates maintains certification with the agencies listed below. The reported results
apply to the sample(s) in the condition as received at the time the laboratory took custody. This report
shall not be reproduced except in full, without written approval of the laboratory. The liability of ARA is
limited to the cost of the requested analyses, unless otherwise agreed upon in writing.

We appreciate the opportunity to provide laboratory services. If you have any questions regarding the
enclosed report, please contact the laboratory and we will be glad to assist you.

Sincerely,
Absolute Resource Associates

Uil

Willie Stone Date of Approval: 6/15/2021
Authorized Signature Total number of pages: 14

Absolute Resource Associates Certifications

New Hampshire 1732 Massachusetts M-NH902
Maine NH902

124 Heritage Avenue | Portsmouth, NH 03801 | 603-436-2001 | absoluteresourceassociates.com
1of 14



Project ID: Barnstable StraightWay2

Sample Association Table

Field ID

Matrix Date-Time Sampled

Lab#

Analysis

Simulated-SW2

Water

6/3/2021 11:30

57270-001

20f14

Alkalinity in water by SM2320B

Apparent Color by SM2120B

Bacteria by SM9223B Colilert in Drinking W ater
Bromide in water by 300.0A

Calcium in water by 200.8

Chloride in water by 300.0A

Direct Analysis Prep for Drinking Water
Haloacetic acids in water by SM6251 (subcontract)
Iron in water by 200.8

Magnesium in water by 200.8

Manganese in water by 200.8

Nitrate-N in water (NO3) by 300.0A

Nitrite-N in water (NO2) by 300.0A
ortho-Phosphate in water (PO4) by 300.0A

pH in water by SM4500H+B

Sodium in water by 200.8

Specific Conductance / Conductivity by SM2510B
Sulfate in water (SO4) by 300.0A

Total Dissolved Solids by SM2540C

Total Hardness (includes Ca & Mg) by SM2340B
Total Organic Carbon by 5310C

Total Phosphorus in water as P by 365.3

True Color by SM2120B

Turbidity by SM2130B

Turbidity Check for Direct Metals Analysis
VOCs Trihalomethanes in water by 524.2

Zinc in water by 200.8

Se
Absolute Resource%

associatesSne



Project ID: Barnstable StraightWay2

Job ID: 57270

Sample#: 57270-001
Sample ID: Simulated-SW2

Matrix: Water
Sampled: 6/3/21

Parameter

chloroform
bromodichloromethane
dibromochloromethane
bromoform

Total Trihalomethanes (THMs)
Surrogate Recovery
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR

11:30

Result

CcC C C C

85

Sample#: 57270-001
Sample ID: Simulated-SW2

Matrix: Water
Sampled: 6/3/21

Parameter

Calcium

Iron

Magnesium
Manganese

Sodium

Zinc

Hardness (as CaCO3)

11:30

Result

19

U

5.6
0.0015J
42

0.13

70

Reporting
Limit DL
0.50  0.060
0.50  0.060
0.50  0.050
0.50 0.10
0.50
Limits
70-130
70-130
Reporting
Limit DL
050 0.013
0.050 0.0032
0.10 0.00066
0.010  0.0010
010  0.021
0.010  0.0028
3 04

Units
ug/L
ug/L
ug/L
ug/L
ug/L

%
%

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Instr Dil'n

1
1
1
1
1

Instr Dil'n

1
1
1
1
1
1
1

3 of 14

LMM
LMM
LMM
LMM
LMM

LMM
LMM

AGN
AGN
AGN
AGN
AGN
AGN
AGN

Prep
Factor Analyst Date

Time

Prep
Factor Analyst Date

6/7/21
6/7/21
6/7/21
6/7/21
6/7/21
6/7/21
6/7/21

Time
16:47
16:47
16:47
16:47
16:47
16:47
16:47

Batch

2101699
2101699
2101699
2101699
2101699

2101699
2101699

Batch

13946
13946
13946
13946
13946
13946
13946

Analysis

Date

6/11/21
6/11/21
6/11/21
6/11/21
6/11/21

6/11/21
6/11/21

Time Reference

18:56 E524.2
18:56 E524.2
18:56 E524.2
18:56 E524.2
18:56 E524.2

18:56 E524.2
18:56 E524.2

Analysis

Date

6/7/21
6/7/21
6/7/21
6/7/21
6/7/21
6/7/21
6/8/21

Time Reference

22:43 E200.8
22:43 E200.8
22:43 E200.8
22:43 E200.8
22:43 E200.8
22:43 E200.8
SM2340B

Se
Absolute Resource%
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Project ID: Barnstable StraightWay2

Job ID: 57270

Sample#: 57270-001
Sample ID: Simulated-SW2

Matrix: Water

Sampled: 6/3/21  11:30
Reporting
Parameter Result Limit DL Units
Alkalinity, Total (as CaCO3) 72 5 047 mglL
Apparent Color u 5.0 25 CU
Bromide u 0.1 0.021  mg/L
Chloride 50 0.5 0.36 mglL
Nitrate-N 0.5 0.1 0.038 mglL
Nitrite-N U 0.1 0.019 mglL
ortho-phosphate as P 0.4 0.1 0.069 mglL
Sulfate 21 0.5 021 mglL
Total Dissolved Solids (TDS) 190 20 75 mglL
Total Phosphorus as P 0.26 0.01 0.0080 mg/L
True Color U 5.0 25 CU
Total Coliform Bacteria absent
E. coli Bacteria absent
Conductivity 340 5 umhos/cm
pH 74H pH
H = Sample was received beyond method holding time.

Turbidity u 1.0 040 NTU

Sample#: 57270-001

Sample ID: Simulated-SW2
Matrix: Water
Sampled: 6/3/21  11:30
Reporting

Parameter Result Limit DL Units
Total Organic Carbon (TOC) U 1.0 059 mglL

Instr Dil'n

Factor Analyst Date

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Instr Dil'n

Factor Analyst Date

1

40f 14

DJM
DJM
DBV
DBV
DBV
DBV
DBV
DBV
SFM
SFM
DJM
AJD
AJD
SFM
SFM

AGN

DBV

Prep
Time

Prep
Time

Batch

2101588
2101582
2101597
2101597
2101597
2101597
2101597
2101597
2101631
2101621
2101583
2101593
2101593
2101638
2101579

2101590

Batch
2101615

Analysis

Date

6/4/21
6/4/21
6/4/21
6/4/21
6/4/21
6/4/21
6/4/21
6/4/21
6/7/21
6/7/21
6/4/21
6/3/21
6/3/21
6/8/21
6/4/21

6/4/21

Time Reference

10:30 SM2320B

11:44 SM2120B

14:07 E300.0A

14:07 E300.0A

14:07 E300.0A

14:07 E300.0A

14:07 E300.0A

14:07 E300.0A

19:00 SM2540C

15:00 E365.3

11:44 SM2120B

17:45 SM9223BColilert
17:45 SM9223BColilert
16:45 SM2510B

7:19 SM4500H+B

16:19 SM2130B

Analysis

Date
6/7/21

Time Reference
13:49 SM5310C

Se
Absolute Resource%

associatesSne



Quality Control Report

N/
Y
Absolute Resource%/

associate sS4

124 Heritage Avenue Unit 16
Portsmouth, NH 03801
www.absoluteresourceassociates.com
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Absolute Resource

associates

Case Narrative
Lab # 57270

Sample Receiving and Chain of Custody Discrepancies

Samples were received in acceptable condition, between 0 and 6 degrees C, on ice, and in accordance with
sample handling, preservation and integrity guidelines.

Samples qualified with an "H" were received beyond method holding time.

Calibration
No exceptions noted.

Method Blank
No exceptions noted.

Surrogate Recoveries
No exceptions noted.

Laboratory Control Sample Results
No exceptions noted.

Matrix Spike/Matrix Spike Duplicate/Duplicate Results
Not requested for this project.

Other
Reporting Limits: Dilutions performed during the analysis are noted on the result pages.

No other exceptions noted.
U = This compound was analyzed for, but not detected above the associated method detection limit.

J = The analytical result was below the instrument calibration range, but above the method detection limit.
The reported concentration is an estimate.

6 of 14



%R
BLK
CCB
ccv
CRM
CRMD
Dil'n
DL
DUP
LCS
LCSD
LOD
LoQ
MB
MLCS
MLCSD
MS
MSD
PB
Qc
RL
RPD

SUR

GLOSSARY

Percent Recovery

Blank (Method Blank, Preparation Blank)

Continuing Calibration Blank

Continuing Calibration Verification

Certified Reference Material (associated with solid Metals samples)
Certified Reference Material Duplicate (associated with solid Metals samples)
Dilution

Detection Limit

Duplicate

Laboratory Control Sample

Laboratory Control Sample Duplicate

Limit of Detection

Limit of Quantitation

Methanol Blank (associated with solid VOC samples)

Methanol Laboratory Control Sample (associated with solid VOC samples)
Methanol Laboratory Control Sample Duplicate (associated with solid VOC samples)
Matrix Spike

Matrix Spike Duplicate

Preparation Blank

Quality Control

Reporting Limit

Relative Percent Difference

Surrogate

S
Absolute Resource

associatesShe>

124 Heritage Avenue Unit 16
Portsmouth, NH 03801
WWW.absoluterelsglpﬁgeassociates.com




- QC Report -

Method

E524.2

E524.2

E524.2

E524.2

QcIp
BLK2101699

DUP2101699

LCS2101699

LCSD2101699

Parameter
chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR
Total Trihalomethanes (THMs)

chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR
Total Trihalomethanes (THMs)

chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR
Total Trihalomethanes (THMs)

chloroform
bromodichloromethane
dibromochloromethane
bromoform
4-bromofluorobenzene SUR
1,4-dichlorobenzene-D4 SUR
Total Trihalomethanes (THMs)

Associated Sample

AN AN AN A

57363-001
57363-001
57363-001
57363-001
57363-001
57363-001
57363-001

AN AN AN A

8 of 14

Result

0.50
0.50
0.50
0.50
98
96

0.50
0.50
0.50
0.50
99
97

9.6
10
10
10

104

113

10
11
11
11
112
113

Units Amt Added
ug/L
ug/L
ug/L
ug/L
%
%
ug/L
ug/L
ug/L
ug/L
%
%
ug/L 10
ug/L 10
ug/L 10
ug/L 10
%
%
ug/L 10
ug/L 10
ug/L 10
ug/L 10

%
%

%R

96
104
100
104

103
1M1
107
110

Limits

70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130
70 130

RPD RPD Limit

20
20
20
20

99.3

20
20
20
20

o N o N

b
Absolute Resourcq%
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Method QCID Parameter Associated Sample Result Units Amt Added %R Limits RPD RPD Limit

E200.8 BLK13946 Calcium < 0.50 mg/lL
Iron < 0.050 mglL
Magnesium < 0.10 mg/L
Manganese < 0010 mglL
Sodium < 0.10 mg/L
Zinc < 0010 mglL
E200.8 DUP13946 Calcium 57226-001 20 mg/lL 6 20
Iron 57226-001 < 0.050 mg/L 20
Magnesium 57226-001 53 mglL 2 20
Manganese 57226-001 < 0.010 mg/L 20
Sodium 57226-001 27 mg/lL 4 20
E200.8 LCS13946 Calcium 26 mglL 25 102 85 115
Iron 051 mglk 05 102 85 115
Magnesium 047 mglL 05 95 85 115
Manganese 049 mgll 05 98 85 115
Sodium 49 mglL 5 98 85 115
Zinc 049 mgL 05 98 85 115
E200.8 LCSD13946  Calcium 26 mgL 25 106 85 115 3 20
Iron 051 mgL 05 102 85 115 0 20
Magnesium 048 mgll 05 96 85 115 1 20
Manganese 0.50 mglL 05 99 85 115 1 20
Sodium 50 mglL 5 100 85 115 2 20
Zinc 050 mglL 05 99 85 115 1 20
E200.8 MS13946 Calcium 57226-001 24 mgll 25 173 70 130
Iron 57226-001 049 mgL 05 97 70 130
Magnesium 57226-001 59 mglL 05 136 70 130
Manganese 57226-001 052 mglk 05 104 70 130
Sodium 57226-001 32 mg/lL 5 118 70 130
E200.8 MS13946 Calcium 57271-008 11 mgL 25 116 70 130
Iron 57271-008 052 mgll 05 104 70 130
Magnesium 57271-008 3.7 mglL 05 114 70 130
Manganese 57271-008 0.51 mglL 05 103 70 130
Sodium 57271-008 25 mg/lL 5 105 70 130
Zinc 57271-008 052 mglL 05 105 70 130

b
Absolute Resourcq%

associatesSne
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Method QCID Parameter Associated Sample Result Units Amt Added %R Limits RPD RPD Limit

E300.0A BLK2101597  Bromide < 0.1 mglL
Chloride < 0.5 mglL
Nitrate-N < 0.1 mglL
Nitrite-N < 0.1 mglL
ortho-phosphate as P < 0.1 mglL
Sulfate < 0.5 mglL
E300.0A DUP2101597  Bromide 57269-001 < 0.1 mglL 10
Chloride 57269-001 54 mg/lL 0 10
Nitrate-N 57269-001 3.3 mglL 1 10
Nitrite-N 57269-001 < 0.1 mglL 10
ortho-phosphate as P 57269-001 0.2 mglL 3 10
Sulfate 57269-001 13 mg/lL 0 10
E300.0A LCS2101597  Bromide 9.8 mglL 10 98 90 110
Chloride 99 mgll 100 99 90 110
Nitrate-N 10.0 mg/lL 10 100 90 110
Nitrite-N 15 mg/L 15 99 90 110
ortho-phosphate as P 9.6 mglL 10 96 90 110
Sulfate 98 mgll 100 98 90 110
E300.0A LCSD2101597 Bromide 9.8 mglL 10 98 90 110 0 10
Chloride 99 mgll 100 99 90 110 0 10
Nitrate-N 99 mglL 10 99 90 110 1 10
Nitrite-N 15 mg/lL 15 99 90 110 0 10
ortho-phosphate as P 9.9 mglL 10 99 90 110 3 10
Sulfate 98 mgL 100 98 90 110 0 10
E300.0A MS2101597  Bromide 57269-001 16 mglL 166 96 90 110
Chloride 57269-001 61 mglL 16 4 * 90 110
Nitrate-N 57269-001 44 mglL 1.66 70 * 9 110
Nitrite-N 57269-001 24 mglL 253 96 90 110
ortho-phosphate as P 57269-001 19 mglL 166 99 90 110
Sulfate 57269-001 28 mglL 16 89 * 9 110
E300.0A MS2101597  Nitrate-N 57280-003 11 mgL 83 90 90 110
E365.3 LCS2101621  Total Phosphorus as P 021 mgl 02 104 75 125
E365.3 LCSD2101621 Total Phosphorus as P 020 mglL 02 99 75 125 5 20
E365.3 MS2101621  Total Phosphorus as P 57233-001 030 mglL 02 102 75 125
E365.3 MSD2101621  Total Phosphorus as P 57233-001 030 mglL 02 102 75 125 0 20
E365.3 PB2101621 Total Phosphorus as P < 0.01 mglL

b
Absolute Resourcq%

associatesSne
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Method
SM2120B

SM2120B

SM2120B

SM2120B

SM2120B

SM2120B

SM2120B

SM2130B

SM2320B

SM2320B

SM2320B

SM2320B

SM2320B

SM2320B

SM2320B

SM2320B

SM2510B

SM2510B

SM2510B

SM2510B

SM2510B

SM2540C

SM2540C

SM2540C

SM2540C

QcIp
DUP2101582

DUP2101582

LCS2101582

PB2101582

DUP2101583

LCS2101583

PB2101583

DUP2101590

Parameter

Apparent Color
Apparent Color
Apparent Color

Apparent Color

True Color
True Color

True Color

Turbidity

CCVB2101588 Alkalinity, Total (as CaCO3)

CCVE2101588 Alkalinity, Total (as CaCO3)

CCVM2101588 Alkalinity, Total (as CaCO3)

DUP2101588

DUP2101588

LCS2101588

LCSD2101588

PB2101588

BLK2101638

DUP2101638

DUP2101638

LCS2101638

LCSD2101638

DUP2101631

DUP2101631

LCS2101631

PB2101631

Alkalinity, Total (as CaCO3)
Alkalinity, Total (as CaCO3)
Alkalinity, Total (as CaCO3)
Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Conductivity
Conductivity
Conductivity
Conductivity

Conductivity

Total Dissolved Solids (TDS)
Total Dissolved Solids (TDS)
Total Dissolved Solids (TDS)

Total Dissolved Solids (TDS)

Associated Sample
57268-001 <

57271-009 <

57271-003 <

57271009 <

57227-007

57271-004

57280-003

57280-004

57268-001

57271-010

11 of 14

Result
5

5

50

5.0

20

5.0

1.0

6.01

4.01

4.04

53

72

25

25

560

510

1400

1400

180

120

99.0

20

Units Amt Added

Cu
Ccu
Cu

Cu

Ccu
Cu

Cu

NTU

pH
pH
pH
mg/L
mg/L
mg/L
mg/L

mg/L

uS/cm
uS/cm
uS/cm
uS/cm

uS/cm

mg/L
mg/L
mg/L

mg/L

%R

50 45

20 15

5.94

3.94

3.94

25 100 90

25 98 90

1409 100 90

1409 102 90

99.2 100 75

Limits

55

25

6.06

4.06

4.06

110

110

110

110

125

RPD

20 *

RPD Limit
20

20

20

10

10

10

20

20

20

b
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Method
SM4500H+B

SM4500H+B

SM4500H+B

SM4500H+B

SM5310C

SM5310C

SM5310C

SM5310C

SM5310C

QcIp
DUP2101579

DUP2101579
DUP2101579

DUP2101579

BLK2101615

DUP2101615

LCS2101615

LCSD2101615

MS2101615

Parameter
pH

pH
pH

pH

Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Associated Sample
57205-002

57226-001
57249-001

57268-001

57268-001 <

57269-001

12 of 14

Result
9.4

8.0

7.8

6.6

10

10

10

Units Amt Added

pH
pH
pH

pH

mg/L
mg/L
mg/L
mg/L

mg/L

10

10

10

%R

100

101

99

Limits RPD RPD Limit

85

85

75

20
115
115 0 20

125

b
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w PAGE_ ____ OF
S 124 Heritage Avenue #16 CHAIN-OF-CUSTODY RECORD
Portsmouth, NH 03801 AND ANALYSIS REQUEST 57270
Absolute Resource 603-436-2001
associate s =2 absoluteresourceassociates.com ANALYSIS REQUEST
Con}:ar?nye;gle: Project Name: Barnstable, 4
einfelder Project #: StraightWay2 2 8 E g |o|E
Company Address: ) ) T % - g g e E 8
4 Technology Drive, Westborough,MA Project Location: NH[MA|ME VT ____ R = 5N (518 £l |3 |
Report To: Alex Bishop Accreditation Required? N/Y: Y g E 5 o 5| E|= % 2 (9 ]s £ § £ .
; 8| g g NN ElzlE8l& B2
Protocol:  NCHA NPDES 2 g 7| E 7 i 3 gL )Q g3 ﬁ olg
Phone #: 914-406-9598 MCP NHDES DOD S8 E %.é = & a5 s = [z |e % - (g A
Reporing QAPP  GW-1  S-1 2172|180 |8 |2 1E12|8|a |5lE(2|2| |3|8]
Invoice to: _Kleinfelder - Limits: [EFADW Other___ olglz]|.lal_ |5 i§ =S gt : % S |8
w3 el i Pr R & = = =l
. . - ; Y © = | @ Ol |8 | [
Email: abblshop@_hlemfeider‘com  Nlauote # g gl_|=2 % < % AR (&) = % E|Z|e ; 3
=Y S| & k= S |8 z| o E 5lg|=E|& @ (=)
PO# O NH Reimbursement Pricing % % o|[O0[F (& El2 e 5 Lalf-;-,; o gu\ﬁ 2 (x|2 % | &
gl8|s|8le|R|z| |sl8|2|15|.12ls(al8|=|E|E|E|E| |B
Lab @ Matrix Preservation Method Sampling % 21015188 i ?1 0o g | B ZIE|5|O oAl E
Field ST T = - ||~ |8]2]. g18|8|1212181915|2(8]x 2|2l
Sample ie z | A HERHREE I T HEE P IR
D ID z| G|l & sl il 2l 2l w w (2]lelgl|Zlelz|Elg|d|lclRIg|E|z|8(E|E|S|EIE|S|E|B|T|e
8lz|l23|Ela| S| &S| & ¢ [Z|8|S[E|8|E(S(S|8|2®X|8|B|g|2|Elalc|2|8|B|2|-] |8
(kaki (s Daiy) M EAR IR EIEAEEEAR: 3 £ [Slololo|ololo(XlD olo/®alaololalold] | |5
. L |
( Simulated-SW2 | 8 | X Non Preserved L[%lll 1:9 35 XX |X X%
( 1 Thio ] X
\ 1 X X
2 X x\ i
2 X \ pd
3 NH4ClI _ _ X
=g v Bk X 13 | b4
\4 T
TAT REQUESTED See absoluteresourceassociates.com | SPECIAL INSTRUCTIONS
Priority (24 hr)* W] for sample acceptance policy and
Expedited (48 hr)* L) current accreditation lists.
Standard Q . , : =
;3 Business Days) REPORTING INSTRUCTIONS a‘ﬁop(e-man address)___abbishop@kleinfelder.com & kryan@kleinfelder.com RECEIVED ON ICE AVES 0NO
‘DateNeeded_____| () HARD COPY REQUIRED 0 EDD S 2 TEMPERATURE °C
Reling| %r: Dat Time {w Date Time
CUSTODY /j)}é ' e a2 \THO o321 |12:30
,-’-_ . - _ Date Time W 'CQate féime
RECORD ﬁf/gjza‘ I/.5'-"OO o - — -\Sl 7222
SD-01 Revision 03/09/2020 ate T'mgf Recei"ﬂ%ﬁ? ors Date “Time |
- ¢ ? a
. s> | |71 i r\Iva=a



Sample Receipt Condition Report 5 7 2 7 0

Absolute Resource Associates 7 Job Number: )
Samples Received from: O-UPS [O-FedEx S%SPS Dab Coutier [I-Client Drop-off ~ O-
Custody Seals - present & intact: [-Yes [-No ﬁ/.d CoC signed: 0O-No
Receipt Temp: Z- o Samples on ice? “Yes O0-No [O-N/ Sampled < 24 hrs ago? CH/S O-No
PFAS-only real ice? [0-Yes O-No JA Any signs of freezing? [0-Yes B0
Comments:
Preservation | Bottle Size/Type & Quantity | Check pH for ALL applicable*
/ Analysis | samples and document:

| HCI L 40mLG) [ Z ] 250mL®P) |  [500mL®®) | [ [ [ i '_
HNO; | 125mL@) | | 250mL®) | { i | 500mL(P) | s | s
HaS0; 40mL(G) | 2. | 60mL®) | | 125mL(P) # 5 250mL(P) 500mL@) T, nﬁQ pli AT
NaOH 125mL(P) | | 250mL(®P) | i i1 S E T
(NH),SOs | 60mL(®) | | 125mL(P) | 250mL(P) | | i
ZoAcNaOH | 125mL@®) | | 250mi®) | | | | = | =
e 125mL(P) i | 250mL (P) | _:___. TRy R e ' *pHL ¥ by analystVOC, PEAS, TOC.O&G
NHiAc __L25mL || 250mL ) } - i_ : : : | { : Residual Cl not present:
Na$;0; 40mL(c(§L (s 120mL(P)j s 3% | 1 3 gBNc_’zf{TfE“(’oj—_—
MeOH ZOmL(G) ' | 40mL(G) | ‘|]: ; | < acteria ResCl ¥ by analyst 2
| Nome (solid) | 202(G) | | 40z(G) | | 80z(G) | | Syringe JF ‘, PC Dry applicable? Y ( N)
None (water) | 40ml (G) _| 6OmLP) | B [125mL@®) | B | 250mL@) | | [S00mie | | [1LG) [ [1L@T
N O | (0nlQ)3 | | = ek} |
Mold | Cassette _' | Bulk ' | Plate | | Tape Lift | | I e Xz L
Asbestos | Cassette | | Bulk i == I | : g ] o
B e n (Wipe = aeay s TR BTG gy

| e B e (O = =

&_ __-___________-'3-—
| Login Review
Propcr lab sample contajners/ enough volume/correct preser\ram rc':>

=

es | No | N/A

\nalyses matked on COC match bottles received?

VOC &TOC Water-no headspace?
VOC Solid-MeOH covers solid, no leaks, Prep Expiration OK?

PFAS: Lab specific bottles? QC received, if required?
Bactena bottles prmﬂded by ARA?
Sleswlt holding 1 nme?" Il i J‘\i}@

) f . BOD‘ r MPN), ['ntLrocuccn

| St Terhid ity, Ydor, CrVI, Ferrous Iron, Dissolved Oxygen, Unpres 624
Date, um?&‘[‘D’o’n samples match CoC?

Rushes commurucated to analv st m \:mtmgD

| Subcontract note on login board?
Pesticides EPA 608 pH5-9?

}\;\\
|
|

1
1
| S
-

&

%
0
F
|
!
|
l
|

N .\\

(Or must be rejected)
L:'/ Discrepancies, compliance samples (NHDES, MADEP,

| DoD etc.) or uncommon requests.

| Date/Time: é/ 3. 2l / G32—

Compliance samples have no dlscrepaﬂclcs/ require no flags?

=i _li_

_1_

Log-in Supervisor notified immediately of following items:

q%

Inspected and Received By:

Peer Review Checklist

O Client ID/Project Manager [0 On Ice, Temperature OK? O Sample IDs O Analyses in Correctly

O Project Name O PO# (if provided) O Matrix -references

O TAT/rushes communicated [ Sub samples sent? Shipping Charge? O Date/Time collected -wastewater methods

O Received Date/Time [0 Issues noted above communicated? O Short HTs communicated [0 Notes from CoC in LIMS

Reviewed By: Date:
Notes: (continue on back as needed) Initials Date What was sent?

Uploaded/PDF _~ _ Report/Data/ EDD / Invoice
Uploaded/PDF __ Report/ Data/ EDD / Invoice
Uploaded/PDF _ _ Report/Data/EDD / Invoice

QSD-04 Rev8 01/06/21 JVG (Page 1 of 1)
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GRANITE STATE

ANALYTICAL SERVICES, LLC.
@ 22 Manchester Road, Unit 2, Derry, NH 03038
- Phone (800) 699-9920 | (603) 432-3044 website www.granitestateanalytical.com

Laboratory Report

Absolute Resource Associates Date Printed: 06/17/2021

124 Heritage Avenue, Suite 10 Work Order #: 2106-00936
Portsmouth, NH 03801 Client Job #:

Date Received: 06/04/2021

Sample collected in: Massachusetts

Attached please find results for the analysis of the samples received on the date referenced above.

Unless otherwise noted in the attached report, the analyses performed met the requirements of the analyzing laboratory's Quality
Assurance Plan, Standard Operating Procedures and State Accreditation. This certificate shall not be reproduced, except in full,
without the written approval of the analyzing laboratory. The results presented in this report relate to the samples listed on the
following pages in the condition in which they were received. Accreditation for each analyte is identified by the * symbol following
the analyte name. Location of our analyzing laboratory is identified by the code in the Analyst Column.

A & L Laboratory: Granite State Analytical Services LLC:
Identified by ME in Analyst Column Identified by NH in Analyst Column
155 Center Street, Auburn, Maine 04210 22 Manchester Road, Derry, NH 03038
www.allaboratory.com www.granitestateanalytical.com

ANALYSIS RELATED NOTES:

e RL:"Reporting limit" means the lowest level of an analyte that can be accurately recovered from the matrix of interest.
e A&L Laboratory / Granite State Analytical Services LLC. accreditation lists can be found on our websites listed above.

e Subcontracted samples will be identified by the Accreditation number of the subcontract laboratory in the analyst field for
each analyte and the appropriate laboratory will be listed here. None

e Data Qualifiers (DQ) Flags provide additional information in regards to the receipt, analysis or quality control of a sample.
These are indicated under the DQ Flags Column on your report and listed here if necessary: Data Qualifier (DQ) Flags: None

SAMPLE STATE SPECIFIC NOTES:

Additional Narrative or Comments: None

We appreciate the opportunity to provide you with laboratory services. If you have any questions regarding the enclosed report,
please contact the laboratory and we will be happy to assist you.

Ltta. by >

7
Donald A. D’Anjou, Ph. D.
Laboratory Director

A & L Laboratory: Accreditations: Maine ME00021, New Hampshire 2501, Maine Radon Registration ID # SPC20

Granite State Analytical Services, LLC: Accreditations: New Hampshire 1015; Maine NHO0003;
Massachusetts M-NH0003; Rhode Island 101513; Vermont VT-101507

Page 1 of 2



GRANITE STATE

ANALYTICAL SERVICES, LLC.

@ 22 Manchester Road, Unit 2, Derry, NH 03038
Phone (800) 699-9920 | (603) 432-3044 website www.granitestateanalytical.com

CERTIFICATE OF ANALYSIS FOR DRINKING WATER

DATE PRINTED: 06/17/2021 Legend
CLIENT NAME: Absolute Resource Associates Passes v
Fails EPA Pri

CLIENT ADDRESS: 124 Heritage Avenue, Suite 10 afls ”mag %’

Portsmouth, NH 03801 Fails EPA Secondary

! Fails State Guideline X
SAMPLE ID #: 2106-00936-001 Attention A
SAMPLED BY: Absolute Resource Associates DATE AND TIME COLLECTED: 06/03/2021  11:30AM
DATE AND TIME RECEIVED: 06/04/2021 12:14PM

SAMPLE ADDRESS: 57270 ANALYSIS PACKAGE: HAA GSA

Simulated-Sw2 RECEIPT TEMPERATURE: ON ICE 5.8° CELSIUS

MA
MORE LOC INFO: CLIENT JOB #:
Test Description Result TestUnits Pass DQ RL Limit Method  Analyst Date - Time

/Fail Flag Analyzed
Date Extracted No Limit EPA 552.2 GQ-NH 06/10/2021 09:07AM
Dibromoacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 06/15/2021 02:07PM
Dichloroacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 06/15/2021 02:07PM
Monobromoacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 06/15/2021 02:07PM
Monochloroacetic Acid* <2 ug/L 2 No Limit EPA 552.2 KV-NH 06/15/2021 02:07PM
Total Haloacetic Acids* <1 ug/L v 1 60 ug/L EPA 552.2 KV-NH 06/15/2021 02:07PM
Trichloroacetic Acid* <1 ug/L 1 No Limit EPA 552.2 KV-NH 06/15/2021 02:07PM
2,3-Dibromopropionic Acid 89 % \/ 70-130%  EPA 552.2 - SS KV-NH 06/15/2021 02:07PM
Loeeta. g, >

Page 2 of 2

7
Donald A. D’Anjou, Ph. D.
Laboratory Director
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w PAGE_ ____ OF
S 124 Heritage Avenue #16 CHAIN-OF-CUSTODY RECORD
Portsmouth, NH 03801 AND ANALYSIS REQUEST 57270
Absolute Resource 603-436-2001
associate s =2 absoluteresourceassociates.com ANALYSIS REQUEST
Con}:ar?nye;gle: Project Name: Barnstable, 4
einfelder Project #: StraightWay2 2 8 E g |o|E
Company Address: ) ) T % - g g e E 8
4 Technology Drive, Westborough,MA Project Location: NH[MA|ME VT ____ R = 5N (518 £l |3 |
Report To: Alex Bishop Accreditation Required? N/Y: Y g E 5 o 5| E|= % 2 (9 ]s £ § £ .
; 8| g g NN ElzlE8l& B2
Protocol:  NCHA NPDES 2 g 7| E 7 i 3 gL )Q g3 ﬁ olg
Phone #: 914-406-9598 MCP NHDES DOD S8 E %.é = & a5 s = [z |e % - (g A
Reporing QAPP  GW-1  S-1 2172|180 |8 |2 1E12|8|a |5lE(2|2| |3|8]
Invoice to: _Kleinfelder - Limits: [EFADW Other___ olglz]|.lal_ |5 i§ =S gt : % S |8
w3 el i Pr R & = = =l
. . - ; Y © = | @ Ol |8 | [
Email: abblshop@_hlemfeider‘com  Nlauote # g gl_|=2 % < % AR (&) = % E|Z|e ; 3
=Y S| & k= S |8 z| o E 5lg|=E|& @ (=)
PO# O NH Reimbursement Pricing % % o|[O0[F (& El2 e 5 Lalf-;-,; o gu\ﬁ 2 (x|2 % | &
gl8|s|8le|R|z| |sl8|2|15|.12ls(al8|=|E|E|E|E| |B
Lab @ Matrix Preservation Method Sampling % 21015188 i ?1 0o g | B ZIE|5|O oAl E
Field ST T = - ||~ |8]2]. g18|8|1212181915|2(8]x 2|2l
Sample ie z | A HERHREE I T HEE P IR
D ID z| G|l & sl il 2l 2l w w (2]lelgl|Zlelz|Elg|d|lclRIg|E|z|8(E|E|S|EIE|S|E|B|T|e
8lz|l23|Ela| S| &S| & ¢ [Z|8|S[E|8|E(S(S|8|2®X|8|B|g|2|Elalc|2|8|B|2|-] |8
(kaki (s Daiy) M EAR IR EIEAEEEAR: 3 £ [Slololo|ololo(XlD olo/®alaololalold] | |5
. L |
( Simulated-SW2 | 8 | X Non Preserved L[%lll 1:9 35 XX |X X%
( 1 Thio ] X
\ 1 X X
2 X x\ i
2 X \ pd
3 NH4ClI _ _ X
=g v Bk X 13 | b4
\4 T
TAT REQUESTED See absoluteresourceassociates.com | SPECIAL INSTRUCTIONS
Priority (24 hr)* W] for sample acceptance policy and
Expedited (48 hr)* L) current accreditation lists.
Standard Q . , : =
;3 Business Days) REPORTING INSTRUCTIONS a‘ﬁop(e-man address)___abbishop@kleinfelder.com & kryan@kleinfelder.com RECEIVED ON ICE AVES 0NO
‘DateNeeded_____| () HARD COPY REQUIRED 0 EDD S 2 TEMPERATURE °C
Reling| %r: Dat Time {w Date Time
CUSTODY /j)}é ' e a2 \THO o321 |12:30
,-’-_ . - _ Date Time W 'CQate féime
RECORD ﬁf/gjza‘ I/.5'-"OO o - — -\Sl 7222
SD-01 Revision 03/09/2020 ate T'mgf Recei"ﬂ%ﬁ? ors Date “Time |
- ¢ ? a
. s> | |71 i r\Iva=a



<& eurofins
Eaton Analytical

LABORATORY REPORT

If you have any questions concerning this report, please do not hesitate to call us at
(800) 332-4345 or (574) 233-4777.

This report may not be reproduced, except in full, without written approval from EEA.

Page 1 of 6



4% eurofins

Eaton Analytical

STATE CERTIFICATION LIST

State Certification State Certification
Alabama 40700 Missouri 880
Alaska INO0035 Montana CERT0026
Arizona AZ0432 Nebraska NE-OS-05-04
Arkansas INO0035 Nevada INO0035
California 2920 New Hampshire* 2124
Colorado INO0035 New Jersey* IN598
Colorado Radiochemistry INO0035 New Mexico INO0035
Connecticut PH-0132 New York* 11398
Delaware INO35 North Carolina 18700
Florida(Primary AB)* E87775 North Dakota R-035
Georgia 929 Ohio 87775
Hawaii INO35 Oklahoma D9508
Idaho INO0035 Oregon* 4156
lllinois* 200001 Pennsylvania® 68-00466
lllinois Microbiology 17767 Puerto Rico INO0035
lllinois Radiochemistry INO0035 Rhode Island LAO00343
Indiana Chemistry C-71-01 South Carolina 95005
Indiana Microbiology M-76-07 South Dakota INOO035
lowa 098 Tennessee TN02973
Kansas® E-10233 Texas™ T104704187
Kentucky 90056 Texas/TCEQ TX207
Louisiana”* LAO14 Utah* INO0035
Maine INO0035 Vermont VT-8775
Maryland 209 Virginia* 460275
Massachusetts M-INO35 Washington C837
Michigan 9926 West Virginia 9927 C
Minnesota* 018-999-338 Wisconsin 999766900
Mississippi INO35 Wyoming INO35
EPA INO0035

*NELAP/TNI Recognized Accreditation Bodies

Revision date: 09/29/2020

Page 2 of 6



<& eurofins
Eaton Analytical

110 South Hill Street
South Bend, IN 46617
Tel: (574) 233-4777
Fax: (574) 233-8207

1 800 332 4345

Laboratory Report
Client:  Alpha Analytical Report: 520326
Attn:  Nathalie Lewis Priority: S.tandard Written
Eight Walkup Drive Status: Final
Westborough, MA 01581 PWS ID: Not Supplied

| Sample Information |

EEA Client ID Method Collected Collected Received
ID # Date / Time By: Date / Time

4922448 L2129644/Finished-SW2 317.0 06/03/21 11:45 Client 06/08/21 08:30
4922449 L2129644/Simulated-SW2 317.0 06/03/21 11:10 Client 06/08/21 08:30
| Report Summary |

Note: Sample containers were provided by the client.

Detailed quantitative results are presented on the following pages. The results presented relate only to the samples provided for
analysis.

We appreciate the opportunity to provide you with this analysis. If you have any questions concerning this report, please do not
hesitate to call Pat Muff at (574) 233-4777.

Note: This report may not be reproduced, except in full, without written approval from EEA.

—
s e 06/11/2021

Authorized Signature Title Date
Client Name: Alpha Analytical
Report #: 520326
Page 1 of 3
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Client Name:  Alpha Analytical Report #: 520326

Sampling Point: L2129644/Finished-SW2 PWS ID: Not Supplied

General Chemistry

Analyte Analyte Method Reg MRLt Result Units Preparation Analyzed EEA
ID # Limit Date Date 1D #
15541-45-4 Bromate 317.0 10~ 1.0 <1.0 ug/L -—- 06/10/21 23:01 | 4922448
Sampling Point: L2129644/Simulated-SW2 PWS ID: Not Supplied

General Chemistry

Analyte Analyte Method Reg MRLt Result Units Preparation Analyzed EEA
ID # Limit Date Date ID #
15541-45-4 | Bromate [ 317.0 10* | 10 | <10 | ug/L [ 06/10/21 23:26 | 4922449

1 EEA has demonstrated it can achieve these report limits in reagent water, but can not document them in all sample matrices.

Reg Limit Type: MCL SMCL AL
Symbol: * A I
Page 2 of 3
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Client Name:  Alpha Analytical Report #: 520326

Lab Definitions

Continuing Calibration Check Standard (CCC) / Continuing Calibration Verification (CCV) / Initial Calibration Verification
Standard (ICV) / Initial Performance Check (IPC) - is a standard containing one or more of the target analytes that is prepared
from the same standards used to calibrate the instrument. This standard is used to verify the calibration curve at the beginning of
each analytical sequence, and may also be analyzed throughout and at the end of the sequence. The concentration of continuing
standards may be varied, when prescribed by the reference method, so that the range of the calibration curve is verified on a
regular basis. CCL, CCM, and CCH are the CCC standards at low, mid, and high concentration levels, respectively.

Internal Standards (IS) - are pure compounds with properties similar to the analytes of interest, which are added to field samples
or extracts, calibration standards, and quality control standards at a known concentration. They are used to measure the relative
responses of the analytes of interest and surrogates in the sample, calibration standard or quality control standard.

Laboratory Duplicate (LD) - is a field sample aliquot taken from the same sample container in the laboratory and analyzed
separately using identical procedures. Analysis of laboratory duplicates provides a measure of the precision of the laboratory
procedures.

Laboratory Fortified Blank (LFB) / Laboratory Control Sample (LCS) - is an aliquot of reagent water to which known
concentrations of the analytes of interest are added. The LFB is analyzed exactly the same as the field samples. LFBs are used to
determine whether the method is in control. FBL, FBM, and FBH are the LFB samples at low, mid, and high concentration levels,
respectively.

Laboratory Method Blank (LMB) / Laboratory Reagent Blank (LRB) - is a sample of reagent water included in the sample batch
analyzed in the same way as the associated field samples. The LMB is used to determine if method analytes or other background
contamination have been introduced during the preparation or analytical procedure. The LMB is analyzed exactly the same as the
field samples.

Laboratory Trip Blank (LTB) / Field Reagent Blank (FRB) - is a sample of laboratory reagent water placed in a sample container
in the laboratory and treated as a field sample, including storage, preservation, and all analytical procedures. The FRB/LTB
container follows the collection bottles to and from the collection site, but the FRB/LTB is not opened at any time during the trip.
The FRB/LTB is primarily a travel blank used to verify that the samples were not contaminated during shipment.

If applicable, the calculation of the matrix spike (MS) or matrix spike duplicate (MSD) percent recovery is as follows: (MS or MSD
value - Sample value) * 100 / spike target / dilution factor = Recovery %

Matrix Spike Duplicate Sample (MSD) / Laboratory Fortified Sample Matrix Duplicate (LFSMD) - is a sample aliquot taken
from the same field sample source as the Matrix Spike Sample to which known quantities of the analytes of interest are added in
the laboratory. The MSD is analyzed exactly the same as the field samples. Analysis of the MSD provides a measure of the
precision of the laboratory procedures in a specific matrix. SDL, SDM, and SDH / LFSMDL, LFSMDM, and LFSMDH are the MSD
or LFSMD at low, mid, and high concentration levels, respectively.

Matrix Spike Sample (MS) / Laboratory Fortified Sample Matrix (LFSM) - is a sample aliquot taken from field sample source to
which known quantities of the analytes of interest are added in the laboratory. The MS is analyzed exactly the same as the field
samples. The purpose is to demonstrate recovery of the analytes from a sample matrix to determine if the specific matrix
contributes bias to the analytical results. MSL, MSM, and MSH / LFSML, LFSMM, and LFSMH are the MS or LFSM at low, mid, and
high concentration levels, respectively.

Quality Control Standard (QCS) / Second Source Calibration Verification (SSCV) - is a solution containing known
concentrations of the analytes of interest prepared from a source different from the source of the calibration standards. The solution
is obtained from a second manufacturer or lot if the lot can be demonstrated by the manufacturer as prepared independently from
other lots. The QCS sample is analyzed using the same procedures as field samples. The QCS is used as a check on the
calibration standards used in the method on a routine basis.

Reporting Limit Check (RLC) / Initial Calibration Check Standard (ICCS) - is a procedural standard that is analyzed each day to
evaluate instrument performance at or below the minimum reporting limit (MRL).

Surrogate Standard (SS) / Surrogate Analyte (SUR) - is a pure compound with properties similar to the analytes of interest, which
is highly unlikely to be found in any field sample, that is added to the field samples, calibration standards, blanks and quality control
standards before sample preparation. The SS is used to evaluate the efficiency of the sample preparation process.

Page 3 of 3
Page 5 of 6
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8 Walkup Driva

Wastbero, MA 01581
| Tal: 506-808-6220

Client Information

€\

Client:

CHAIN OF CUSTODY ...

320 Forbes Bivd
Manshield, MA 02048
Tel 508-822-9300

adaress: 5 \ed N0y D—\ L.u:-_

Project Information

Project Name:l%mfﬂ.a

OF

| DADEx

F-rojectl Ln?a!iuP:qt' r-a:a t}i‘% r&.

Frn]acl #:

__ ijacthlanag:er .f”ﬁ?_ % w

T
| ALPHA Job #: / 2 72U

Billing Information

L1321

Report Information - Data Deliverables

Date Rec'd in Lab:

O EMAIL 0 Same as Clientinfo | PO#

Regulatory Requirements & Project Information Reguirements

O Yes O Mo MA MCP Analytical Methods O Yes O No CT RCP Analytical Methods
O Yes O Mo Matrix Spike Required on this SDG? (Required for MCP Inorganics)

O Yes O Mo GW1 Standards (Info Required for Metals & EPH with Targets)

O Yes O No WPDES RGP

U,tﬂ_,(;ljcru 5\5 A __ | ALPHA Quote #: O Other State /[Fed Program Criteria
F‘hnne -ﬂl'l-l O "\% Turn-Around Time / / [/
| Email iﬁd‘n": ﬁi - UL-E ACPL
Oftandard 0 RUSH josy costmmed f prspmrovy /
=
Additional Project Information: S / / sampLe inFo IR
/ A
| Filtration -
d O Field i
/ O Lab to do c
[ Preservation 2
O Lab to do T
ALPHA Lab ID Collection Sample | Sampler :
(Lab Use Only) Sample ID " Dale | Time Matrix | Initials Sample Commants '[:1
J
29064 o) | Todlod SO 3 WS DWW | AB
| Gheelaleelow T [thh([I® [pw | kG B
I | |
| T l T | | i T - |
||
— — . PR - — - | — _i_
| B I | HEEEEE |
| | |
¥ S| _ g
= | _! — | -
| |
. | | | ]
= | [ | T B
Sostye e Contaner Type BEREE |
A= Armber glass B= HCI e I I -
V= Vial G= HMO, Preservative | e
Ejg,:jsu. D= H, 50, - = I-ﬁ'-_- | | | | | | o
B= Bactena cup e R+ vl Relinguished By: Date/Time P @jﬁi Date/Time
©= Othar G= NaHSO. §rr 1 - 1 ¥ = All samplas submitted are subject to
&g Pt VA P4 -Qézﬁ ﬁéziu; gl 321 1730 Apha's Tenns and Gonditons.
4= NHe - 3z 14:2% CA— Gz 11415 See reverse side
5= Other B _ B R | ! FORM NO: D101 {rev, 12-Mar-2012)




ADALPHA

AHA'J..V"'\-_J & AL

World Clags Chsminiry

Client Information

Client: Alpha Analytical Labs
Address: Eight Walk

Phone: 508.439.5170
Email: nlewis@@alphalab.com

Reference following Alpha Job Number on final report/deliverables: L2129644

Project Location: MA

Drive Project Manager: Nathalie Lewis
Westborough, MA 01581-1019

Turnaround & Deliverables Information

Due Date: 06/17/21
Deliverables:

Subcontract Chain of Custody
Eurofins US

110 South Hill 5t.
South Bend, IN 46617

Project Information

Project Specific Requirements and/or Report Requirements

Regulatory Criteria:

Alpha Job Number
L2129644

Regulatory Requirements/Report Limits

State/Federal Program:

Report to include Method Blank, LCS/LCSD:

Additional Comments: Send all results/reports to subreports@alphalab.com

Collection Sample . Batch
Lab 1D Client ID Date/Time Matrix Analysis QC
FINISHED-SW2 06-03-21 11:45 DWW Bromate
EIMULATED-SW2 06-03-21 11:10 DW Bromate

Relinguished By:
4

Date/Time:

Recejved By:

Date/Time:

ls l!'litl’l

—

Form MNo: AL_subcoc




Laboratory Report

AbSOlute Resource Asiotlates

124 Heritage Avenue Portsmouth NH 03801

Alex Bishop PO Number: None
Kleinfelder Job ID: 57362
4 Technology Dr. Date Received: 6/10/21
Suite 110

Westborough, MA 01581

Project: Barnstable Simmons Pond, HH

Attached please find results for the analysis of the samples received on the date referenced above.

Unless otherwise noted in the attached report, the analyses performed met the requirements of Absolute
Resource Associates' Quality Assurance Plan. The Standard Operating Procedures are based upon
USEPA SW-846, USEPA Methods for Chemical Analysis of Water and Wastewater, Standard Methods
for the Examination of Water and Wastewater and other recognized methodologies. The results
contained in this report pertain only to the samples as indicated on the chain of custody.

Absolute Resource Associates maintains certification with the agencies listed below. The reported results
apply to the sample(s) in the condition as received at the time the laboratory took custody. This report
shall not be reproduced except in full, without written approval of the laboratory. The liability of ARA is
limited to the cost of the requested analyses, unless otherwise agreed upon in writing.

We appreciate the opportunity to provide laboratory services. If you have any questions regarding the
enclosed report, please contact the laboratory and we will be glad to assist you.

Sincerely,
Absolute Resource Associates

Aaron DeWees Date of Approval: 6/23/2021
Chief Operating Officer Total number of pages: 20

Absolute Resource Associates Certifications

New Hampshire 1732 Massachusetts M-NH902
Maine NH902

124 Heritage Avenue | Portsmouth, NH 03801 | 603-436-2001 | absoluteresourceassociates.com

10f 20



Project ID: Barnstable Simmons Pond, HH

Sample Association Table

Field ID Matrix Date-Time Sampled Lab# Analysis

Raw-SIM Water 6/10/2021 9:15 57362-001
Alkalinity in water by SM2320B
Apparent Color by SM2120B
Bacteria by SM9223B Colilert in Drinking Water
Bromide in water by 300.0A
Calcium in water by 200.8
Chloride in water by 300.0A
Direct Analysis Prep for Drinking Water
Iron in water by 200.8
Low level 1,4-dioxane in water by 8260 SIM
MA PFASG6 analyte summation in Water by EPA 537.1
Magnesium in water by 200.8
Manganese in water by 200.8
PFAS in Water by EPA 537.1
pH in water by SM4500H+B
Sodium in water by 200.8
Specific Conductance / Conductivity by SM2510B
Sulfate in water (SO4) by 300.0A
Total Dissolved Solids by SM2540C
Total Hardness (includes Ca & Mg) by SM2340B
Total Organic Carbon by 5310C
True Color by SM2120B
Turbidity by SM2130B
Turbidity Check for Direct Metals Analysis
Zinc in water by 200.8

Field Blank Water 6/10/2021 10:45 57362-002

MA PFASG6 analyte summation in Water by EPA 537.1
PFAS in Water by EPA 537.1

/
S\
Absolute Resource i

associates-nnD

20f 20



Project ID: Barnstable Simmons Pond, HH
Job ID: 57362

Sample#: 57362-001

Sample ID
Matrix

Sampled

Parameter

1,4-dioxane

: Raw-SIM
: Water
1 6/10/21

9:15

Result
U

Reporting
Limit
0.25

DL Units

0.12

ug/L

Instr Dil'n

Prep

Factor Analyst Date Time

1

30f20

LMM

Analysis
Batch Date Time Reference

2101731 6/15/21 14:39 SW8260Dmod

/
s\
Absolute Resource i

associates-nnD



Project ID: Barnstable Simmons Pond, HH
Job ID: 57362

Sample#: 57362-001
Sample ID: Raw-SIM
Matrix: Water
Sampled: 6/10/21 9:15

Reporting Instr Dil'n Prep Analysis

Parameter Result Limit DL Units  Factor Analyst Date Time Batch Date Time Reference
Calcium 20 0.50 0.013  mg/L 1 AGN  6/18/21 12:39 13977 6/18/21 16:05 E200.8
Iron 0.043J 0.050 0.0032 mg/L 1 AGN  6/18/21 12:39 13977 6/18/21 16:05 E200.8
Magnesium 5.8 0.10 0.00066 mg/L 1 AGN  6/18/21 12:39 13977 6/18/21 16:05 E200.8
Manganese 0.16 0.010 0.0010 mg/L 1 AGN  6/18/21 12:39 13977 6/18/21 16:05 E200.8
Sodium 51 0.10 0.021 mg/lL 1 AGN  6/18/21 12:39 13977 6/18/21 16:05 E200.8
Zinc 0.0059J 0.010 0.0028 mg/L 1 AGN  6/18/21 12:39 13977 6/18/21 16:05 E200.8
Hardness (as CaCO3) 74 3 0.4 mglL 1 AGN  6/18/21 12:39 13977  6/21/21 SM2340B

/
s\
Absolute Resource i

associates-nnD

4 of 20



Project ID: Barnstable Simmons Pond, HH
Job ID: 57362

Sample#: 57362-001
Sample ID: Raw-SIM
Matrix: Water
Sampled: 6/10/21 9:15

Reporting Instr Dil'n Prep Analysis
Parameter Result Limit DL Units Factor Analyst Date Time Batch Date Time Reference
Alkalinity, Total (as CaCO3) 38 5 047 mglL 1 DIM 2101727 6/15/21 14:.08 SM2320B
Apparent Color U 5.0 25 CU 1 DIM 2101689 6/11/21 15:37 SM2120B
Bromide 0.072J 0.1 0.021 mg/L 1 DBV 2101707 6/11/21 13:42 E300.0A
Chloride 82 0.5 0.36 mglL 1 DBV 2101707 6/11/21 13:42 E300.0A
Sulfate 20 0.5 021 mglL 1 DBV 2101707 6/11/21 13:42 E300.0A
Total Dissolved Solids (TDS) 220 20 75 mglL 1 WAS 2101708 6/11/21  9:55 SM2540C
True Color U 5.0 25 CU 1 DIM 2101703 6/11/21 15:37 SM2120B
Total Coliform Bacteria absent 1 DBV 2101693 6/10/21 16:40 SM9223BColilert
E. coli Bacteria absent 1 DBV 2101693 6/10/21 16:40 SM9223BColilert
Conductivity 420 5 umhos/cm 1 WAS 2101702 6/11/21 7:35 SM2510B
pH 6.6 H pH 1 DIM 2101692 6/11/21 5:58 SM4500H+B
H = Sample was received beyond method holding time.
Turbidity U 1.0 0.40 NTU 1 EB 2101695 6/12/21 17:26 SM2130B
Sample#: 57362-001
Sample ID: Raw-SIM
Matrix: Water
Sampled: 6/10/21 9:15
Reporting Instr Dil'n Prep Analysis

Parameter Result Limit DL Units Factor Analyst Date Time  Batch Date Time Reference
Total Organic Carbon (TOC) U 1.0 0.59 mglL 1 DBV 2101750 6/16/21 10:43 SM5310C

/
S\
Absolute Resource i

associates-nnD
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Project ID: Barnstable Simmons Pond, HH
Job ID: 57362
Sample#: 57362-001
Sample ID: Raw-SIM
Matrix: Water
Sampled: 6/10/21 9:15
Method Reference: E537.1

Parameter

2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic acid

(GenX acid) (HFPODA)

n-ethyl perfluorooctanesulfonamido acetic acid
(NETFOSAA)

n-methylperfluorooctane sulfonamido acetic acid
(NMEFOSAA)

perfluorobutane sulfonic acid (PFBS)
perfluorodecanoic acid (PFDA)
perfluorododecanoic acid (PFDOA)
perfluoroheptanoic acid (PFHPA)
perfluorohexane sulfonic acid (PFHXS)
perfluorohexanoic acid (PFHXA)
perfluorononanoic acid (PFNA)
perfluorooctane sulfonic acid (PFOS)
perfluorooctanoic acid (PFOA)
perfluorotetradecanoic acid (PFTEA)
perfluorotridecanoic acid (PFTRIA)
perfluoroundecanoic acid (PFUNA)

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
(11CLPF30UDS)

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid
(9CLPF30ONS)

4,8-dioxa-3h-perfluorononanoic acid (ADONA acid)
(ADONA)

Surrogate Recovery
13C2-PFHxA SUR

13C2-PFDA SUR

D5-NEtFOSAA SUR

13C3-HFPO-DA SUR

Sum of MA PFAS6 Analytes (MAPFASG)

Result

1.7U

1.7U

1.7U

4.5
1.7U
1.7U

3.7

22
9.1
1.2J
29

1
1.7U
1.7U
1.7U
1.7U

1.7U

1.7U

74
87
82
71
66

Reporting
Limit

1.7
1.7

1.7

1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7

1.7

1.7
Limits
70-130
70-130
70-130
70-130

1.7

DL
0.26

0.33

0.28

0.42
0.29
0.36
0.28
0.33
0.29
0.38
0.34
0.28
0.42
0.11
0.27
0.33

0.34

0.15

Units Factor Analyst

ng/L

ng/L

ng/L

ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

ng/L

ng/L

%
%
%
%
ng/L

U = This compound was analyzed for, but not detected above the associated method detection limit.
J = The analytical result was below the instrument calibration range, but above the method detection limit. The reported concentration is an estimate.
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Dil'n

1

U U i

_

_ A A

1

WAS

WAS

WAS

WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS

WAS

WAS

WAS
WAS
WAS
WAS

Prep
Date Batch

6/16/21 13969
6/16/21 13969
6/16/21 13969

6/16/21 13969
6/16/21 13969
6/16/21 13969
6/16/21 13969
6/16/21 13969
6/16/21 13969
6/16/21 13969
6/16/21 13969
6/16/21 13969
6/16/21 13969
6/16/21 13969
6/16/21 13969
6/16/21 13969

6/16/21 13969

6/16/21 13969

6/16/21 13969
6/16/21 13969
6/16/21 13969
6/16/21 13969
2101748

Analysis

Date  Time
6/16/21 19:33
6/16/21 19:33
6/16/21 19:33
6/16/21 19:33
6/16/21 19:33
6/16/21 19:33
6/16/21 19:33
6/16/21 19:33
6/16/21 19:33
6/16/21 19:33
6/16/21 19:33
6/16/21 19:33
6/16/21 19:33
6/16/21 19:33
6/16/21 19:33
6/16/21 19:33
6/16/21 19:33
6/16/21 19:33
6/16/21 19:33
6/16/21 19:33
6/16/21 19:33
6/16/21 19:33



Project ID: Barnstable Simmons Pond, HH
Job ID: 57362
Sample#: 57362-002
Sample ID: Field Blank
Matrix: Water
Sampled: 6/10/21 10:45
Method Reference: E537.1

Parameter

2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic acid

(GenX acid) (HFPODA)

n-ethyl perfluorooctanesulfonamido acetic acid
(NETFOSAA)

n-methylperfluorooctane sulfonamido acetic acid
(NMEFOSAA)

perfluorobutane sulfonic acid (PFBS)
perfluorodecanoic acid (PFDA)
perfluorododecanoic acid (PFDOA)
perfluoroheptanoic acid (PFHPA)
perfluorohexane sulfonic acid (PFHXS)
perfluorohexanoic acid (PFHXA)
perfluorononanoic acid (PFNA)
perfluorooctane sulfonic acid (PFOS)
perfluorooctanoic acid (PFOA)
perfluorotetradecanoic acid (PFTEA)
perfluorotridecanoic acid (PFTRIA)
perfluoroundecanoic acid (PFUNA)

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
(11CLPF30UDS)

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid
(9CLPF30ONS)

4,8-dioxa-3h-perfluorononanoic acid (ADONA acid)
(ADONA)

Surrogate Recovery
13C2-PFHxA SUR

13C2-PFDA SUR

D5-NEtFOSAA SUR

13C3-HFPO-DA SUR

Sum of MA PFAS6 Analytes (MAPFASG)

Result

1.8U

1.8U

1.8U

1.8U
1.8U
1.8U
1.8U
1.8U
1.8U
1.8U
1.8U
1.8U
1.8U
1.8U
1.8U
1.8U

1.8U

1.8U

98
107
96
96
1.8U

Reporting
Limit

1.8
1.8

1.8

1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

1.8

1.8
Limits
70-130
70-130
70-130
70-130

1.8

DL
0.27

0.34

0.29

0.44
0.30
0.38
0.29
0.35
0.30
0.40
0.35
0.29
0.44
0.11
0.28
0.35

0.35

0.16

Units Factor Analyst

ng/L

ng/L

ng/L

ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

ng/L

ng/L

%
%
%
%
ng/L

U = This compound was analyzed for, but not detected above the associated method detection limit.
J = The analytical result was below the instrument calibration range, but above the method detection limit. The reported concentration is an estimate.
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Dil'n

1

=) A A A A A A A A A A A

1

WAS

WAS

WAS

WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS
WAS

WAS

WAS

WAS
WAS
WAS
WAS

Prep
Date Batch

6/16/21 13969
6/16/21 13969
6/16/21 13969

6/16/21 13969
6/16/21 13969
6/16/21 13969
6/16/21 13969
6/16/21 13969
6/16/21 13969
6/16/21 13969
6/16/21 13969
6/16/21 13969
6/16/21 13969
6/16/21 13969
6/16/21 13969
6/16/21 13969

6/16/21 13969

6/16/21 13969

6/16/21 13969
6/16/21 13969
6/16/21 13969
6/16/21 13969
2101748

Analysis
Date  Time
6/16/21 19:49
6/16/21 19:49
6/16/21 19:49
6/16/21 19:49
6/16/21 19:49
6/16/21 19:49
6/16/21 19:49
6/16/21 19:49
6/16/21 19:49
6/16/21 19:49
6/16/21 19:49
6/16/21 19:49
6/16/21 19:49
6/16/21 19:49
6/16/21 19:49
6/16/21 19:49
6/16/21 19:49
6/16/21 19:49
6/16/21 19:49
6/16/21 19:49
6/16/21 19:49
6/16/21 19:49
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Absolute Resource

associates

Case Narrative
Lab # 57362

Sample Receiving and Chain of Custody Discrepancies

Samples were received in acceptable condition, between 0 and 6 degrees C, on ice, and in accordance with
sample handling, preservation and integrity guidelines.

Samples qualified with an "H" were received beyond method holding time and analyzed at customer's request.

Calibration
No exceptions noted.

Method Blank
No exceptions noted.

Surrogate Recoveries
No exceptions noted.

Laboratory Control Sample Results
No exceptions noted.

Matrix Spike/Matrix Spike Duplicate/Duplicate Results
Not requested for this project.

Other
PFAS: "Sum of MA PFAS6 Analytes (MAPFAS6)" = PFDA + PFHPA + PFHXS + PFNA + PFOS + PFOA

Reporting Limits: Dilutions performed during the analysis are noted on the result pages.
No other exceptions noted.

Data Qualifiers

U = This compound was analyzed for, but not detected above the associated method detection limit.

J = The analytical result was below the instrument calibration range, but above the method detection limit.
The reported concentration is an estimate.
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%R
BLK
CCB
ccv
CRM
CRMD
Dil'n
DL
DUP
LCS
LCSD
LOD
LoQ
MB
MLCS
MLCSD
MS
MSD
PB
Qc
RL
RPD

SUR

GLOSSARY

Percent Recovery

Blank (Method Blank, Preparation Blank)

Continuing Calibration Blank

Continuing Calibration Verification

Certified Reference Material (associated with solid Metals samples)
Certified Reference Material Duplicate (associated with solid Metals samples)
Dilution

Detection Limit

Duplicate

Laboratory Control Sample

Laboratory Control Sample Duplicate

Limit of Detection

Limit of Quantitation

Methanol Blank (associated with solid VOC samples)

Methanol Laboratory Control Sample (associated with solid VOC samples)
Methanol Laboratory Control Sample Duplicate (associated with solid VOC samples)
Matrix Spike

Matrix Spike Duplicate

Preparation Blank

Quality Control

Reporting Limit

Relative Percent Difference

Surrogate

S
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- QC Report -

Method QCID Parameter Associated Sample Result Units Amt Added %R Limits RPD RPD Limit
SW8260Dmod BLK2101731 1,4-dioxane < 0.25 uglL

SW8260Dmod LCS2101731  1,4-dioxane 84 uglL 8 106 70 130

SW8260Dmod LCSD2101731 1,4-dioxane 9.7 uglL 8 121 70 130 14 20
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Method QCID Parameter Associated Sample Result Units Amt Added %R Limits RPD RPD Limit

E200.8 BLK13977 Calcium < 0.50 mg/L
Iron < 0.050 mglL
Magnesium < 0.10 mglL
Manganese < 0.010 mglL
Sodium < 0.10 mglL
Zinc < 0.010 mglL
E200.8 DUP13977 Calcium 57362-001 20 mg/lL 2 20
Iron 57362-001 < 0.050 mglL 20
Magnesium 57362-001 56 mg/L 2 20
Manganese 57362-001 0.16 mg/L 2 20
Sodium 57362-001 50 mg/lL 2 20
Zinc 57362-001 < 0.010 mglL 20
E200.8 LCS13977 Calcium 27 mglk 25 108 85 115
Iron 054 mgll 05 108 85 115
Magnesium 0.50 mg/L 0.5 99 85 115
Manganese 0.50 mg/L 0.5 100 85 115
Sodium 49 mg/lL 5 98 85 115
Zinc 050 mglk 05 99 85 115
E200.8 LCSD13977  Calcium 26 mglL 25 105 85 115 2 20
Iron 055 mgll 05 110 85 115 1 20
Magnesium 0.50 mg/L 0.5 100 85 115 1 20
Manganese 0.51 mglL 0.5 102 85 115 2 20
Sodium 50 mglL 5 99 85 115 1 20
Zinc 051 mglk 05 102 85 115 3 20
E200.8 MS13977 Calcium 57362-001 23 mgll 25 100 70 130
Iron 57362-001 056 mgll 05 113 70 130
Magnesium 57362-001 6.2 mglL 0.5 88 70 130
Manganese 57362-001 0.67 mg/L 0.5 101 70 130
Sodium 57362-001 56 mg/L 5 92 70 130
Zinc 57362-001 053 mglk 05 106 70 130
E200.8 MS13977 Manganese 57375-010 052 mgll 05 105 70 130
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Method QCID Parameter Associated Sample Result Units Amt Added %R Limits RPD RPD Limit

E300.0A BLK2101707  Bromide < 0.1 mglL
Chloride < 0.5 mglL
Sulfate < 0.5 mglL
E300.0A DUP2101707  Bromide 57363-001 < 0.1 mglL 10
Chloride 57363-001 84 mg/lL 0 10
Sulfate 57363-001 19 mglL 1 10
E300.0A LCS2101707  Bromide 9.9 mglL 10 99 90 110
Chloride 100 mg/L 100 100 90 110
Sulfate 99 mglk 100 99 90 110
E300.0A LCSD2101707 Bromide 9.9 mglL 10 99 90 110 0 10
Chloride 100 mg/L 100 100 90 110 0 10
Sulfate 99 mgll 100 99 90 110 0 10
E300.0A MS2101707  Bromide 57363-001 16 mgll 1.66 96 90 110
Chloride 57363-001 85 mg/L 16 11 90 110
Sulfate 57363-001 33 mglL 16 8 * 9 110
SM2120B DUP2101689  Apparent Color 57326-010 45 CU 0 20
SM2120B DUP2101689  Apparent Color 57365-006 < 5 CU 20
SM2120B LCS2101689  Apparent Color 10 CU 10 5 15
SM2120B PB2101689  Apparent Color < 5 Cu 5
SM2120B DUP2101703  True Color 57365-006 Cu
SM2130B DUP2101695  Turbidity 57365-006 NTU
SM2320B CCVB2101727 Alkalinity, Total (as CaCO3) 6.01 pH 5.94 6.06
SM2320B CCVE2101727 Alkalinity, Total (as CaCO3) 4,01 pH 3.94 4.06
SM2320B CCVM2101727 Alkalinity, Total (as CaCO3) 4.03 pH 3.94 4.06
SM2320B DUP2101727  Alkalinity, Total (as CaCO3) 57365-007 21 mg/lL 3 10
SM2320B DUP2101727  Alkalinity, Total (as CaCO3) 57399-001 45 mg/lL 2 10
SM2320B LCS2101727  Alkalinity, Total (as CaCO3) 26 mg/lL 25 106 90 110
SM2320B LCSD2101727 Alkalinity, Total (as CaCO3) 26 mg/lL 25 104 90 110 1 10
SM2320B PB2101727  Alkalinity, Total (as CaCO3) < 5 mglL
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Method
SM2510B

SM2510B

SM2510B

SM2510B

SM2540C

SM2540C

SM2540C

SM2540C

SM4500H+B

SM5310C

SM5310C

SM5310C

SM5310C

SM5310C

QCID
BLK2101702

DUP2101702
LCS2101702

LCSD2101702

DUP2101708
DUP2101708
LCS2101708

PB2101708

DUP2101692

BLK2101750
DUP2101750
LCS2101750
LCSD2101750

MS2101750

Parameter

Conductivity
Conductivity
Conductivity

Conductivity

Total Dissolved Solids (TDS)
Total Dissolved Solids (TDS)
Total Dissolved Solids (TDS)

Total Dissolved Solids (TDS)

pH

Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Associated Sample

57365-007

57330-001

57365-007

57362-001

57362-001 <

57363-001

14 of 20

Result
5

200

1400

1400

910

98

81.0

20

6.5

10

10

10

Units Amt Added
uS/icm
uS/icm
uS/cm 1409
uS/cm 1409
mg/L
mg/L
mg/L  99.2
mg/L

pH
mg/L
mg/L
mg/L 10
mg/L 10
mg/L 10

%R

101

101

82

99

101

98

Limits

90 110
90 110
75 125
85 115
85 115
75 125

RPD RPD Limit
0 20
20
3 5
8 5
20
1 20
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- QC Report -

Associated Reporting Amt RPD

Method QCID Parameter Sample Result  Limit DL Units Added %R  Limits RPD Limit
E537.1 BLK13969 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 20U 2.0 0.30 nglL

acid (GenX acid) (HFPODA)

n-ethyl perfluorooctanesulfonamido acetic acid 20U 20 039 nglL

(NETFOSAA)

n-methylperfluorooctane sulfonamido acetic acid 20U 20 033 nglL

(NMEFOSAA)

perfluorobutane sulfonic acid (PFBS) 20U 2.0 0.50 nglL

perfluorodecanoic acid (PFDA) 20U 20 0.34 nglL

perfluorododecanoic acid (PFDOA) 20U 2.0 043 nglL

perfluoroheptanoic acid (PFHPA) 20U 20 033 ngL

perfluorohexane sulfonic acid (PFHXS) 20U 2.0 040 nglL

perfluorohexanoic acid (PFHXA) 20U 20 035 nglL

perfluorononanoic acid (PFNA) 20U 20 045 nglL

perfluorooctane sulfonic acid (PFOS) 20U 2.0 040 nglL

perfluorooctanoic acid (PFOA) 20U 2.0 0.33 nglL

perfluorotetradecanoic acid (PFTEA) 20U 2.0 0.50 nglL

perfluorotridecanoic acid (PFTRIA) 20U 20 0.13 nglL

perfluoroundecanoic acid (PFUNA) 20U 20 032 ngL

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic 20U 20 039 nglL

acid (11CLPF30UDS)

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 20U 20 040 nglL

(9CLPF30ONS)

4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 20U 20 018 nglL

(ADONA)

13C2-PFHxA SUR 96 % 70 130

13C2-PFDA SUR 110 % 70 130

D5-NEtFOSAA SUR 101 % 70 130

13C3-HFPO-DA SUR 103 % 70 130
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Associated Reporting Amt RPD

Method QCID Parameter Sample Result  [imit DL Units Added %R  Limits RPD Limit

E537.1 DUP13969 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 57299-001 1.8U 1.8 027 nglL 30
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 57299-001 18U 1.8 035 nglL 30
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid  57299-001 1.8U 1.8 029 nglL 30
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 57299-001 0.67J 18 045 nglL 30
perfluorodecanoic acid (PFDA) 57299-001 18U 1.8 031 nglL 30
perfluorododecanoic acid (PFDOA) 57299-001 18U 18 039 nglL 30
perfluoroheptanoic acid (PFHPA) 57299-001 0.87J 1.8 030 nglL 30
perfluorohexane sulfonic acid (PFHXS) 57299-001 0.85J 18 036 nglL 30
perfluorohexanoic acid (PFHXA) 57299-001 0.91J 1.8 031 nglL 30
perfluorononanoic acid (PFNA) 57299-001 18U 1.8 040 nglL 30
perfluorooctane sulfonic acid (PFOS) 57299-001 1.8 1.8 036 nglL 1 30
perfluorooctanoic acid (PFOA) 57299-001 1.4 1.8 030 nglL 30
perfluorotetradecanoic acid (PFTEA) 57299-001 18U 18 045 nglL 30
perfluorotridecanoic acid (PFTRIA) 57299-001 18U 1.8 012 nglL 30
perfluoroundecanoic acid (PFUNA) 57299-001 18U 1.8 029 nglL 30
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic ~ 57299-001 1.8U 1.8 035 nglL 30
acid (11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 57299-001 1.8U 1.8 036 nglL 30
(9CLPF30ONS)
4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 57299-001 1.8U 1.8 0.16 nglL 30
(ADONA)
13C2-PFHxA SUR 57299-001 76 % 70 130
13C2-PFDA SUR 57299-001 95 % 70 130
D5-NEtFOSAA SUR 57299-001 91 % 70 130
13C3-HFPO-DA SUR 57299-001 76 % 70 130
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Associated Reporting Amt RPD

Method QCID Parameter Sample Result  [imit DL Units Added %R  Limits RPD Limit

E537.1 LCS13969 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 45 20 030 nglL 4 113 50 150
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 43 20 039 nglL 4 107 50 150
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid 41 20 033 ngL 4 103 50 150
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 3.2 20 050 ngL 354 91 50 150
perfluorodecanoic acid (PFDA) 45 20 034 ngL 4 113 50 150
perfluorododecanoic acid (PFDOA) 4.2 20 043 nglL 4 104 50 150
perfluoroheptanoic acid (PFHPA) 4.2 20 033 ngL 4 104 50 150
perfluorohexane sulfonic acid (PFHXS) 34 20 040 ngL 38 89 50 150
perfluorohexanoic acid (PFHXA) 4.0 20 035 nglL 4 99 50 150
perfluorononanoic acid (PFNA) 47 20 045 nglL 4 117 50 150
perfluorooctane sulfonic acid (PFOS) 3.6 20 040 ngL 384 93 50 150
perfluorooctanoic acid (PFOA) 41 20 033 ngL 4 102 50 150
perfluorotetradecanoic acid (PFTEA) 4.4 20 050 nglL 4 110 50 150
perfluorotridecanoic acid (PFTRIA) 4.2 20 013 nglL 4 104 50 150
perfluoroundecanoic acid (PFUNA) 43 20 032 ngL 4 108 50 150
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic 3.6 20 039 ngL 378 95 50 150
acid (11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 35 20 040 ngL 374 93 50 150
(9CLPF30ONS)
4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 3.7 20 018 ngL 3.78 97 50 150
(ADONA)
13C2-PFHxA SUR 98 % 70 130
13C2-PFDA SUR 111 % 70 130
D5-NEtFOSAA SUR 95 % 70 130
13C3-HFPO-DA SUR 108 % 70 130
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Associated Reporting Amt RPD

Method QCID Parameter Sample Result  [imit DL Units Added %R  Limits RPD Limit

E537.1 MS13969 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propanoic 57361-001 130 18 027 ngL 178 70 70 130
acid (GenX acid) (HFPODA)
n-ethyl perfluorooctanesulfonamido acetic acid 57361-001 170 18 035 ngL 178 93 70 130
(NETFOSAA)
n-methylperfluorooctane sulfonamido acetic acid  57361-001 170 1.8 029 ngL 178 97 70 130
(NMEFOSAA)
perfluorobutane sulfonic acid (PFBS) 57361-001 120 18 045 nglL 158 77 70 130
perfluorodecanoic acid (PFDA) 57361-001 170 18 030 ngL 178 9% 70 130
perfluorododecanoic acid (PFDOA) 57361-001 150 18 038 ngL 178 83 70 130
perfluoroheptanoic acid (PFHPA) 57361-001 140 18 030 ngL 178 80 70 130
perfluorohexane sulfonic acid (PFHXS) 57361-001 130 18 035 ngL 169 78 70 130
perfluorohexanoic acid (PFHXA) 57361-001 140 18 031 ngL 178 76 70 130
perfluorononanoic acid (PFNA) 57361-001 150 18 040 ngL 178 86 70 130
perfluorooctane sulfonic acid (PFOS) 57361-001 140 18 036 ngL 171 80 70 130
perfluorooctanoic acid (PFOA) 57361-001 160 18 030 ngL 178 91 70 130
perfluorotetradecanoic acid (PFTEA) 57361-001 130 18 044 ngL 178 70 70 130
perfluorotridecanoic acid (PFTRIA) 57361-001 140 18 012 ngL 178 76 70 130
perfluoroundecanoic acid (PFUNA) 57361-001 160 1.8 029 ngL 178 87 70 130
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic ~ 57361-001 150 18 035 ngL 168 88 70 130
acid (11CLPF30UDS)
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid 57361-001 150 18 036 ngL 166 89 70 130
(9CLPF30ONS)
4,8-dioxa-3h-perfluorononanoic acid (ADONA acid) 57361-001 120 18 016 ngL 168 73 70 130
(ADONA)
13C2-PFHxA SUR 57361-001 87 % 70 130
13C2-PFDA SUR 57361-001 109 % 70 130
D5-NEtFOSAA SUR 57361-001 84 % 70 130
13C3-HFPO-DA SUR 57361-001 87 % 70 130
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. PAGE OF ____
Y 124 Heritage Avenue #16 CHAIN-OF-CUSTODY RECORD
Portsmouth, NH 03801 AND ANALYSIS REQUEST 57362
Absolute Resource 603-436-2001 |
associates—r> absoluteresourceassociates.com ANALYSIS REQUEST
Comparry Name: Project Name: Barnstable, Q.)) 2
Kleinfelder . @ S 12 = ®
Project #: ; . H — = 5 2
Sipnmon end, HH = ~ |8 «. 8|8 |8
Company Address: Project Location: NH [MA] ME VT / == 5| Rl | g|lg|s |2, |8
4 Technology Drive, Westborough,MA roject Location: NR VAL ME VT e o i ol 18| Ig S| |BlB|E|0] ':Eg
‘ tati - : ¥ g s £ E % & 3o |8 2
Report To: Alex BiShOp Accreditation Required? N/Y: S E : é . % : 3 | § "E 3 Z. ré: :: Z":‘ g E %
: Protocol: RCRA @E NPDES 8 § :_,i E %' ifll'%fl Xz Eiﬁ: 5] 2 |
Phone #: 914-406-9598 MCP NHDES DOD = é % Elam o o [N = ] _g m Ay 2 a
Reporing QAPP  GW-1  S-1 2|912|S|0|8|= g2 £ § D 75 2% 5 | 8
G = . L e [ B |2 & | T
Invoice to: _ Kleinfelder Umits: [FPADW other 198|3 ;18 (5| |4 5 § =12 =102 %] |28
0| wi 3 | = | e o b E ® 9 @ a1
Emai.  abbishop@ Kleinfelder. com Soote i _ o 2 )Lf T == & el 2|0 EIE|81.1915
= < 2«|&|0g B2 EIS| o 1EIEI212158 & 5
= @ [ &= S 1215 |8 =
PO #: S— o _| 2 NH Reimbursement Pricing g Blg|80 5| sl2/2 82, 0/8 7 IRIE I EE I
O & | o = l= |5 |« | & 2 B | e E=a = R — @
g8 8lg BIB| E|8|E|5|. 2808 g ElE| B2 &
Lab % Matrix Preservation Method ~ Sampling 5lo|2|a|8 § 12l |3 -4 B2 2y i§ 18I1Sig 2 E|D 31215 E
Sam le Field = . T T T o i % N|g |m |:|1T 8|§I%|§IEI¢§:I—I§'E§ _‘_‘ O “_:
P 2 - S SZldolFIE|B|EIEIN|IZ2(2|2|B8iglei a3 2R |® =
ID ID zl G ol & ol & | E i SiElElfleiglalglalPi|sls|giEiEiRiEiglnlg|B| |=
Sl1e| 3| Ela|g|a|8|8) & ele|E|2 ESBIE|2 s B8 Blg|l2 EElai28|BIE2IF]| g
(Lab Use Only) |=]3lolo]lE|Z| T 2|2 . '1."5'"';.5"'..15"i.f’]'?";.)(..i.”:)QE..T'."i.XH"!“i"i”.“‘?""?".:“:’. L&
515500\ Raw-s#srm 7 x | | | NonPreserved |6]iofz1- T T T T T T T ] ]
1 o Thio K
& = 51 . t | | a8 .
| 2 ﬁ X - %
: — | | [ | R i
|23 | Triz| | B A S I A > 4
2 Non Preserved X .
= M- o . e P - = 5 |
Field Blank 1 _Tﬂz ‘ L({Uﬁt I X
— T 1 T [ ] T
| L | L | L
TAT REQUESTED See absoluteresourceassociates.com | SPECIAL INSTRUCTIONS
Priority (24 hr)* [ for sample acceptance policy and *use reporting limit of 0.13 ug/l for 1,4-Dioxane
Expedited (48 hr)* current accreditation lists. o
Standard | . n >
(10 Business Giays) REPORTING INSTRUCTIONS  WPDF (e-mail address) _ abbishop @kleinfelder.com & kryan@Kkleinfelder.com | RECEIVED ON ICE v INO
"Date Needed______| ) HARD GOPY REQUIRED ~ J EDD TEMPERATURE  (_/ °C
W by Syﬁﬁ: 'ay Time féce}ed by: Q l Date Time
#2 :
& i | ' 1
CUSTODY | &< L] | V50 oro/ 21 | 11:30
inqui . U Date Time eived by: 'Date Time
RECORD Chofellyire | —ece Cvr | 204,
0SD-01 Revision 03/09/2020 /‘ /?8 ﬁ&l ' {T!m
[«

6[) 7 | Time F{ecel\g b
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Sample Receipt Condition Report 5 7 3 6 2

Absolute Resource Associates -~ Job Number:

Samples Received from: O-urs O-FedEx [O- Oab Courier  -Client Drop-off ~ OI-

Custody Seals - presebr & intact: [-Yes [J-No A CoC signed: &Yes O-No
Receipt Temp: oG Samples on ice? Ef?es O-No O-N/A Sampled < 24 hrs ago? B¥es ONo

PEAS-only real ice? 3#¥es O-No O-N/A Any signs of freezing? [-Yes o

Comments:

Preservation | Bottle Size/Type & Quantity | Check pH for ALL applicable*

o/ Aalveig L S 08 R e | samples and document: =)
HC | 40mL(G) 230m.L(P) | 500mL(P) | | 1LG) | e S
HNO; 125mL(P) | 250mL(P) | | | 500mL(P) : e |
H:SOs | 40mL(G) '2, 60mL(®P) | © ; 125mL(P) 5 250mL(1’__)___ RN
NaOH | 125mL(P) j__‘ | 250mL(P) | Al il
(NHy):80s | 60mL®P) | | 125mL(P) | | 250mL(P) f e | r =

| ZnAcNaOH | 125mL(P) | | 250mL(P) | | | ERERAE o e E
Trizma [125mL®) | | 250mL(®) | 3 e f “pH ¥ by analystVOC. PFAS, TOC.OXG
NHaAc 125mL(P) . | 250mL. 0.)) | _T_ T Rcsic_iual Cl not present:

Mo | eiie) | e [ L] 0 pares B s
MeOH | 20mL@G) | | 40mL(G) ; . I : e actetia ResCl viby analyst

. S - — . :

None (solid) = 20z(G) | | 40z(G) : 80z(G) | Syringe I : .| PC Dry applicable? Y N

None (water) | 40ml(G) | | 60omL®) |/ | 125mL@) | | 250mL@) || | | 500mL() | IR L @) |
. Al _ ! =y H — |
I I L L I !

Mold _w__i Cassette : | Bulk il ! Plate _i_ | Tape Lift : _i_______ 4 e : £y PSS . ]
Asbestos | Cassette | | Bulk __'___i__ R SRS N T I : AN TR
Lead Cassette | | Bulk | | Wipe | | 2 ] |

i — ; | == —— | < i
L | I | . I |
Login Review | Yes : No NA | Comments = =

Propcr lab r,:mElf: ionramersf P.nough v olumc/ correct preservanve:’ A fl— ! I
:\nalvses marked on COC match bottles received? _‘/f
VOC &TOC Water-no heddxpaa? e n e
VOC Solid-McOH covers solid, no leaks, Prep Expiration OK? | \/ Z(ZSS Wﬂﬂﬁﬁlm {}J:ble MJOI-B b’{_b
PFAS: ARA bottles & samples/FRB same Lot#? QC rec’d, if req pd? : / N | Lot ID# tf] LS
Bacteria bottles | prowdcd by Al »\Rf\? o ' |‘/- :

Sampleq within holdmg tn'nei’

{
Immediate tests-eom: ' A - —'_
NOs. NO2o-POLol 1 BOD Salj = ool MPN), Tinterococt@i)y .Jb
Surfactaner Turbidity) Odor, CeVIL Ferrous Iron, Dissolved Oxygen, Unprex ?_? 14 G\JS
|
I
—
|

Date, ﬁz;?&_‘l'ff on samples mafch CoC?

Rushes commumcatcd to analyst in writing? Il_ ./ ' TN
| Subcontract note on logm board3 T 5 : _ : ol e r

Pesticides EPA 608 pH5-92 R s R 5 B e
Comphance samples have no diqcrcpancms / require no ﬂags3‘ _ HE | (Or must be rejected)

/| Discrepancies, complmnce samples (NHDES, MADLEP, DoD

Log-in Supervisor notified immediately of following items:
Z | | €etc.) Or UNCOMMON requests.

Inspected and Received By: \)<> Date/Time: LI0[7 ] 7

Peer Review Checklist i ;

O Client ID/Project Manager [0 On Ice, Temperature OK? O Sample IDs O Analyses in Correctly

O Project Name O PO# (if provided) O Matrix -references

O TAT/rushes communicated [] Sub samples sent? Shipping Charge? O Date/Time collected -wastewater methods

O Received Date/Time O Issues noted above communicated? O Short HTs communicated [0 Notes from CoC in LIMS

Reviewed By: Date:
Notes: (continue on back as needed) Initials Date What was sent?

Uploaded/PDF __ Report/Data/EDD / Invoice
Uploaded/PDF _ _ Report/Data/ EDD / Invoice
Uploaded/PDF __ Report/Data/ EDD / Invoice
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Laboratory Report

AbSOlUte ReSOurce Asiotlates

124 Heritage Avenue Portsmouth NH 03801

Alex Bishop PO Number: None
Kleinfelder Job ID: 57363
4 Technology Dr. Date Received: 6/10/21
Suite 110

Westborough, MA 01581

Project: Barnstable Simmons Pond, HH

Attached please find results for the analysis of the samples received on the date referenced above.

Subcontracted analyses are provided under separate cover.

Unless otherwise noted in the attached report, the analyses performed met the requirements of Absolute
Resource Associates' Quality Assurance Plan. The Standard Operating Procedures are based upon
USEPA SW-846, USEPA Methods for Chemical Analysis of Water and Wastewater, Standard Methods
for the Examination of Water and Wastewater and other recognized methodologies. The results
contained in this report pertain only to the samples as indicated on the chain of custody.

Absolute Resource Associates maintains certification with the agencies listed below. The reported results
apply to the sample(s) in the condition as received at the time the laboratory took custody. This report
shall not be reproduced except in full, without written