Re:

TOWN OF WARE

Department of Public Works
4%, Church Street
Ware, Massachusetts 01082-0089

Tel. 413-967-9648 Ext702 Fax 413-967-9638
Email: gmcalmond@townofware.com

RFP ADDENDUM #2
Date of Addendum: June 23, 2023

Responses to RFP Questions Submitted by the Connecticut Water Company

Have the wells been tested for per-and polyfluoroalkyl substances (PFAS)? If so, what
are the results? Yes, the wells have been tested for PFAS results are attached as Exhibit
#1

Please provide the most recent tank inspection reports. Tank Inspection Reports are
attached as Exhibit #2

Is there currently GIS for the water and/or wastewater system mapping? Yes

To what degree are system records (tie cards, as-built drawings, operations data, water
quality data) electronically available? Tie Cards are electronically available. What
records are currently available as paper only? As-built drawings, operations data, and
water quality data.

Please provide a description of the SCADA project that is planned for bid. Attached as
Exhibit #3 is the project description.

Please provide the water system Unaccounted for Water trend for the past five years.
2022 —9.48%, 2021 — 8.2%, 2020 — 20.3%, 2019 — 21.9%, 2018 — 13.0%.

What federal or state Administrative Orders, if any, have been issued to Town related to
its water and/or wastewater operations? No Administrative Orders issued regarding the
water or wastewater operations are outstanding. Are any Orders anticipated to be
received that have not been formally issued to date? No.

What is the current staff count for both water and wastewater systems? Provide details of
any relevant licenses and certifications. Do the employees have responsibilities beyond
the water and sewer systems? Please provide an itemized list of all water and sewer
system assets to be transferred, indicating vintage year and original cost. See Exhibit #4
attached.



9. Please provide revenue and expense details for the water and sewer systems for the last 5
years. Attached as Exhibit #5.

10. Provide the current detailed operating budget for the water and sewer systems. Attached
as Exhibit #6.

11. Please provide questions from any other potential bidders and the associated responses.
None

12. Please provide assumptions and supporting calculations used to derive the existing water
and sewer rates. Attached as Exhibit #7.

End of Addendum #2.



EXHIBIT # 1



Commonwaalth of Massachusetts
Executive Office of Energy 8 Environmental Affairs

Department of Environmental Protection

Western Regional Office- 436 Dwight Street, Springfield MA 01103 » 413-784-1100

Charles D Baker Bethany A Card

Governor Secretary

Karyn E. Polito Martin Suuberg

Lieutenant Governor Commissioner
August 31, 2022

SENT VIA ELECTRONIC MAIL: dpwwater@townofware.com

Ware Water Department

4 ¥4 Church Street

Ware, MA 01082

Attn: Andrew Lalashius Re: Ware - DWP
Ware Water Department
PWS ID#: 1309000
PFAS Monitoring

Dear Mr. Lalashius:

The Massachusetts Department of Environmental Protection (MassDEP) Drinking Water Program has
reviewed the Per- and Polyfluoroaikyl Substances (PFAS) results reported during the Initial Monitoring
period for the Ware Water Department (Ware) public water system.

Ware completed four consecutive quarters of PFAS Initial Monitoring at Location 10010 (Point of Entry
Post-Treatment Dismal Swamp Well 03G) and Location 10011 (Point of Entry Post-Treatment Sources
01G, 02G and 04G) during Quarter 4 of 2021 and Quarters 1, 2, and 3 of 2022. The PFAS6 results at
Location 10010 ranged from 6.30 to 9.29 nanograms per liter (ng/L). The PFAS6 results at Location
10011 ranged from Non-Detect (below Minimum Reporting Level) to 7.96 ng/L. The PFAS6
Massachusetts Maximum Contaminant Level is 20 ng/L.

As a Community public water system serving more than 3,300 customers, Ware will be required to
complete PFAS Routine Monitoring as follows:

Location 10010

PFAS monitoring annually during the first month of Quarter 1 (January to March).
The next required PFAS monitoring will be January 2023.

Location 10011

PFAS monitoring annually during the first month of Quarter 3 (July to September).
The next required PFAS monitoring will be July 2023.

These schedule changes are effective as of the date of this letter. These schedule changes will be
reflected in subsequent Water Quality Sampling Schedules provided under separate correspondence.

SP\DEP BWRIDWP Archive\WEROWarg-1309000-Water Quality-PFAS-S5 Mod-2022-08-31
This information is available in alternate format. Contact Glynis Bugg at 617-348-4040.
TTY# MassRetay Service 1-800-439-2370

MassDEP Website www mass gov/dep

Printed on Recycled Paper



PFAS Monitoring Page 2
Ware Water Department August 31, 2022

Please note that no additional PFAS monitoring is required for the remainder of 2022.

If you have questions regarding this letter, please contact Christine Simard at christine.simard@mass.gov
or me at 413-755-2148 or deirdre.doherty{@mass.gov.

Sincerely,

e Ao L.LV7

Deirdre Doherty
Section Chief, Drinking Water Program
Western Regional Office

ecc: MassDEP WERO - J. Gibbs, C. Simard
MassDEP Boston — M. Finn

SP\DEP WERO'BWR\WS!\PFAS\1309000-2022-08-3 1 -L.TR-PFAS-55 Mod-Ware



PHOENIX &

Environmental Laboratories, Inc.

Thursday, February 09, 2023

Attn: John Bonafini Jr.
Quabbin Analytical Lab
9 Stadler Street
Belchertown, MA 01007

Project ID: WARE WATER DEPT
SDGID: GCN28873
Sample ID#s: CN28873 - CN28874

This laboratory is in compliance with the NELAC requirements of procedures used
except where indicated.

This report contains results for the parameters tested, under the sampling conditions
described on the Chain Of Custody, as received by the laboratory. This report is
incomplete unless all pages indicated in the pagination at the bottom of the page are
included.

A scanned version of the COC form accompanies the analytical report and is an exact
duplicate of the original.

If you are the client above and have any questions concerning this testing, please do
not hesitate to contact Phoenix Client Services at ext.200. The contents of this report
cannot be discussed with anyone other than the client listed above without their
written consent.

Sinceraly yours,

Phylliéﬂller
Laboratory Director

NJ Lab Registration #CT-003

NELAC - #NY11301 NY Lab Registration #11301
CT Lab Registration #PH-0618 PA Lab Registration #68-03530
MA Lab Registration #M-CT007 Rl Lab Registration #63

ME Lab Registration #CT-007 VT Lab Registration #VT11301

NH Lab Registration #213693-A,B

587 Easl Middle Turmnpike, P.O. Box 370, Manchaster, CT 05040
Telephone (BG60) 645-1102 Fax (860) 6450823

Page 101 33



PHOENIX'&

Environmental Laboratories, Inc.
587 East Middla Turnpike, P.0O.Box 370, Manchesier, CT 05045
Tel. (860) 645-1102 Fax {880) 645-0823

Sample Id Cross Reference
February 09, 2023

Project ID: WARE WATER DEPT

SDG I.D.: GCN28873

Client Id Lab Id
PE 100-1 CN28873
PE 100-2 FB CN28874

Matrix
DRINKING WATER

DRINKING WATER

Pags 2033



Analysis Report
February 09, 2023

PHOENIX'&

Environmental Laboratories, Inc.
587 East Middle Tumpike, P.O.Box 370, Manchesler, CT 08045
Tel. {(B60) 845-1102 Fax (850) 645-0823

FOR:  Attn: John Bonafini Jr.
Quabbin Analytical Lab
9 Stadler Strest

Belchertown, MA 01007

Sample Information Custody Information Date Time
Matrix: DRINKING WATER Collacted by: 01/24/23 9:29
Location Code:  QUABBINFORDEP Received by: CP 01/24/23 14:05
Rush Request: 72 Sid Analyzed by: see "By” below
P.O.#: La boratorv D ata SDG ID: GCN28873
Phoenix ID: CN28873

Project ID: WARE WATER DEPT
Client ID; PE 100-1

' RL/
Paramater Result POL DIL Units AL MCL Other Date/Time By Raference
PFAS (18) Completed 02/02123 v 5371 c
PEAS (18)
11CIL-PF30UdS ND 2.00 1 ngiL 02/03r23 = 837t =
SCIPFIONS ND 200 1 ngiL 02/03/23 " 5379 c
ADONMA ND 2.00 1 ngil. 02/03123 s 5379 c
HFPO-DA ND 2,00 1 ngiL 02/02:23 s 5371 c
NEIFOSAA ND 2.00 1 ngL 02:03723 e 5374 c
NMeFOSAA ND 2.00 1 ng/L 02103123 ** 5371 c
Perfluorobutanesulionic Acid {PFBS) ND 2.00 1 ngfl. 02/03r23 et 5374 c
Perfluorodecanaic Acid {(PFDA) ND 2.00 1 ngiL 02/03/23 v 5379 c
Perfluorododecancic Acid (PFDoA) ND 2.00 1 ngil 020323 ~ 5374 c
Perfluorohepianale Acid {(PFHpA) ND 2,00 1 ngiL 020323 T A c
Parfiuorahenanssulonic Acld [PFHaS) 196 J 2.00 U ng/L 02/03/23 et 5379 c
Perfluorobiexancic Acid (PFHxA) ND 2,00 1 ngiL 02/03/23 5371 c
Perfiuorononenoic Acid (PFNA} ND 2.00 1 ngiL 02103123 e 537t c
Perfiuorocclanesulfonic Acid {PFOS) 332 2.00 1 ngiL 02/03r23 ** 5311 c
Perfluorooctanoic Acid [PFOA) 0984 J 200 1 npiL 02/03/23 5374 c
Perfluorateiradecancic Acld (PFTA) ND 2.00 1 ngiL 020323 - 5371 c
Perfluorotridecancic Acld (PFTrDA) ND 2.00 1 ngiL 02/03/23 =* 5aTA c
Perfluoroundacanoic Acid (PFURA) ND 2.00 1 ngiL. 02/03/23 = 5374 c
QA/QC Surcogatas .
% 13C3-HFPO-DA 85.0 1 % NA NA NA 02103723 e 70-130 % c
% 13C-PFDA 106 1 % NA NA NA 0203723 = 70-130 % c
% 13C-PFHxA 86.0 1 % NA NA NA  02/0323 ** 70-130 % €
% dS-NEIFOSA 830 1 % NA NA NA  02/03/23 “t 70-130 % ¢
Ver1

Page 30/ 33



Projecl 1D: WARE WATER DEPT Phoenix 1.D.: CN286873
Client I1D: PE 100-1

RL
Parameter Resut PQL DIL Unils AL MCL Other Dale/Time By Reference
T —————————

C = This parameter Is subconiracled.

RL/PQL=Reporting/Practica| Quaniitation Leve! DIL=Dilution (analysis required diluting 1o evatuate) ND=Not Detected
BRL=Below Reporting Level (less than the reporting level, the lowest amounl the faboralory can detect and report.)

AL = Actlon Level MCL = Maximum Conlaminani Level Other = Other Goals or Guidances J=Estimaled Below RL LOD=tLimit
of Detection MOL=Mslhod Detection Limit1

QA/QC Surrogates: Surrogales ere compounds (precesded with a %) added by the lab to delermine anelysis efficiency. Surrogate
resulis(%) listed in the report are not "detected” compounds.

Comments:
*See attached

PFAS (18) (537.1), PFAS Exiraclion (537.1) were analyzed by MA ceriified lab #M-MAD320.

I you are (he client above and have any questions conceming this testing, pleese do not hesilate to caniect Phoenix Client Services al axt.200.
The conlents of Ihis report cannot ba discussed with anyona other than the client listed abova withoul their wiitten consent.

Phyliis Shiller, Laboratory Directar

February 09, 2023
Raviewed and Releasad by: Helen Gaoghegan, Project Manager

Ver 1
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PHOENIX'&

Environmental Laboratories, Inc.
587 East Middle Tumpike P.0.Box 370, Manchester, CT 06045

Tel (B60)645-1102 Fax (860) 645-0823
i FOR:  Attn: John Bonafini Jr.
AnalySIS Report Quabbin Analytical Lab
February 09, 2023 9 Stadler Streat

Belchertown, MA 01007

Sample Information Custody Information Date Time
Matrix: DRINKING WATER Collacted by: 01/24/23 9:29
Localion Code: QUABBINFORDEFP Received by: CP 01/24/23 14:05
Rush Request: 72 Std Analyzed by: see "By”" below

PO# Laboratory Data SDG ID: GCN28873

Phoenix ID: CN28874
Project 10: WARE WATER DEPT
Client 1D: PE 100-2 FB

RL/
Parameter Result PQL DIL Units AL MCL Other Date/Time By Reference
PFAS {18) Completed 02102123 e 5379 c
PEAS {18)
11CI-PF30UdS ND 2.00 1 nglL 02/03r23 s 5374 c
9CLPFIONS ND 2.00 1 ng/L 02103123 »r 537 c
ADONA ND 200 1 ngiL 02/03/23 “r 5379 G
HFPO-DA ND 2.00 1 ngiL 0203723 et 5370 c
NEIFOSAA ND 2.00 1 ngiL 02103723 =* 5371 ¢
NMeFOSAA ND 200 1 ngil 0203723 st 83T c
Perfluorobutanesullonic Acid {PFBS) ND 200 1 nagil 02103723 "t 8374 c
Perfluorodecancic Acid (PFDA) ND 200 1 ngil 02/03/23 T A | c
Petflusrododecanoic Acid (PFDaA) ND 200 1 ngil 02/03123 =t 53741 c
Perfluorheptanalc Acid (PFHpA) ND 200 1 ngiL 02103723 st 53T c
Patftusrohexsnasullonic Acid (PFH1S) ND 2.60 1 ngfl. 02/03/23 v 5371 <
Parflucrohexanoic Acid (PFHxA) ND 2.00 1 ngiL 02/03723 5311 £
Parfluorononancic Acid (PFNA) ND 2.00 1 ngfL 02m3/23 “r 53T ¢
Perfluoroocianesulionic Acid (PFOS) ND 200 1 ngil. 02103723 » 5379 c
Perflucroocianaic Acid (PFOA) ND 200 1 ngiL 02/03/23 e 53T c
Perlluorotalradecanoic Acid {PFTA) ND 2.00 1 ng/L 02/0323 "t 531 c
Parfluorairidecanoic Acid {PFTrDA) ND_ 2.00 1 ngiL 02/02/23 "t 53Tt c
Perfluoroundacanoic Acd (PFUnA} ND 200 1 ngiL 02/03r23 = 5371 c
QAIQE Surrogates
% 13C3-HFPO-DA 93.0 1 % NA  NA NA  02/03123 o T0-130% <
% 13C-PFDA 108 1 % NA NA  NA Q20323 " 70-130% c
% 13C-PFHxA 86.0 1 % NA  NA NA  02/03/23 >t 70-130% <
% d5-NEtFOSA 85.0 1 % NA NA NA  02/03/23 = T70-130% c
Ver1
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Project ID: WARE WATER DEPT Phoenix |.D.: CN28874
Client 1D: PE 100-2 FB

RL/
Parameter Result PQL DIL Units AL MCL Other Date/Time By Reference

A ——

C = This parameler is subcontracied.

RL/PGL=Reponing/Praclical Quantitation Level DIL=Dilution {analysis requirad diluting to evaluale) ND=Not Datected
BRL=Below Reporting Level {less than the reporting lavel, the lowest amount the laboralory can delect and repor.}

AL = Action Level MCL = Maximum Contaminant Level Other = Other Goals or Guidances LOD=Limit of Detection
MDL=Method Delaction Limit1

QA/QC Surrogates: Surrogales are compoinds (preceeded with a %) added by the {ab to detarmine analysis efficiency. Surrogate
results{%) listed in the repart are not “detected” compounds.

Comments:
*See aftached

PFAS (18} (537.1), PFAS Extraction (537.1) were analyzed by MA cartified lab #M-MAQ30.

If you are the clieni above and have any queslions concarning this lesting, please do not hesitate to contact Phoenix Client Services at ext.200.
Tha contents of this repoert cannot be discussed with anyone ather than Lhe client listed abova without thelr written consent.

February 09, 2023
Reviawed and Released by: Helen Geoghegan, Praject Manager

Ver1
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J \i ACE O"?O
NSy A <
= o .
o =
Environmental Laboratories, Inc. . =
587 East Middls Turmnpike, P.C.Box 370, Menchaster, CT 06045
_ Tel. (B60) 645-1102 Fax (860} 645-0823
Analysis Comments
February 09, 2023

NY # 11301

QA/QC Report: None.

8SDG 1.D.: GCN28873

The following analysis comments are made regarding exceptions lo criteria not already noled in the Analysis Report or

PagaBol 23
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Lab Number:

Client:

ATTN
Phone:

Profec! Narhe:
Project Number
Report Date:

ANALYTICAL REPORT

L2304153

Phoenix Environmantal Labs
5B7 £asl Middle Tumpike
P.O, Box 370

Manchesler, CT 06040
Helen Geoghegan

(B860) 6845-8726

GCN2B873

GCN28873

02/08/23

Serial_N0.02082311.00

The eriginal projecl report/dala package is held by Alpha Analytical. This report/data package is pag nated and should be reproduced only in its

entiraty. Alpha Analylical holds no responsibility for rasults and/or data that are not consistant with the original,

Cenifications & Approvals: MA (M-MAD30}, NH NELAP (2062}, CT (PH-0141), DaD (L2474}, FL (EB7814), IL (200081), LA (B5084),
ME (MADDD30), MD {350}, NJ [MAD15), NY (11627), NC (B85), QH (CL108), PA (68-02089), RI (LAD00299), TX [V104704418), VT (VT-0015),
VA (460194), WA (C854), US Amy Corps of Engineers, USDA (Permit #P330-17-00150), USFWS (Permit #206364).

320 Forbes Boulevard, Mansfiekd, MA 02048-1B08
508-822-9300 (Fax) 508-822-3288 B00-624-9220 - www.alphalab.com

Page 1of 24
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Serial_No.02082311 00

Project Name: GCN28873 Lab Number: 12304153
Project Number: GCN2B873 Report Date: 02/08123

Case Narrativa

The samples were received in accordance with the Chaln of Custady and no significant deviations ware encountered during the preparalion
or analysis unless olherwise noted. Sampie Recelpt, Conlalner infarmation, and the Chain of Cusiody are localed at the back of the reporl

Results eontained within this report relata only lo the semples submitied undsr Lhis Afpha Lab Number and meet NELAP requirements for all
NELAF accredited paramaters unless olhenwise naled in the lollowing nasrative. The data preseniad in this repart is organized by paramater
(1.e. VOC, SVOC, eic ). Sample specific Quality Conirol data (i . Surrogate Spika Recovery} is reported at the end of the targel analyie ist
for aach Individual sample, (ollowed by the Leboralary Batch Quality Contiol at the end of each parametar, Tentatively Identified
Compaunds (TICs), - requested, are reported for compaunds identified (o be present and are nat part of tha mathod/program Target
Compaund List, aven if anly a subset of tha TCL are being raperied. If a sample was re-anatyzad or re-axtracted dua to a requ red qrality
coniral corractive action and If balh sels of data are rapartad, the Laboratory 1D of the ra-analysis or re-extraction is designatad with an "R
o “RE", respaclivaly

When mulliple Saich Quality Conlrol elemenis are raporied (@ g. more than one LCS) the assoclaled samples for each elemant are noted in
the grey shaded header line of each dala table Any Laboratory Balch, Sample Specific % recovery or RPD value that is outside the listed
Acceplance Crileria is beided in the repont In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the periormance crileria
for CAM and RCP methods atlow for some quality control faduras 1o occur and slifl ba within mathod compliance In thasa instances. the
specific aiura is not narrated but noted In Ihe assaciated QC Outlier Summary Report localed directly after the Case Narralive QC
information is also incorporated in the Data Usability Assessment Lable (Formal 11) of our Dala Marger tool, where [t can be revawed in
conjunclion with the sample rasull, associated regulaiury criteria and any associated data usabiily implications

Soisediments, solids an tissues are reporied on a dry weight bas:s unless otherwise noted Definitions of all dala qualifiers and acronyms
used in this repor are provided in the Glassary located af the back of ihe repart

HOLD POLICY - For samples submitted an ho'd, Alpha's policy 16 to hold samples (wilh the excaption of Alr canisters) ires of charga for 21
calendar days from the dats the project is completed. Afier 21 calendar days, we will dispose of all samples submitied including thase put
on hold unless you have conlacted your Alpha Project Mariager and mada arangements [or Alpha 1o conlinue to hold the samples. Air
canisters will be disposad after 3 businass days from tha date the project is complelad.

Please conlact Project Managemant at B00-624-5220 with any qusslions.

Page Jof 24 SmALy
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Serial_No0:02082311.00

Project Name: GCN2B873 Lab Numbar: L2304153
Project Number: GCN2B873 Report Date: 02/08/23

Casa Narrative (continuad)

Report Submission
All non-delect (ND) or estimaled concentrations (J-quallfied) have been quantitaled to tha limit noted in lhe
MDL column.

1, Ihe undersigned, attest under lhe pains and penallies of parjury that, lo the bast of my knowledge and
belief and based upon my personal inquiry of those responsible for providing the information contained
in this analytical report, such information is accurate and complete. This certlificale of analysis is not
complele unless this page accompanies any and all pages of this report.

Ashley Boucher
Authorized Signaiure:
Tille: Technical Direclor/Representative Data: 02/08/23
Page 4 of 24 .A"P"‘"‘..., :
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Serial_No:02062311:00

ORGANICS

Page 5 of 24
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Serial_No 0208231100

SEMIVOLATILES

Page 6 of 24
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Serial_No.02082311 00

Project Name: GCN28873 Lab Numbaer: L2304153

Project Number: GCN28873 Report Date: 02/08/23
SAMPLE RESULTS

Lab 1D: L2304153-01 Date Collecled 01/24/23 09 28

Client ID: CN28873 Date Received:  01/25/23

Sample Location: MA Field Prap: Nol Specified

Sample Depih,

Matrix. Dw Extraction Method: EPA 5§37.1

Analytical Methad:  133,537.1 Extraction Date:  02/02/23 14.32

Analytical Dale: 02/03/23 18:19

Analyst: SsL

Parameter Resutlt Qualtfiar Unity RL MDL Dilution Factor

Perfluorinated Alkyl Acids by EPA 537.1 - Mansfield Lab

Periuorobutanesutionke Acd (PFBS) . ND nofl 200 0596
Perflucrohaxanaic Atid (PFH2A) ND nph 200 1595
Herxalluoropropylene Oxide O mer Acid (HFPO-DA) ND ngil 200 0.596 1
Perfworchaptancic Acid (PFHpA) ND ngh 200 0596 1
Perfluomhexanesulonic Acd (PFHxS) 1.96 J ngl 200 05986 1
4.8-Dioxa-3h-Pedlucrencnanule Acld (ADDMA) ND ngfl 200 0.586 1
Peatfiuoroctanoic Ackt (PFQA) 0964 J ngA 200 0596 1
Parfuorononanolc Ackd (PFNA) ND ngh 200 0596 1
Perflucrosctanesutfonic Acid (PFOS) 332 ngh 200 0.596 1
Perflupredacanole Acid (PFDA) ND ngl 200 0.59 1
8-Chlorohexndeca 3-0 1-Sutionic Acld ND nght 200 0.586 1
(CLPFIONS)
N-Methyl Perflusroocianasuliohamidoacslic Acid ND ngll 200 0 596 1
{NMeFOSAA)
Perfluoroundecancic Acid (PFURA) ND ngf 200 0.536 1
N-Ethyt Perflucrooctanesulionamidoacalic Acld ND ng/l 200 0596 1
{NEIFOSAA)
Perfluorododacanoic Acid (PFO0A) ND g 200 0 se8 1
11-Chiorosicosafiuaro-J-Oraundecana-1-Sulfonic ND ngfl 200 0586
Acld {11CHRFIOES)
Perfluorciridecancic Acid (PFTrDA| ND ngh 200 055 1
Petfluorstelradecannic Acid (PFTA) ND ngi 200 0586 1
PFAS, Total (8) 3 ngh 200 0586 1
Accaptance
Surrogate % Recovery Qualifier Crileria
Perfluoro-n-{1,2-13C2|haxanolc Acid (ﬂc:PFHaA) 98 70-130
Telralluoro-2-heptafiunropropoxy-[t3C3|-propanole acid (13C3-HFPO-DA) 85 70-130
Perluorg-n{1,2-13C2ldecanclc Acid (13C-PFDA) 108 70-130
N-Devlerioathylparfiuorn-1-octanesullonamidoacetic Acid {d5-NEIFOSAA) 93 70-130
nl.l. -A
Page 7 of 24
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Project Name: GCN28873
Project Number: GCN28873

SAMPLE RESULTS
Lab 1D: L2304153.02
Client ID: CN28874 FB
Sample Localion: MA
Sample Depth:
Matrix. Dw
Analylical Method;  133,537.1
Analylical Date: 02/03123 18:28
Analyst: SL
Parametar Result Qualifler Unlts

Parfluorinated Alkyl Acids by EPA 537.1 - Mansfield Lab

Perfluorobutanesullonic Acid (PFBS) ND ngfl
Perluorohazanoc Acid (PFHRA) ND nal
Haxaflluoropropytene Oxiga Dimer Acid (HFPO-DA) ND ngn
Parfluoroheptanoic Acid (PFHpA) ND ngi
Parflunrohaxanasulfonic Acid (PFHxS) ND ng
4 8-Dloxa-3h-Perfluorononancic Acid (ADONA} ND ngfl
Perflucrooctancic Acid {PFOA) ND ngh
Parfluoronananolc Acid (PFNA) ND ngh
Parfluorocctanesullonic Acid (PFOS) ND nght
Parfivorodecanaic Acid (PFDA)} ND ngh
9-Chiorchexadecafluoro-3-0. *-Sultonic Acg ND ngfl
(SCI-PFIONS)
N-Mathyl Perflucroocianasulionamidoacetic Ackd NO ngi
[NMaFOSAA}
Perfluoroundacancoic Acid {PFUNA) ND ngh
N-Ethyl Parfluaroocianesutfcram doacetic Acld ND ngh
{NEIFOSAA)
Perfluorododecancic Acid (PFO0A) ND ng/l
11-Chioroeicosafuor-3-Oxaundecana-1-Sulfonic ND ng!l
Acid {11C1-PFI0UUS)
Perfluomiridecanoic Acid (PFTrDA) ND ngl
Perflucrolatradecanoic Acd (PFTA) ND gl
PFAS Total (B} ND ng
Surragate % Racovery
Parfluoro-n-{1,2-13C2fhexanmc Acd {13C-PFHxA) a9
Teirafluore-2-heptafivoropropoxy-[13C3]-propanoic acid (13C3-HFPO DA) ]
Perftuore-n-{1,2-13C2}decanoic Acd (13C-PFDA) 109
N-Deutenoethyiperfiuoro- 1-octanesulionam doacatic Acid (d5-NEIFOSAA) 85
Page 8 of 24

Serial_No:02082311.00

Lab Number:
Report Date:

Daie Caollectad;
Cate Received:

Field Prep:

Extraction Method: EPA 537.1

Extraction Dale;  02/02/23 14:32
RL MDL Dilutlon Factor
200 0597 1
2.00 0sa7 1
2.00 0.597 1
200 0597 1
2.00 0.597 1
2,00 0587 1
2.00 0597 1
200 0597 1
200 0597 i
200 0597 1
200 0597 i
200 0597 1
200 0597 1
200 0597 1
200 0597 1
200 0587 1
200 0597 1
200 o507 1
200 0597 1

Accaptance
Cualifler Crileria
70-130
70-130
70-130
70-130

L2304153
02/08/23

01/24/23 09:29

01/25123

Not Specified

Paga 176433



Project Name:

GCN28873

Project Number: GCN28B73

Analylical Method: 133,537.1

Analytical Date:

Analyst:

02/03/23 17:00
SL

Parametar

Method Blank Analysls

Batch Quality Control

Qualiflor

Units

RL

Serial_No02082311:00

Lab Number:
Report Data:

Extraction Method: EPA 537.1

Extraclion Date:

MoL

L2304153
02/08/23

02/02/23 14:32

Perfluorinaled Alkyi Acids by EPA 537.1 - Mansfield Lab for sample(s): 01-02 Balch: WG1739724-1

Perfiuorbutanasullonic Acid (PFBS)
Pearfluorohexanoic Acid (PFHxA)

Hexalluoropropylene Oxide Dimer Agid
{HFPO-DA}
Parllucrohaptancic Acid (PFHpA)

Parfluorohexanesulianic Acid (PFHxS)

4,8-Dioxa-3h-Perfluorononanoic Acid
{ADONA)
Perfluomocianale Acid (PFDA)

Perfluoroncnannic Acid (PFNA)
Perfluorooctanesulfonic Acid {FFOS)
Perfiuorodecancic Acid (PFDA)

9-Ch:orohexadecafluocg-3-Canone- 1 -
Sulfonic Acid (9CI-PFIONS)

N-Msthy! Pesfluorooctanesulionamidoacetic
Acd (NMeFOSAA)

Parfluareumdacanoic Acid (PFURA}

N-Elhyl Perflucroocianesulionamidoacstic
Acid (NEIFOSAA)

Parfluorododecanoic Acid {FFDoA)
11-Chiorogicosafluoio-3-Oxaundecana-1+
Sulfonic Acid (11CI-PFIOUIS)
Parfluorotndecano ¢ Acid (PFTtDA)

Perflunrotetradecancic Acid {(PFTA)
PFAS Total (6}

Surregate

ND
ND
ND

ND
ND
ND

ND
ND
ND
ND
ND

ND

ND
ND

ND
ND

ND
ND
ND

ngh
ngh
ngl
ngh
ngh
ngl
ngfl
ngh
ngh

ngh
ngh
ngh
ngA
ngA
ngA

200
200
200

200
2.00
200

2.00
2.00
200
200
2.00

200

200
200

200
200

200
200
200

0.668
0668
o568

0668
0.658
0.668

0.668
0.668
0.668
0.658
0.658

0.668
0.668

0.668
0.668

0.668
0.668
0.668

Acceptance
%Recovary Qualifler Criteria

Perfluoro-n-{1 2-13C2Jhexanolc Acid {13C-PFHxA)}
Tetralluono-2-heptafluoropropoxy-[13C1)-propanaic acid (13C-HFPO DA)
Perfluoro-n-{1,2-13C2[decanoic Acid (13C-PFDA)
N Deulerioglhylperliucro-1-octanesulfonamidcacatc Acid (d5-NEIFOSAA)

Page 9 of 24

a3

75
86
90

70-130
70-130
70-130
70-130

L DR
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Serial_No:02082311.00

Project Name:  GCN28B73 Lab Number; 12304153
Project Number: GCN28873 Report Date: 02/08/23
PFAS PARAMETER SUMMARY
Parametar Acronym CAS Number
PERFLUORDALKYL CARBOXYLIC ACIDS (PFCAs)
Perflucrcociadacanoic Acid PFODA 18517-11-6
Perflvorohaxadecanaic Acld PFHxDA 6790519 5
Perfluoroietradecanoic Acid PFTA/PFTeDA 376-06-7
Perfluoroindecanaic Acid * PFTIDA 72629.94-8
Perfluorpdadecancic Acid PFDoA 307-55-1
Perflucroundecansic Acid PFUnA 2058-94-8
Patflusrudecanolc Acid PFDA 135-76-2
Perflucrononancic Acid PFNA J375-9541
Porfluorooctancic Acid PFOA 335-671
Perfluoraheptanoit Acid PFHpA 375-85-8
Perfluorohexano:c Acid PFHxA 307-24-4
Perfiucropentanoic Acid PFPeA 2706-50-3
Perfluorobutanoiz Acid PFBA Irs-22-4
PERFLUOROALKYL SULFONIC ACIDS (PFSAs)
Perfluorododscanesulionc Acid PFDoDS/PFDoS 79780-39.5
Perlluorodecanesulionic Acid PFDS 335773
Perfluoranonanesulione Aod PFNS 68258-12-1
Parflucrooctanesutfonic Acid PFOS 1763-23-1
Parfluoronaplanasullonic Acid PFHpS 375-92-8
Perfluorohaxanesutionic Acd PFHxS I55-46-4
Perflucropenlanesulionic Acsd PFPeS 2706-914
Perfluorobulanesulionc Acid PFBS 375725
Parfiuropropanesullonic Acd PFPIS 423-41-5
FLUORQTELOMERS
1H,1H,2H.2H-Perfluorododecanasulionic Acid 10:2FTS 120226-60-0
1H, 1H,2H,2H-Perflusradecanasulfonic Acid 2FTS 39108-34-8
1H,7H 2H 2H-Perflvorooctanesulonic Acd & 2FTS 27613-97-2
1H,1H,2H,2H-Perfluorohexanesutionic Acid 4:2FTS 757124-724
PERFLUOROALKANE SULFONAMIDES (FASAs)
Perfluprooctanasulionamide FOSAIPFOSA 754.91-8
N-Eihyt Parfluorooctana Sulfonamida * NEIFOSA 415%.50-2
N-Melhyl Perfluorooctane Sulfonarnide NMeFOSA 31506-32-8
PERFLUOROALKANE SULFONYL SUBSTANCES
N-Elhyl Perfiuorooctanesullcnamido Elhanal NEIFOSE 1691-69-2
N-Mathyl Perflucrooctanesutionamido Ethanot NMaFQSE 24448-09-7
N-Ethyl Perllunrooctanesulfonamidoacatic Acld NEIFOSAA 2891.50-6
N-Meihyl Perfluomoctanesutionamidoacetic Acd NMeFOSAA 2355-31-9
PER- and POLYFLUORDALKYL ETHER CARBOXYLIC AC DS
2,3.3,3-Telrafluoro-2+{1.1.2.2,3,3,3-Heptalluoropropoxy}-Propanaic Acid HFFO-DA 13252-132.6
4 8-Dloxa-3h-Parfluorononanoic Acid ADONA 919005-14-4
CHLORO-PERFLUDROQALKYL SULFONIC ACIDS
11-Chioroeicosaftuors-3-Oxaundecane-1-Sulfonic Acid 11CLPFIOUAS 763051.92.0
3-Chlcrohaxadecaflluoro-3-Oxanona. 1-Sulfonic Acid SCHPFIONS 756426-58-1
PERFLUOROETHER SULFONIC ACIDS {PFESAS)
Perfluern(2-Elhaxyethane)Sullomic Acid PFEESA 113507-82-7
PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)
Perfluora-2-Mathoxypropanoic Acld PFMPA V7731
Peasfluora-4-Methoxybutannie Acid PFMBA 863090-89-5
Nonalluora:3.8-Dioxaheptanalc Acid NFDHA, 151772-58-6
Page 17 of 24
LTV S
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Project Name: GCN28873
Project Number: GCN28873

PFAS PARAMETER SUMMARY

Parametar

FLUOROTELOMER CARBOXYLIC AC DS (FTCAs)

3-Padluorcheptyl Propanoic Acid
2H,2H IH,3H-Parfluorooctanoic Acid
J-Parflupmopropyl Propanoic Acid

Page 18 of 24

Acronym

7IFTCA
53FTCA
J3IFTCA

Serial_No:02082311 00

Lab Number:
Report Date:

L2304153

02/06/23

CAS Number

812-704
914637493
356-02-5

AFARE v
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Serial_N0:02082311:00

Project Name: GCN28873 Lab Number:  L2304153
Project Number: GCN28873 Report Date:  (02/08/23
GLOSSARY
Acronyms
DL - Detection Limet: This value represents the level to which larget analyic concentrations ase reponed as estimated values, when

these largel analyle concentrations are quantified below the limin of quantitation (LOQ) The DL includes any adjustments
from dilutions, concentrations or moistur: cantent, wherc npplicable. (Dol repon formats only )

EDL - Estumaied Detection Limit: This value represenis the level to which 12rges analyte inns are reporied os
valucs when thosc target snalyte concentmtions arc quantefied below the reporting limu (RLY. The EDL inclides oy
adyustiments from dilutions. concenteations or maisture conlenl, where spphieable. The use of EDLs is specific tn the analysis
uf PAlls using Solil-Mhase Microenirction {(SPME).

EMPC = Lsurmaied Mavimum Poasible C ion: The that resulis from the signal present at the retentien time of on

analyiz when the ions meet all ol the ientificalion eriteria excepl the ion abundance malia critena. An EMPC is & wond-case
af the i
EPA - Lnvironmental Protection Agency '
LCS - Laburatory Control Sample: A sample mairia, free from the analytes of inerest, spiked with venficd knawn amaunts of
fyies ora iul ining known and verificd amounts of analytes

LCSD « Lat y Control Sample Duplicaic Refer o LCS.

LFR « Labortery Fortificd Blank: A sample matrix, free from the analytes of iterest, spiked with verificd known amounts of
analyics ar a matenal conlaining known and verified amounts of analyics,

LOD » Limit of Detection: This velue ref the Jevel 1o which a target analyte can reliably be detecied for a specific oralytc ino

specific maurix by 8 specific method. The LOD includes any adjusiments from dilutions, conceniralions or maisture conlen,
where apphicable. {DoD seport formats only.)

LOO - Lirnit of Quantination: The valwe at which an insiument can eccuraely measure on analyic al specific conceniration. The
LOQ mcludes any adjusiments from dilutions, concenirations or moithire cantent, where opplicable. (Dol report fonmats
anly )

Lumnt of Quantitation: The value ol which an instrument can sccursicly measure an snalyte ot o specific concenumtion. The
LOQ wncludes any adjusiments from dilutions, concenirations or moisture coment. where applicable, {DoD rapost farmas

only }
MOL + Method Detcetion Limit: This s alue represents the level 10 which target analyie concentmtions are repaned o3 extimated
vakues. when those target analyte concenirations are quantified below the reporting limit (RL). The MDL includes ony
dy fram dituti ions or muisture contens, where applieable
MS « Matriz Spike Sample: A sample prepared by adding o known mass ol trget analyie to o specified nmount of matria sanpile for

which an independent estimate of target analyle coneenimation is avalable. For Method 132.0, the spike rceovery is ealeutated
usng the nati e concentralion, cluding cstimated volucs

MSD » Motz Spike Sample Duplicate: Reler to MS,

NA - Not Applicahlc. .

NC - tiot Caleubated: Term is utitized when one or more of the resulis wiilized in the ealeulation are non-detest at the parameter'’s
foporting unit,

NDPAJDPA - N-Ni Jiphenylamine/Diphenylamine,

N - Kot [gniuable.

NP - Non«Plastic: Tenn is wilized for the analysis of Aherbery Limiw in soil,

NR + No Results: Term iy utitized when No Tarnget Compounds Requesied' is reported for the analysis of Volatile or Semivelatile
Organic TIC only requests.

RL » Reporting Limit: The value at which an instrument can accurately measure an anzlyie ai & specific concentration. The RL
includes any adj from dilutions, con NS ar moisture where apphcable,

RrD - Relative Percent Difference: The results fm maurix and/or mateix spike duplicaes are primatity designed to assess the

precision of analytical resubts in a given matrix and ore expressed as relstive pereent dilference (RPD). Values which aie tess
than five times the reponting limit for any individual parameter are evaluated by wiilizing the sbeolue difference between ke
valucs: although the RPD value wilt be provided in the report.

SRM + Sundand Reference Matcriak: A reference sample of o known or cerufied value that is of the same or similar smattix os the
associated field samples.

STLP * Semi-dynamic Tank Leaching Procedure per EPA Method (315,

TEF * Toxic Equivalency Factars: The values assigned 10 each dioxin and furmn 1o evaluale their toxicity relative to 2,1,7.8.TCDD

TEQ » Toxic Equivalent: The measure of  sample’s taxicity derived by mulliplying each dioxin usd furan by ju comesponding TEF
am then summing ike resulting values.

TIC + Tentatively ldentified Compound: A compound that kas been identified 10 be present and is not pant of the target compound

list (TCL) for the method andfor progrom. Al TICs are qualitatisely idemified arel J as cstimated conconimtions,

Report Format: DU Report with ) Qualifiars
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Serial_No:02082311.00

Project Name: GCN28873 Lab Number: 2304153
Project Number: GCN28873 Report Date: 02/08/23
Footnolas
| - The seferonce for this analyte should be considered modificd sinee this analyic s absent from the torget anolyie list of the
oripinal method
Tarms

Analytical Method: Both the document from which the meihod originates and the analytical ref cmethod (Example: EPA 82608 is
shown as 1.BI60B.) The codes for the reference methad documents sre provided in the References scetion of the Addendum.

Chlordane: The target compound Chlordane (CAS No, 57-74-9) is repaned for GC ECD enalyses. Per EPA, this compound “refers 10 a
mixtvre of chlurdane i uther chlorinated hydrocarbons and other comp " {Reference USEPA Toxicologicad Review
of Chiordanc, In Suppint of Summary Information on the Integrated Risk Information System (1RIS), Dccember 1997.)

Difference: With respest 10 Total Oxidizable Precursor (TOP) Assay analysis, the diffcrence 18 defined as the Post-Treatment value minus the
Pec-Trealment value,

Final pt: A3 it penaing to Sanple Receipt & Contamer Information section of the repon, Final pH reflects pH of container determined afier
adjustment ot the laboratory, (T applicable 1Mno adjustment required, value reflects Innl PH

Frazen Date/Time: With tespect 1a Volatile Organics in soil, Frozen Date/Time reftects the date/lime a1 which associated Reagemt Waler
preserved vials were inivially frozen Note: I frozen daieftime is beyond 48 hours from satmple collection, value will be reflecied in ‘bold’
Gusoline Runge Organics (GRO) Gasoline Range Organics (GRO) rexults include al} chyomatographic peaks eluling from Methyl tert butyl
wiher through Naphihalenc. wath the exception of GRO anslysis 1n support of State of Olio pograsms, which includes afl cl graph
peaks eluling from Hexane through Dodecane
Initial pli. As it penaing 1o Saniple Receipt & Container Inf i ion of the vepar, Innkal pH reflects pli of container derermined upon
receipt, i applicable

A1 Total: Wirh respect 1o Allcylated PAH analyses, the 'PAEs, Towl" resul 1t defined as the summation of results for all o o subsel of the
following compouwds: Naphttialene, C1-C4 Nophthafenes, 2 Meihylnaphibalene, 1 -Mcthytnaphthalene, Hiphenyl, Accnaphthylene,
Acenaphthens, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanth /Anthtacenes, Anth Fl } Pytere, CJ1-C4

Fl h Pyrcacy, Benz{alanthracene, Chrysene, C1-C4 Chrysenes, Benzo(hlu kene, Renro(p) k)N here, Benzo{e)py renc
Benzofulnynene, Perylene, Indenof 1.2 3-cdipyrene. Dibenz{uh)*(oc)anihmcene, Benzoig b iperylene. ITa Total' result is requesied, the
results of i individual components will also be reponed

PFAS Tolak: With respect 1o PFAS analyses, the *PFAS, Total (5)" result 1s defined as the summation of results for: PFHpA, PFIIxS, PFOA,
PFNA and PFOS. In addition, the 'PEAS, Total (6) result is defined a3 the summation of resilts for PEHpPA, PFHxS, PFOA, PFNA. PFDA
and PFOS. For MassDEP DW compliance snalys:s only, the 'PEAS, Tata! (6)' result is defined as the summation of resulis ot or abave the
RL. Nule: 1£n "Towl eesult 1s reywestcd, the resulis of its individual I will abso be rop X

Toul: With respect 10 Organic analyscs, a "Total’ result 15 defined as the summation af results for individua) isomers or Aroclors 1Mo Totalt

teanll is reyuested. the resulis of us individual components wall alsa be reparted. This is applicable to “Toul results for mehods 8260, Bo81
ond BOK2.

Data Qualifiars

A - Specira identified ot "Aldnl Conderantes” are bypruducts of the extraction/concentration procedures w hen scetone 18 introduced in
the process

B - The analyte was datecied shove the repaning lim:i in the oxsociated method blank Flsg only applies 1o associoted fiekd samples thal
have deiceuble cuncentrmlions of the analyte at tess then ten times {10) the concentration found in the blank, For MCP-related
projeets, flag only applics to associated ficld samples thay have d ble concentrations of the analyse at less than ton times (101}
the conezntration foumd i the blank, Far DOD-retated projects, flag only applies to 4 field samples that have d bl
concenirations of the analyte at less than ten times [10x) the concentration found in the blank AND the enalyte was detecied abose
onc-hall the reponting fimst tor shove the reponting Fmit for common fab conwminants} an the associated methad blank. For NJ-
Air-relatcd projects, Rag only applics to associated fickd samples that have d ble conc ions of the analyte above the
reporting limit For NJ-related projects (excludmg Anr), flag oaly applies to nssociated fichd samples that have detectable
concenirations of the analyie. which was detected above the reponing limu in the associnied method blenk or sbove five umes the
reporting fimit for common lob coniaminanis (Phthakates. Acetone, Methylens Chlonde, 2-Butanone).

(o «Co-cfurion The wrget analytc co-chutes with 3 known lab dord q1.e gae, i | lanls, ete.) for co-cxircied
gnalyses.

D -Concentratan of analyte was quanlified from diluted analysis Flag only apphics to feld samples that have detectable concentrations
ol the analyte

E - Concentration uf unulyle exceeds the mnge of the calibmiion curve andfor linear range af the insirument

F - The ratia of quantificr ion response (o qualifier ion response f01s outside of the lab y enteng Results are considened 1o be an

eslimaled maximem concentraiian
L » The conceniration may be biased high due 10 mattic inicrferences (i ¢, co-clution) with non-target compound(s) The result should

be consulened catiniml.
H - The analysis of pli was performed beyond the regulatory -required halding time of |5 minutes from the time af samplc collection.
I » The tow er value for the tww columns has been reparied due to obvious interference,
J «Estimated value The Target anslyte concentrion is betow the quantitation limit (RL), but ahove the Method Detection Limy

(MDL) or Estimated Detccian Limit (EDL) for SPME eelated analyscs. This represcnts an cstimated concentranan for Tentaively

Report Formatl: DU Raport with *J Qualifiers
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Serial_No:02082311:00

Project Name: GCN28873 Lab Number: L2304153
Project Number: GCN28873 Report Date:  2/pa/23
Data Qualiflors

tdentificd Compounds {TICs),
M » Reponiing Limit (RL) ¢xcevds the MCP CAM Reponing Limit far this analyte.
NIY < Not detecied ot the method detection limit (MDL) For the sample, or estitmated detection limin (EOL) for SPME-rclated analyses,

ht] - Presumptive cvidence of compound. This reprosents an catimated concentration fior Tentatively 1dentificd Compounds (TICS), where
the idenificarion is bascd on o mass speetral library scarch.
r «The RPD between the results for the two columng exceeds the method-specified erietis,

+ The quality control sample exceeds the assueiated acceptance enteria. For DOD-related prujests, LCS andor Continuing Calibmtion
Standard cxceedences are olso qualificd on oll associated sample results. Note: This flog is not spplicable for matrix spike recoverics
when the samplc coneentration is greater than 4x the spike addrd or for halch duplicate RPD when the sample concentrations a1c leas
thaa 5x the RL. (Mewals only )

R « Analytical resuhis are from samnple ro.analysis.
RE . Anmalytical resudls are from sample re-extmction,
5 + Analytical resulis ore from madificd screening anolysis.

- The surrogale associated with this sarget analyte has a recovery eutsive the QC acceptance limits. {Applicable to MassDEP DW
Compliance samplcs only }
Z « The hatch mazrix spike and'or duplicate sssaciated with this target analyie has o cecovery/RPD outside the QC scezpionce limils,
(Applicable 10 MassDEP DW Compliance samples only.}

Report Format DU Report with 'S’ Qualifiers

ALPHA

~ndh b
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Senal_No 02082311:00

Project Namae: GCN28873 Lab Number: 12304153
Project Number: GCN2B873 Report Date:  02/08/23

REFERENCES

133 Determinalion of Selected Per- and Polyfluorinaled Alkyl Substances in Drinking Water
by Solid Phase Extraction and Liguid Chromatography/Tendem Mass Spectrametry
{LC/MSIMS). EPA Method 537.1, EPA/600/R-1B8/352. Version 1.0, Novernber 2018,

LIMITATION OF LIABILITIES

Alpha Analytical performs services wilh reasonable care and diligence normal to the analytical testing
laboratory industry. In the event of an error, (he scle and exclusive responsibllity of Alpha Analylical
shall be to re-perform the work at il's own expense. In no event shall Alpha Analytical be held liabla
for any incidental, consequential or special damages, including but not limited to, damages in any way
connacled with the use of, Inlerprelation of, information or analysis provided by Alpha Analylical.

We slrongly urge our clients to comply with EPA prolocol regarding sample volume, preservation, cooling,
conltainers, sampling procedures, holding lime and splitting of samples In the field.

Page 22 of 24
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Serial_No:02082311:00

Alpha Analytical, Inc. ID No.:17873
Facility: Company-wide . Revision 19
Depariment: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Tille: Certificate/Approval Program Summary Paqge 1 0of 1

Certification Information

The following analyles are nat included In our Primary NELAP Scope of Accraditation:

Wasthorough Facliity

EPA 824/624.1: mip-xylene. o-xylana. Naphthalene

EPA 828/825.1: alphp-Te

ElEA 8260C/82600: NPW 1,2.4.5-Tairamethylbenzane, 4-Ethylioluene. Azobanzanae; SCM: ladomethane {methyl indida), 1,2,4,5-Tetramathylbenzane.
4Ethyliolusne,

EPA B2T0D/8270E: NEW, Dimethyinaphthalone, 1.4-Diphenylhydrazine. alpha-Terpinacl: SCM Dimettyinaphihalens, 1,4-Diphenyihydrazine.
SM4500: NPW: Amenabla Cyanwde; SCM: Taotal Phosphorus, TKN, NO2Z, ND3,

Mansfiald Facllity

SM 2540D: TSS

EPA BOB2A: NPW, PCB 1,5.31, 87,101, 110, 141, 151, 153, 180, 183, 147,

EPA T0-15: Halothane. 2.4.4-Trimelhyl-2-pentens. 2.4.4-Trimethyl-1-pentens, Thiophene 2-Mathylth ophena,

3-Methyithiophene, 2-Eltvithiophana. 1.2,3-Trimethytbanzana, lndan, Indene, 1,2.4 S-Tetramalhylbenzena, Banzothicphena, 1-Mathylnaphthalane
Biological Tissus Matrix: EPA 30508

Tha foliowing anslyias are included in our Massachusstta DEP Scopw of Accreditation
Wastborough Faclilty:

Drinking Warter

EPA 300.0 Chlarida. Nitrate-N, Fluoride, Sulfate; EPA 353.2. Nitrate-N, Nitrite-N: SMAS0ONOIF Nitrale-N, Nitrite-N; SMAS00F.C, SMAS00CN-CE,
EPA 180.1, SM2130B, SM4500CI-D, SM2320D, SM2540C, SM4500H-B, SM4S00N0O2-8

EPA 332: Parchlorate EPA 524.2: THMs and VOCs. EPA 504.1; EOB, DBCP

Microbislegy SM8215B; SMRZ23-PIA, SME22IB-Colilert-OT,5M9222D,

Non-Potable Water .

SM4500H,B, EFA 120.1, SM25108, SM2340C, SM2320B, S5M4300CL-E, SM4500F.BC, SMASCONH3I-BH: Ammonia-N and KjeidahN, EPA 3506.1
Ammonia-N, LACHAT 10-107-06-1-8: Ammonia-N. EPA 351.1, SM4S00NO3-F, EPA 3512 Nilrale-N, SMASD0P-E, SMASDOP-B, E, SMAS00S04-E,
$M5220D, EPA 410.4, 5M5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SMA500-CN-CE, SM2540D, EPA 300: Chioride, Sulfate, Nitrate.
EPA 624.1 Volatila Halocarbons & Aromalics,

EPA 808.3 Chlordane, Toxaphene, Aldsin, alpha-BHC, bata-BHC. gamma-BMC, della-BHC. Disldnn, DDD, DDE, DDT, Endosullan i, Endosulfan |1
Endosulfan sulfale. Endrin Endrin Aldehyde, Heptachior, Heplachior Eporida, PCBs

EPA 825.1 SVOC (Acid/Base/Nautra! Extractables). EPA 600/4-81-045 FCB-Ol

Microbiology: 8M32238-Colilert-QT; Enterolert-QT, SMA221E, EPA 1600, EPA 1603, SM92220.

Mansfleid Facllity:

Drinking Water
EPA 200.7: Al Ba, Cd, Cr, Cu, Fe, Mn, N|, Na, Ag. Ca, Zn, EPA 200.8: Al, Sb, As_Ba. Be, Cd. Cr, Cu. Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 53T.1.

Non-Potable Water

EPA 200.7; Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, NI, K, Se, Ag Na, S¢, TL, Th, V, Zn,
EPA 200.8: Al, Sb, As. Be, Cd. Cr, Cu, Fa, Pb, Mn, Ni, K, Se, Ag, Na, TL, 2n.

EPA 243.1 Hp.

SM2408

For a camplete listing of analytes and methods, please contact your Alpha Project Manager.

Document Type: Form Pra-Qualtrax Document 1D: 0B-143
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PHOENIX &

Environmental Laboratories, Inc.

Wednesday, July 27, 2022

Attn: John Bonafini Jr.
Quabbin Analytical Lab
9 Stadler Street
Belchertown, MA 01007

ProjectlD: WARE WATER DIST., BARNES ST.
SDG ID: GCL81092 '
Sample |D#s: CL81092 - CL81093

This laboratory is in compliance with the NELAC requirements of procedures used
except where indicated.

This report contains results for the parameters tested, under the sampling conditions
described on the Chain Of Custody, as received by the laboratory. This reportis
incomplete unless all pages indicated in the pagination at the bottom of the page are
included.

A scanned version of the COC form accompanies the analytical report and is an exact
duplicate of the original.

If you are the client above and have any questions concerning this testing, please do
not hesitate to contact Phoenix Client Services at ext.200. The contents of this report
cannot be discussed with anyone other than the client listed above without their
written consent.

Sincerely yours,

Phylliséhiller
Laboratory Director

NJ Lab Registration #CT-003

NELAC - #NY11301 NY Lab Registration #11301
CT Lab Registration #PH-0618 PA Lab Registration #68-03530
MA Lab Registration #M-CT007 Rl Lab Registration #63

ME Lab Registration #CT-007 UT Lab Registration #CT00007
NH Lab Registration #213693-A,B VT Lab Registration #VT11301

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040
Telephone (860) 645-1102 Fax (860) 645-0823
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PHOENIX &

Environmental Laboratories, Inc.

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06045

Tel. (860) 645-1102 Fax (860) 645-0823
Sample Id Cross Reference
July 27, 2022
SDG I.D.: GCL81092

Project ID: WARE WATER DIST., BARNES ST.

Client Id Lab Id Matrix

PE 9821 __|CLB81092  IDRINKING WATER |

PE ©982-2 CL81093 DRINKING WATER

Page 2 of 32



Analysis Report
July 27, 2022

PHOENIX®

Environmental Laboratories, Inc.
587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
Tel. (860) 645-1102 Fax (860) 645-0823

FOR:  Attn: John Bonafini Jr.
Quabbin Analytical Lab
9 Stadler Street

Belchertown, MA 01007

Sample Information Custody Information Date Time
Matrix: DRINKING WATER Collecied by: 07/19/22 8.07
Location Code:  QUABBINFORDEP Received by: LB 07/19/22 16:24
Rush Request: 72 Hour Analyzed by: see "By” below
P.O# Laboratory Data SDG ID: GCL81092
Phoenix ID: CL81092

Project ID: WARE WATER DIST., BARNES ST.
Client I1D; PE 982-1

RL/
Parameter Resuit PQL DIL Units AL MCL Other Date/Time By Reference
PFAS (18) Completed 072222 =+ 5371 c
PFAS (18)
11CI-PF30UdS ND 2 1 ng/L 07/25/22 = 5371 c
9CI-PF30NS ND 2 1 ngfL 07/25/22 ot 53741 c
ADONA ND 2 1 ng/lL 07/25/22 = 5371 c
HFPQ-DA ND 2 1 ng/L 07/25122 ™ 5371 c
NEtFOSAA ND 2 1 ng/l. 07/25122 R c
NMeFOSAA 0620 J 2 1 ng/L 07/25/22 e 5371 ¢
Perflucrobutanesulfonic Acid (PFBS) 322 2 1 ngfl. 07/25/22 e 5371 c
Perflucrodecanoic Acid (PFDA) ND - 2 1 ngfL 07125122 5371 c
Perfluorododecanoic Acid (PFDoA) ND 2 1 ngfL 07/25/22 5371 c
Perfluoroheptanoic Acid (PFHpA) 1.48 J 2 1 ngfL 0712522 ¢ 5371 c
Perfluorchaxanesulfonic Acld {PFHxS) 215 2 1 ng/L 0712522 ¢ 5371 c
Perfluorchexanoic Acid (PFHxA) 2.33 2 1 ng/L 07125122 = B37A c
Perfluorononanoic Acid (PFNA) ND 2 1 ng/L 07/25/22 8371 c
Perfluorooctanesulfonic Acid (PFOS) 222 2 1 ng/l. 07/25/22 =+ 5371 c
Perfluocrooctanoic Acid (PFOA) 3.59 2 1 ng/L 07725122 =t 5371 c
Perfluorotetradecanoic Acid {PFTA) ND z 2 1 ng/L 07/25/22 5371 c
Perfluorotridecanoic Acid (PFTrDA) ND zZ 2 1 ng/L. 07/25/22 5371 c
Perflugroundecanoic Acid (PFUnA) ND 2 1 ng/L 07/25/22 ¢ 8371 c
QA/QC Surrogates
% 13C3-HFPO-DA 127 1 % NA  NA NA  Q7/25122 ™ 70-130% c
% 13C-PFDA 111 1 % NA  NA NA  07/25/22 = 70-130% c
% 13C-PFHxA 108 1 % NA  NA NA  07/25/22 e 70-130% c
% d5-NEtFOSA 104 1 % NA  NA NA 07725122 ¢ 70-130% c

Ver1

Page 3 of 32



Project ID: WARE WATER DIST., BARNES ST. Phoenix |.D.: CL81092
Client ID: PE 982-1

RU
Parameter Result PQL DIL Units AL MCL Other Date/Time By Reference

C = This parameter is subcontracted.

RL/PQL=Reporting/Practical Quantitation Level DIL=Dilution (analysis required diluting to evaluate) ND=Not Detected
BRI =Below Reporting Level (less than the reporting level, the lowest amount the laboratory can detect and report.)
AL = Action Level MCL = Maximum Contaminant Level Other = Other Goals or Guidances J=Estimated Below RL LOD=Limit

of Detection MDL=Method Detection Limit1
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency. Surrogate
results(%) listed in the report are not "detected” compounds.

Comments:
*See attached

PFAS (18) (537.1), PFAS Extraction (537.1) were analyzed by MA certified lab #M-MAQ30.

If you are the client above and have any questions concerning this testing, please do not hesitate lo conlact Phoenix Client Services at ext.200
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent

ZN

Phyllis Shiller, Laboratory Director

July 27, 2022
Reviewed and Released by: Helen Geoghegan, Project Manager

Ver1
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Analysis Report
July 27, 2022

Sample Information

PHOENIX &

Environmental Laboratories, Inc.
587 East Middle Tumpike, P.C.Box 370, Manchester, CT 06045
Te). (B60) 545-1102 Fax {860) 645-0823

Matrix: DRINKING WATER
Location Code: QUABBINFORDEP

Rush Request; 72 Hour
P.O#

Laboratory Data

FOR:  Attn: John Bonafini Jr.
Quabbin Analytical Lab
9 Stadler Street
Belchertown, MA 01007

Custody Information Date
Collected by: 07/19/22
Received by: LB 07119422
Analyzed by: see "By" below

Project ID: WARE WATER DIST., BARNES ST,

SDG ID; GCL81092
Phoenix |D: CL81093

Client ID: PE 982-2

RL/
Parameter Result PQL DIL Units AL MCL Other Date/Time By Reference
PFAS (18) Completed 07722122 = 5371 c
PFAS (18)
11CI-PF30UdS ND 2 1 ng/L 07725122 “** 5371 c
9CI-PF30NS ND 2 1 ngiL 07125122 s+ 5971 c
ADONA ND 2 1 ngiL 07125122 ** 5371 c
HFPQ-DA ND V 2 1 ngiL 07125122 “** 5371 c
NEtFOSAA ND 2 ] ng/L 07125122 =t 5371 c
NMeFOSAA ND 2 1 ng/t 07/25/22 v BaTH c
Perfluorobutanesulfonic Acid (PFBS) ND 2 1 ngiL 07/25/22 “e* 5371 c
Perflugrodecancic Acid (PFDA) ND 2 1 ngiL 07125122 R X Y | c
Perfluorododecanoic Acid (PFDoA) ND 2 1 ngiL 07/25122 “** 8371 c
Perfluoroheptancic Acid {PFHpA) ND 2 1 ngil 07725122 ** 5371 c
Perfiuorohexanesulfonic Acid (PFHxS) ND 2 1 ngiL 07125122 ***  B37A1 c
Perfluorohexanoic Acid (PFHxA} 0748 J4 2 1 ngiL 07/25i22 o 5371 c
Perfluorononanoic Acid (PFNA) ND 2 1 ng/L 07125122 " 5371 c
Perfluorooctanesulfonic Acid {PFOS) ND 2 1 ngiL 07/25122 5371 c
Perfluorooctancic Acid (PFOA) ND 2 1 ng/l. 07125122 = B371 c
Perflucrotetradecanoic Acid (PFTA) ND 2 1 ng/L 07725122 5371 c
Perflucrotridecancic Acid (PFTrDA) ND 2 1 ng/l. 07/25122 = 5371 <
Perfluoroundecanoic Acid (PFUNA) ND 2 1 ng/L 0712522 “**  B3TA c
QAIQC Surrogates
% 13C3-HFPO-DA 135 Q 1 % NA  NA NA  07/25/22 e 70-130% =3
% 13C-PFDA 121 1 % NA  NA NA  07/25/22 “* 70-130% C
% 13C-PFHxA 115 1 % NA  NA NA  07/25/22 *t 70-130%
% dS-NE{FOSA 112 1 % NA  NA NA  07/25/22 et 70-130 %

Ver1
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Project ID: WARE WATER DIST., BARNES ST. Phoenix 1.D.;: CL81093
Client ID: PE 982-2

RL/
Parameter Resuit PQL DIL Units AL MCL Other Date/Time By Reference

ma— i

3 = This parameter exceeds laboralory specified limits.
C = This parameter is subcontracted.

RL/PQL=Reporting/Practical Quantitation Level DIL=Dilution {analysis required diluting to evaluate} ND=Not Detected
BRL=Below Reporting Level (less than the reponting level, the lowest amount the laboratory can detect and report.)
AL = Action Level MCL = Maximum Contaminant Level Other = Other Goals or Guidances J=Estimated Below RL LOD=Limit

of Detection MDL=Method Detection Limit1
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency. Surrogate
results{%) listed in the report are not "detected" compounds.

Comments:
*See attached

PFAS (18) (537.1), PFAS Extraction (537.1) were analyzed by MA certified lab #M-MAQ030.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200
The contents of this report cannot be discussed with anyone olher than the client lisied above wilhout their writlen consent

Phy!llsjhlller. Laboratory Director

July 27, 2022
Reviewed and Released by: Helen Geoghegan, Project Manager

Ver 1
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Wednesday, July 27, 2022 Sample Criteria Exceedances Report

Créeria. MAZOW GCL81092 - QUABBINFORDEP
Siate. MA RL Analysis
SampHNo Atode Phoenix Analyte Cntara Rasutt AL Critena Cntena Units

*** No Data lo Display **~

Phosnix Laboralorias does not assume responsibility for tha data contaned in this sxcesdance repart. i is provided as an addilienal 10a! to identify requested criteria dances. All eHorts are
made lo ensure the accuracy of the data {obtained from appropriate agencies) A lack of excesdance information does nol necessarily suggest conformance to the cnteria. 1t 18 ultimately the sile
protessional’s responsibilly to determine appropriste compliance.
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PHOENIX &/

Environmental Laboratories, Inc.
587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
Tel. (860) 645-1102 Fax (860) 645-0823

Analysis Comments
July 27, 2022 SDG 1.D.: GCL81092

The following analysis comments are made regarding exceptions to criteria not already noted in the Analysis Report or
QA/QC Report: Nane.
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TR0 A9 B2I-13d
§3NddY IDUYHIUNS » 3

saanaAHqo

SANY IDUVHIUNS . | ™ :pgy00)(00 osem Sojduies csoum 0)0}S SNFQIT LY NS S PONG O (I PUR SHALTE BN PANDISUOS &4 OSIUSTY,
morgs B0 [
o0 vonsai0i Ms [ BUO | semsleo E“ﬂu.w O
wodey FIS MusoUd ] ozaon O mova et LA
.Bexoea meaing [ £MO es[Jemocs] vmoes O 130 equepsoy O sheqz [
aseus e ]| emozsOemozs [ rmozs [ Amaow a9 [ Augegrengn [ Jeqr [
OB RIG| . . . ;WL punoJswINg |
240 [] emos]emorsJemors O ayygepve O amgeyearvo 0O :suopmnBey Jo sjuswesnbey |eoedg ‘wuewwan]
sinp3 EMO O wogosng ms [ .
O woxerrs O &m9 O — .
Aaysio ) vondsiold Mo | temmpuijunos) 7] —Jﬂs’ Xyl 7L, 2
y ] LY

dad O luvwsavumw [ =M O dx3 13240

1503 ] uonesyned doW [ w3 doM [ gepuepsa) | T4 7 100577 - .IT%
G g [Eg V| i3 (] T ]

v v | @] C-Bb3) | QOO |

A
Ao Zhubl] A 3L 20| Qo3|
S 00 [ 70 peduiag | Wes | onen uonesunuep| # TdNVE
ﬁw&m&w bon. ﬁo.—» % oy oleg edueg SIWES Jowoisnd [ TING 350 XINGOHd
w'
,oxw% L & > oo} = X pnbr1e Uing=g
R AYS IO=TI0 Bdi=M  PHOSSOS 110S=§ BBANISTS luowipeSs]S JBIBM MBHemY
@..,\ b%w 912 SISBM=MM 101/ SOBUNS=ME JNIBM PUNLID=MD B1EM BUPLIO=MA
Y Ep5D W
8 ysanbay Bjeq aneufg
hnmv sshjeuy s edwes
’ LOREIYNUSP) + LORRULIOI) - OfdiLieg JUS|ID
R
NP #310ND L0oL0um o
n_mmln_.cu 10} 8010AU} 16 U1 6
8q LSNN uopdes Syl :0} pyodey \ - " 'SSBIPPY
Odpelold  IE SIu G - 160A rZM TN Jesloid Jawolsng
wew [ . ZoLL-6¥9 (098) sedjaies jusyd ‘
seuoud [ ] £280-5¥9 (098) xed  woosqepausoUd@BULNEL UBION BUUNEN lIBWS ~ = u.wtenuuoauw [Diusmuoljang
ey [} V080 LD “ISISBUINEN 'OLE XOF "O"d '@NdWINL PP 1583 85 AR M ~ m ( "w m %HN
SUOHA0 ] R
64 2. Edusy ay023Y A4OLSNI 4O NIVHD >

oN 0l [£fxdl  -wsiec) =
o B0 S we) @ V00 apopogl Qrswd




Serial_N0:07262218:35

ANALYTICAL REPORT

Lab Number: L2238603

Client: Phoenix Environmental Labs
587 East Middle Turnpike
P.O. Box 370
Manchester, CT 06040

ATTN: Helen Geoghegan

Phone: (B60) 645-8726

Project Name: GCL81092

Project Number: Not Specified

Report Date: 07/26/22

The original project report/dalta package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.

Certifications & Approvals: MA (M-MA030), NH NELAP (2062), CT (PH-0141), DoD (L2474), FL (E87814), IL {200081), LA (85084),
ME (MACO030), MD (350), NJ (MAD15), NY {11627), NC (685), OH (CL105), PA (68-02089), RI (LAD00299}, TX (T104704419), VT (VT-0015),
VA (460184), WA (C54), US Army Corps of Enginears, USDA (Permit #P330-17-00150), USFWS (Permil #206964).

- 320 Forbes Boulevard, Mansfield, MA 02048-1806
508-822-9300 (Fax) 508-822-3288 800-624-9220 - www.zlphalab.com
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Serial_No0:07262218:35

Project Name: GCL81092 Lab Number: L2238603
Praject Number:  Not Specified Report Date: 07/26/22

Case Narrative

The samples were received in accordance with the Chain of Custody and ne significant deviations were encountered during the preparation
or analysis unless otherwise noled. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report

Resulls contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all
NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter
(i 8. VOC, $VOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list
for each individual sample, followed by the Labaratory Batch Quality Control at the end of each parameter. Tentatively Identified
Compounds (TiCs), if requested, are reportied for compounds identified to be present and are not part of the method/program Target
Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-exiracted due to a required quality
control corrective action and if both sets of dala are reported, the Laboratory 1D of the re-analysis or re-extraction is designated with an "R"
or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. mare than one LCS), the associaled samples for each element are noted in
the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is oulside the listed
Acceptance Criteria is bolded in the report. In reference to questions # (CAM) or 4 {(RCP) when "NO" is checked, the performance criteria
for CAM and RCF methods allow for seme quality control failuras to occur and still be within methad compliance. In thesa instances, the
specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC
information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Marger tool, where it can be reviewed in
conjunction with the sample result, assoclated regulalory crileria and any associated data usability implications.

Soillsediments, soiids and tissues are reported on a dry weight basis untess otherwise noted. Definitions of all data qualifiers and acronyms
used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters} lree of charge for 21
calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put
on hold unless you have conlacted your Alpha Project Manager and made arrangements for Alpha to conlinue to hold the samples. Air
canisters will ba disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

f. i
Page 3 of 23 ,%""
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Serial_N0:07262218:35

Project Name: GCL81092 Lab Number: L2238603
Project Number: Not Specified Report Date: 077126122

Case Narrative (continued)

Report Submission
All non-detect (ND) or estimated concentrations (J-qualified) have been quantitated to the limit noted in the
MDL column.

Perfluorinated Alkyl Acids by EPA 537.1

L2238603-02: The surrogate recovery is above the acceptance criteria for 2,3,3,3-tetrafluoro-2-
[1.1,2,2,3,3,3-heptafluoropropoxy)-13c3-propanoic acid {m3hfpo-da) (135%). Since the sample was non-
detect for all target analytes, re-analysis was not required.

WG1666345-2R: The sample was re-analyzed due to QC failures in the original analysis. The results of the
re-analysis are reporied.

The WG1666345-2R LCS recovery, associated with L2238603-01 and -02, is above the acceptance criteria
for perfluorononancic acid {pfna) (137%), perfluorodecanoic acid (pfda) (132%), perfluoroundecanoic acid
{pfuna) (131%) and perfluorotridecanoic acid (pfirda) (132%). however, the associaled samples are non-detect
to the RL for these target analytes. The results of the original analysis are reported.

WG1666345-2R: The surrogate recovery is above the acceplance criteria for 2,3,3,3-tetrafluoro-2-
{1.1.2,2,3,3,3-heptafluoropropoxy]-13c3-propanoic acid (m3hfpo-da) (132%) and n-deuterioethyiperiluoro-
1-octanesulfonamidoacetic acid (dS-netfosaa) (135%).

The WG1666345-3 MS recoveries, performed on L2238603-01, are outside the acceptance criteria for
perfluorotridecanoic acid {pftrda) (134 %) and perflucrotetradecanoic acid (pfta) (172%).

The surrogate recoveries for the WG1666345-3 MS, associated with L2238603-01 and -02, are outside the
acceptance criteria for 2,3,3,3-tetrafluoro-2-[1,1,2,2,3,3, 3-heptafluoropropoxy]-13c3-propanoic acid
(m3hfpo-da) (140%,).

I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and
helief and based upon my personal inquiry of those responsible for providing the information contained
in this analytical report, such information is accurate and complete. This certificate of analysis is not
complete unless this page accompanies any and all pages of this report.

J\ ~ -~ Alycia Mogayzel
Authorized Signature:
Title: Technical Director/Representative Date: 07/26/22
Page 4 of 23 imﬂbi"‘..'.".‘.
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Serial_No:07262218:35

ORGANICS
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Serial_N0:07262218:35

SEMIVOLATILES
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Serial_No:07262218:35

Project Name: GCL81082 Lab Number: 12238603
Project Number:  Not Specified Report Date: 07/26/22
SAMPLE RESULTS

Lab ID: L2238603-01 Date Collected:  07/19/22 08:07
Client ID: CL81092 Date Received:  07/20/22
Sample Location; MA Field Prep: Not Specified
Sample Depth:

Matrix: Dw Exiraction Methed: EPA 5371
Analytical Method:  133,537.1 Extraction Date:  07/22/22 15:48
Analytical Date: 07/25/22 13:04

Analyst: Jw

Paramaeter Result Qualifier Units RL MDL Dilution Factor

Perfiuorinated Alkyl Acids by EPA 537.1 - Mansfield Lab

Perfluorobutanesulfonic Acid (PFBS) 32z ngl 200 0618 1
Parfluorohexanoic Acid {PFHxA) 23 ng/l 200 0618 1
Hexafluoropropylena Oxide Dimer Acid {HFPO-DA) ND ngi 200 0618 1
Perftluoroheptancic Acid (PFHpA) 1.48 J ng/l 200 0.618 1
Perfluorohexanesulfonic Acid (PFHxS) 215 ngfl 200 0618 1
4,8-Dioxa-3h-Perfluorononanoic Acid (ADONA) ND ngfl 2.00 0618 1
Perfluorooctanoic Acid (PFOA} . 3.59 ngfl 2.00 0.618 1
Pearfluorononanoic Acid (PFNA) ND ngfl 2.00 0.618 1
Perfluorooctanesulfonic Acid (PFOS) 222 ng/l 200 0.618 1
Perfluorodecanocic Acid {(PFDA) ND ngfl 2.00 0618 1
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid ND ng/l 200 0618 1
(9CI-PFIONS)
N-Methyl Perflugrooctanesutfonamidoacetic Acid 0.629 J ng/l 200 0.618 1
(NMaFOSAA)
Perfluoroungecanoic Acid (PFURA) ND ngfl 2.00 0.618 1
N-Ethyl Perfluorooctanesulfonamidoacetic Acid ND ngl 2.00 0618 1
(NEIFOSAA)
Perfluorodadecanoic Acid (PFDaoA) ND ngfl 2.00 0.618 1
11-Chioroeicosafluoro-3-Oxaundecane-1-Sulfonic ND ngll 2,00 0.618 1
Acid (11CI-PF30UdS)
Perfluorotridecanoic Acid {PFTrDA) ND Z ngfl 2.00 0618 1
Perlluorotetradecanoic Acid (PFTA} ND 4 ngfl 2.00 0.618 1
PFAS, Total (6) 7.96 ngfl 2.00 0618 1
Acceptance
Surrogate % Recovery Qualifier Criteria
Perflucro-n-[1,2-13C2}jhexancic Acid (13C-PFHxA) 108 70-130
Tetrafluoro-2-heptafluoroprapoxy-[13C3]-propanoic acid (13C3-HFPO-DA) 127 70-130
Perflugro-n{1,2-13C2jdecanoic Acid (13C-PFDA) 1M 70-130
N-Deuterioathylparfluoro-1-octanesulfonamidoacetic Acid (d5-NEtFOSAA) 104 70-130
Page 7 of 23
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Serial_No0:07262218:35

Project Name: GCL81092 Lab Number: L2238603

Project Number:  Not Specified Report Date: 07/26/22
SAMPLE RESULTS

Lab ID: L2238603-02 Date Collected: =~ 07/19/22 08:07

Client I1D: CL81093 FB Date Received:  07/20/22

Sample Location: MA Field Prep: Not Specified

Sample Depth:

Matrix: Dw Extraction Method: EPA 537.1

Analytical Method: 133,537.1 Extraction Date:  07/22/22 15:48

Analytical Date: 07/25/22 13:33

Analyst: JW

Paramater Result Qualifier Uniis RL MoL Dilution Factar

Perfluorinated Alkyl Acids by EPA 537.1 - Mansfield Lab

Perfluorobutanasutionic Acid (PFBS) ND ngl 200 0.625 1
Perfluorohexanoic Acid {PFHxA) 0748 J ngl 2.00 0625 1
Hexafluoropropylene Oxide Dimer Acid (HFPO-DA) ND v ngfl 2.00 0625 1
Perfluoroheptanoic Acid {PFHpA) ND ngl 200 0.625 1
Parfluorchexanesulfonic Acid (PFHxS) ND ng/l 200 0.625 1
4,8-Dioxa-3h-Perfluoronananoic Acid (ADONA) ND ngil 2.00 0625 1
Parflugrooctanoic Acid (PFOA) ND ng/l 2,00 0625 1
Parflucrononanoic Acid (PFNA) ND ng/l 2.00 0625 1
Perlluorcoctanesulfonic Acid (PFOS} ND ngi 2.00 0625 1
Perflucrodecanoic Acid (PFDA) ND ng/l 2.00 0625 ]
8-Chlorohexadecafluoro-3-Oxanone-1-Sulionic Acid ND ngfl 2.00 0625 1
(SCI-PF30NS)
N-Mathyl Perfluorooctanesulfonamidoacetic Acid ND ng/l 2.00 0625 1
(NMaFOSAA)
Perfluoroundacanoic Acid (PFURA) ND ngfl 2.00 0625 1
N-Ethyl Perfluorooctanesulfonamidoacetic Acid ND ngi 2.00 0625 1
(NEIFOSAA}
Perlucrododecanolc Acid (PFDoA) . ND ng/l 2.00 0.625 1
11-Chigrosicosafluoro-3-Oxaundecane-1-Sulfonic ND ng/l 2.00 0625 1
Acid (11CI-PF30UdS)
Parfluorotridecancic Acid {PFTrDA) ND ngfl 2.00 0625 1
Perfluorotetradecanoic Acid (PFTA} ND ngfl 2.00 0625 1
PFAS, Tolal (6) ND ng/l 2.00 0625 1
Accaptance
Surrogate % Recovery Qualifier Critaria
Pearfluoro-n-[1,2-13C2}hexanoic Acid {(13C-PFHxA) 115 70-130
Tetrafluoro-2-heptafluoropropoxy-[13C3)-propanoic acid (13C3-HFPC-DA) 135 Q 70-130
Perfluoro-n-[1,2-13C2]decanoic Acid (13C-PFDA) 121 70-130
N-Deuterioethylperfluoro- i-octanesulfonamidoacetic Acid (d5-NEtFOSAA) 112 70-130
.?Ef!‘)-i.ﬁ
= TR
Page 8 of 23
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Serial_No:07262218:35

Project Name: GCL81092 Lab Number: L2238603
Project Number: Not Specified Report Date: 07/26/22
Method Blank Analysis
Batch Quality Control
Analytical Method: 133,537.1 Extraction Method: EPA 537.1
Analytical Date: 07/25/22 12:46 Extraction Date: 07722122 15:48
Analyst: Jw
Parameter Rasult Qualifier  Unlts RL MDL
Perfluorinated Alkyl Acids by EPA 537.1 - Mansfield Lab for sample(s): 01-02 Baich: WG1666345-1
Parfluorobutanesulfcnic Acid (PFBS) ND ng/l 2.00 0.668
Perfluorohexaneic Acid (PFHxA) ND ng/l 2.00 0.668
Hexafluoropropylene Oxida Dimer Acid ND ng/l 2.00 0.668
(HFPO-DA}
Perflucroheptanoic Acid (PFHpA) ND ng/t 2.00 0.668
Perfluorohexanesullonic Acid (PFHxS) ND ng/l 2,00 0.668
4,8-Dioxa-3h-Perfluorononanoic Acid ND ng/l 200 0.668
(ADONA}
Perfluorooctanoic Acid {PFOA) ND ng/l 2.00 0.668
Perfluorononanoic Acid (PFNA) ND ngl 200 0.668
Perfluorooctanesulionic Acid (PFOS) ND ngl 200 0.668
Perfluorodecanoic Acid (PFDA) ND ngfl 200 0.668
9-Chlorohexadecaflucro-3-Oxanone-1- ND ngfl 200 0.668
Sulfonic Acid (9CI-PF30NS)
N-Mathy! Perfluorooctanesulfonamidoacetic ND ngll 200 0.668
Acid (NMeFOSAA)
Perfluoroundecanoic Acid {PFURA) ND ngfl 200 0.668
N-Ethyl Perflucrooctanesulfonamidoacetic ND ngfl 200 0.668
Acid {NEIFOSAA)
Perflucrodedecancic Acid (PFDoA) ND ng/l 200 0.668
11-Chloroeicosafluoro-3-Oxaundecane-1- NOD ngi 2.00 0668
Sulfonic Acid (11CI-PF30UdS)
Perfluorotridecanoic Acid (PFTrDA) ND ngl 2.00 0.668
Perfitorotetradecanoic Acid (PFTA) ND ngh 2.00 0.668
PFAS, Total (6) ND ngfl 2.00 0.668
Acceptance
Surrogate %Recovery Qualifier Criteria
Perfluoro-n-[1,2-13C2jhexanocic Acid (13C-PFHxA] 106 70-130
Tetrafluoro-2-heptafluoropropoxy-[13C3]-propancic acid {13C3-HFPC-DA) 124 70-130
Perfluoro-n-[1,2-13C2]decanoic Acid (13C-PFDA} 110 70-130
N-Deuterioathylperfluoro-1-octanesulfenamidoacetic Acid (d5-NEIFOSAA)Y 109 70-130
.I?E E!?—" A
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Serial_N0:07262218:35

Project Name:  GCL81092 Lab Number: 12238603
Project Number: Report Date: 07/26/22
PFAS PARAMETER SUMMARY
Parameter Acronym CAS Number
PERFLUOROALKYL CARBOXYLIC ACIDS (PFCAs)
Perfluorooctadecanoic Acid PFODA 16517-11-6
Perfluorohexadecanoic Acid PFHxDA 67905-19-5
Perfluorotstradecanoic Acid PFTA 376-06-7
Perfluorotridecanoic Acid PFTDA 72629-94-8
Perfluorododecancic Acid PFDoA 307-55-1
Perflucroundecancic Acid ; PFUnA 2058-94-8
Perfluocrodecanoic Acid PFDA 335-76-2
Perfluorononanolc Acid PFNA 375-95-1
Perfluorocctanoic Acid PFOA 335-67-1
Parfluoroheptanoic Acid PFHpA 375-85-9
Perflucrohexanoic Acid PFHxA 307-24-4
Perflucropantancic Acid PFPeA 2706-90-3
Perflucrobutanoic Acid PFBA 375-224
PERFLUOROALKYL SULFONIC ACIDS (PFSAs)
Perflucrodedecanesulfonic Acid PFDoDS 79780-39-5
Perlucrodecanesulfonic Acid PFDS 335-77-3
Perluorononanesulfonic Acid PFNS 68259-12-1
Perfluorcoctanaesulfonic Acid PFOS 1763-23-1
Perfluorcheplanesulionic Acid PFHpS 375-92-8
Perfluorchexanesulfonic Acig PFHxS 355-46-4
Perfluoropentanasulfonic Acid PFPeS 2706-91-4
Perfluorohutanesulfonic Acid PFBS 375-73-5
FLUOROTELCMERS
1H,1H,2H,2H-Perfluorododecanesulfonic Acid 10:2FTS 120226-60-0
1H,1H,2H,2H-Perflucrodecanesulfonic Acid 8:2FTS 39108-34.4
1H, 1H,2H,2H-Perfluorcoctanesulfonic Acid 6:2FTS 27619.97-2
1H, 1H,2H,2H-Perfluorchexanesulfonic Acid 4:2FTS 757124-72-4
PERFLUQOROALKANE SULFONAMIDES (FASAs)
Perfluorooctanesulfonamide FOSA 754.91-6
N-Ethyl Perfluorooctane Sulfonamide NEtFOSA 4151-50-2
N-Methyl Perluoronctane Sulfonamide : NMeFOSA 31506-32-8
PERFLUQROALKANE SULFONYL SUBSTANCES
N-Ethyl Perfiucrooctanesulfonamido Ethanol NEIFOSE 1691.99-2
N-Methyl Parfluorogctanasulfonamido Ethanol NMeFQSE 24448-09-7
N-Ethyl Perflucrooctanasulfonamidoacetic Acid NEIFOSAA 2991-50-6
N-Methyl Perflucrooctanesulfonamidoacelic Acid NMeFQSAA 2355-31-9
PER- and POLYFLUORCALKYL ETHER CARBOXYLIC ACIDS
2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3,3-Heplaflucropropoxy]-Propanocic Acid HFPQ-DA 13252-13-6
4,8-Dioxa-3h-Perllucrononanoic Acid ADONA 919005-14-4
CHLORO-PERFLUOROALKYL SULFONIC ACIDS
11-Chloroeicosafiuoro-3-Oxaundecane-1-Sulfonic Acid 11CI-PF30UdS 763051-92-9
9-Chlorchexadecaflucre-3-Oxanone-1-Sulfonic Acid 9CI-PFIONS 756426-58-1
PERFLUOROETHER SULFONIC ACIDS (PFESAs)
Perfluoro(2-Ethoxyethane)Sulfonic Acid PFEESA 113507-82-7

PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)

Perfluoro-3-Methoxypropanoic Acid PFMPA 377-731
Perfluoro-4-Methoxybutanaic Acid PFMBA 863090-88-5
Nonafluoro-3,6-Dioxaheptanoic Acid NFDHA 151772-58-6

Page 17 of 23 . ﬂtfm

Page 26 of 32



Serial_No:07262218:35

Project Name: GCLB1092 Lab Number: L2238603
Project Number:  Not Specified Report Date:  07/26/22
GLOSSARY
Acronyms
DL = Detection Limit: This value represens the level to which target analyte concentrations are reported as estimated values, when

those target analyte concentrations are quantified below the limit of quantitntion (LOQ). The DL includes any adjustments
from dilutions, concentrations or moisture conient, where applicable. (Dol) report formats only.)

EDL « Estimated Detection Limit: This value represents the level 1o which target analyte concentrations are reported as estimated
walues, when those target analyie concentrations are quantificd below the reporting limit (RL). The EDL includes any
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis
of PAHs using Solid-Phase Microexiraction (SPME),

LMPC - Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an
analyte when the ions meet all of the identification criteria except the ion abundance tatio criteria. An EMPC is a worsi-case
estimate of the concentration.

EPA - Environmental Protection Agency.

LCS - Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of
analytes or a material contmning known and verified amounis of analytes.

LCSD » Loboratory Control Sample Duplicate: Refer to LCS.

LB + Laboratory Fontified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amouns of
analytes or a material containing known and verified amounts of analytes.

LOD = Limit of Detection: This value represents the level 10 which a target analyte can reliably be detected for o specific analyle in a

specific matrix by o specific methed. The LOD includes any adjusiments from dilutions, concentrations or moisture content,
where applicable. (DoD report formats only.)

LOGQ « Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The
LOQ includes any adjustments from dilutions, concemrations or moisture content, where applicable. {DoD report formats
anly.) -

Limit of Quantitation: Fhe value at which an instrument can accurately measure an analyte at o specific concentration. The
LOQ includes ony adjustments from ditutions, concentrations or moisture content, where applicable. (DoD repon formats
only}

MDL = Method Detection Limit: This value represents the level to which target analyte concentrations are reporied as estimated
values, when those target analyte concentrations are quantified below the reporting timit (RL). The MDL includes any
adjustments from dilutions, concentrations or moisiure content, where applicable.

MS - Matrix Spike Sample: A sample prepared by adding a known mass of target analyte 10 a specilied amount of matrix sample for
which an independent estimate of target analyte concentration is available, For Method 332.0, the spike recovery is calculated
using the native concentration, mcluding estimated values,

MSD - Matrix Spike Sample Duplicate: Refer to MS,
NA - Not Applicable.
NC - Not Calculated: Tenn is wiklized when ene or more of the results utilized in the calculation are non-detect at the parameter’s

reporting unit.
NDPADPA - N-Nitrosodiphenylamine/ Diphenylamine.

NI - Not Ignitable.

NP - Non-Plastic; Term is utilized for the analysis of Atterberg Limits in soil.

NR - Na Resulis: Term is utilized when "No Target Compounds Requested' is reponed for the analysis of Volatile or Semivolatile
Organic TIC only requests,

RL - Reporting Limit: The value at which an instrument can accurately measure an analyte at a specific concentration. The RL
includes any adjustments from dilutions, concentrations or moislure content, where applicable,

RIPD - Relouve Percent Difference: The resulis from matrix and/or matrix spike duplicates are primarily designed 1o assess the

precision of analytical resulls in a given matrix and arc expressed as relative pereent difference (RPD), Values which are less
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the
values; although the RPD value will be provided in the repon.

SRM - Standard Reference Matenal: A reference sample of a known er centified value that is of the same or similar matrix as the
associated field samples, .

sTLe + Semi-dynamic Tank Leaching Procedure per EPA Mcthod 1315,

TEF - Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative 1o 2,3,7,8-TCDD.

TEQ - Toxic Equivalent: The measure of a sample’s toxicity derived by muliiplying cach dioxin and furan by its corresponding TEF
and then summing the resulting values.

TIC - Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound

list (TCL) for the method and/or program. All TICs are qualitatively identified and reporied ns estimated concentrations.

Report Format: DU Report with 'S Qualifiers
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Serial_No:07262218:35

Project Name: GCL81092 Lab Number: 2238603

Project Number: Not Specified Report Date:  (7/26/22
Footnotas

| - The reference for this analyte should be censidered modified since this analyte is absent from the target analyte list of the

ariginal method,
Terms

Analytical Mecthod: Both the document from which the method originates and the analytical reference method, (Example: EPA 8260B is
shown as 1,8260B.) The codes for the reference method documents are provided in the Refercnees section of the Addendum.

Chlordane: The target compound Chlordane {CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA this compound "refers to a
mixture of chlordane isomers, other chlorinated hydrocarbons and numerous other components.” (Reference: USEPA Toxicological Review
ol Chlordane, In Support of Summary Information on the Integrated Risk Information Sysiem {IR15), December 1997.)

Difference: With respect 1o Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value.

Final pH: As it periains lo Sample Receipt & Container [nformation section of the report, Final pH reflects pH of container determined afler
adjustment at the laboratory, if applicable. [f no adjustment required, value reflects [nitial pH.

I'rozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen, Note: If frozen dote/time is beyond 48 hours from sample collection, value will be reflecied in 'bold'.
Gasoline Range Organics (GRO): Gasoline Range Organics (GRO) results include all chromatographic peaks etuting from Methyl tert butyl
cther through Naphthalene, with the exception of GRO analysis in support of State of Ohio programs, which includes all chromatographic
peaks eluting from Hexane through Dedecane.

Initial pH: As it pertains o Sample Receipt & Container Information section of the report, [nitiad pH reflects pH of container determined upon
receipt, if applicable.

PAH Total: With respect 10 Alkylated PAH analyses, the ‘PAHs, Total' result is defined as the summation of results for all or a subset of the
following compounds: Naphthalene, Ci-C4 Nophthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphihylene,
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Flucranthene, Pyrene, C1-C4
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthence, Benzo(j)+(k)Muoranthene, Benzo(c)pyrene,
Benzo{a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ahy+{ac)anthracene, Benzo{g,h,ijperylene. 1f a Total' result is requested, the
results of its individua! companents will also be reported.

PFAS Towal: With respect 10 PFAS analyses, the 'PFAS, Total (5) result is defined as the summation of resubts for: PFHpA, PFHxS, PFOA,
PFNA and PFOS. In addition, the 'PFAS, Tetal (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA
ond PFOS. For MassDEP DW compliance anatysis only, the "PFAS, Total (6) result is defined as the summation of results at or above the
RL. Note: If a Total’ result is requested, the results of its individual components will alse be reperted.

“Total: With respect to Organic analyses, a "Total result is defined as the summation of results for individual isomers or Aroclors. If a "Total"
result is requested, the results of its individual components will also be reported. This is applicable 16 "Towl' results for methods 8260, R0E]
and 8082,

Data Qualifiers

A - Spectra identified as " Aldol Condensates” arg byproducts of the extraction/concentration procedures when acetone is introduced in
the process.

B - The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that
have detectable concentrations of the analyte at less than ten times {10x) the concentration found in the blank. For MCP-related
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at fess than ten times (10x)
the concentration found in the blank, For DOD-related projects, flag only applies to associated ficld samples that have detectable
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyie was delected above
one-half the reporting limit (or above the reporting limi for common lab contaminants) in the associated method blank. For N3-
Air-reloted projects, flag only applies to associated ficld samples that have deeclable concentrations of the analyte above the
reporting limit. For NJ-related projects {excluding Air), flag only applies to associnied field samples that have detectoble
concentrations of the analyte, which was detected above the reporting limit in the associaled method blank or above five times the
reporting limit for common lab contaminants (Phthalates, Acelone, Methylene Chioride, 2-Butanone).

C - Co-clution: The target analyte co-cluies with a known lab standard (i c. surrogate, internal standards, ete.) for co-extracted
analyses,

D - Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations
of the analyte.

E - Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

F - The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria, Results are considered to be an
estimated maximum concentration,

G - The concentration may be biased high duc 1o matrix interferences (1.¢, co-clution) with non-target compound(s), The result should
be considered estimated,

H - The analysis of pH was performed beyond the regulatory-required holding time ol 15 minutes lrem the time of sample collection.

- The lower value for the two columns has been reported due to obvious interference

[

- Estimated value. The Target analyte concentration is below the quantitation limit (RL), but above the Method Betection Limit
{MDL) or Estimated Detection Limit (EDL) for SPME-rclated analyses. This represents an esimated concentration for Tentatively

Report Formal: DU Report with 'J' Qualifiers
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Serial_No0:07262218:35

Project Name: GCL81092 Lab Number:  L2238603
Project Number:  Not Specified Report Date:  (7/26/22
Data Qualifiers

Identified Compounds {TICs).
M - Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.
ND  -Not deiected at the method detection limit (MDL) for the 5amplc. or estirmated detection limit (EDL) for SPME-rclated analyses,

NJ - Presumptive evidence of compound. This represents an estimated concentration for Tentatively ldentified Compounds (TICs), where
the identification is based on a mass spectral library search.

p «'The RPD between the results for the two columns exceeds the method-specified criteria.

Q - The quality control sample exceeds the associnted acceplance criteria, For DOD-related projects, LCS and/or Continuing Calibrition

Standard exceedences are also qualll' ied on all associated sample results. Note: This Mag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations arc less
than 5x the RL. {Mctals only.)

R - Analytical resulis are from sample re-analysis.
RE . Analytical resulis are from sample re-extraction.
s - Analytical results are from modified screening analysis.

- The surrogate associnted with this target analyte has a recovery owside the QC acceptance limits. (Applicable to MassDEP DW
Compliance samples only.)
z - The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits.
(Applicable to MassDEP DW Compliance samples only.)

Report Format: DU Report with V' Qualifiers  «
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Serial_No0:07262218:35

Project Name: GCL81092 Lab Number:  L2238603
Project Number: Not Specified Report Date:  07/26/22
REFERENCES
133 Determination of Selected Per- and Polyfluorinated Alkyl Substances in Drinking Water

by Solid Phase Extraction and Liguid Chromatography/Tandem Mass Spectrometry
(LC/MS/MS). EPA Method 537.1, EPA/B00/R-18/352. Version 1.0, November 2018.

LIMITATION OF LIABILITIES

Alpha Analytical performs services with reasonable care and diligence normal to the analylical testing
laboratory industry. In the event of an error, the scle and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense. In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited 1o, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analylical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
conlainers, sampling procedures, holding time and splitting of samples in the field.

faer:a
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Serial_No0:07262218:35

Alpha Analytical, Inc. ID No.:17873
Facility: Company-wide Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

*  Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility

EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene

EPA 625/625.1: alpha-Terpinecl

EPA 8260C/8260D: NPW' 1.2.4 5-Tetramethylbenzene, 4-Ethyitoluene, Azobenzene, SCM: lodomethane (methyi iodide), 1,2.4,5-Tetramathylbenzene;
4-Ethyltoluene.

EPA 8270D/82710E: NPW. Dimethylnaphthalene 1.4-Diphenylhydrazine, alpha-Terpineol, SCM  Dimethylnaphthalene, 1.4-Diphenylhydrazing.
SM4500: NPW. Amenable Cyanide; SCM: Total Phosphorus. TKN, NOZ, NO3.

Mansfield Facllity

SM 2540D: TSS

EPA 8082A: NPW: PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.

EPA TO-15: Halothane, 2 4, 4-Trimethyl-2-pentene, 2 4 4-Trimethyl-1-pentene. Thiophene. 2-Methylthiophene,

3-Methylthiophene, 2-Ethylthiophene, 1,2, 3-Trimethylbenzene, Indan, Indene, 1,2 4 5-Tetramethylbenzene Benzothiophene, 1-Methyinaphthalene.
Biological Tissue Matrix: EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation
Woesthorough Facility:

Drinking Water

EPA 300.0: Chloride, Nitrate-N, Fluonde, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N. SM4500NO3-F: Nitrate-N, Nitrite-N, SM4500F-C, SM4500CN-CE,
EPA 180.1, SM2130B, SM4500CI-D, SM2320B, SM2540C, SMAS00H-B, SM4500N02-B

EPA 332 Perchlorate EPA 524.2: THMs and VOCs, EPA 504.1: EDB, DBCP.

Microbiology: SM9215B; SM8223-PJA, SM8223B-Colilert-QT,SM8222D,

Non-Potable Water

SM4500H,8, EPA 120.1, SM2510B, SM2540C, SM23208, SM4500CL-E, SM4500F-BC, SM4500NH3-BH: Ammonia-N and Kjeldahi-N, EPA 350.1
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2° Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500504-E,
SM5220D, EPA 410.4, SM52108, SM5310C, SM2500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate.
EPA 624.1: Volatile Halocarbons & Aromatics,

EPA 608.3: Chlordane, Toxaphene, Aldnn, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan |, Endosulfan I
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachior Epoxide, PCBs

EPA 625.1. SVOC (Acid/Base/Neutral Extractables). EPA 600/4-81-045 PCB-Olf

Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni. Na, Ag, Ca, Zn, EPA 200.8: Al, Sb, As, Ba, Be. Cd, Cr, Cu, Pb, Mn_Ni. Se, Ag. TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water

EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb. Mg Mn, Mo_Ni, K, Se, Ag. Na, Sr. TL. Ti, V. Zn
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag Na, TL, Zn

EPA 245.1 Hg.

SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.

Document Type: Form Pre-Qualtrax Document ID: 08-113
Page 22 of 23
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PHOENIX &

Environmental Laboratories, Inc.

Wednesday, July 27, 2022

Attn: John Bonafini Jr.
Quabbin Analytical Lab
9 Stadler Street
Belchertown, MA 01007

ProjectID: WARE WATER DIST., DISMAL SWAMP
SDG ID: GCL81090
Sample ID#s: CL81090 - CL81091

This laboratory is in complia{nce with the NELAC requirements of procedures used
except where indicated.

This report contains results for the parameters tested, under the sampling conditions
described on the Chain Of Custody, as received by the laboratory. This report is
incomplete unless all pages indicated in the pagination at the bottom of the page are
included.

A scanned version of the COC form accompanies the analytical report and is an exact
duplicate of the original.

If you are the client above and have any questions concerning this testing, please do
not hesitate to contact Phoenix Client Services at ext.200. The contents of this report
cannot be discussed with anyone other than the client listed above without their
written consent.

Sincerely yours,

Tl ik

Laboratory Director

NJ Lab Registration #CT-003

NELAC - #NY11301 NY Lab Registration #11301
CT Lab Registration #PH-0618 PA Lab Registration #68-03530
MA Lab Registration #M-CT007 Rl Lab Registration #63

ME Lab Registration #CT-007 UT Lab Registration #CT00007
NH Lab Registration #213693-A,B VT Lab Registration #VT11301

587 East Middle Turnplke, P.O. Box 370, Manchaster, CT 06040
Telephone (860) 645-1102 Fax (860) 645-0823

Page 10/ 32



Environmental Laboratories, Inc.
587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
Tel. (860) 645-1102 Fax (860) 645-0823

Sample Id Cross Reference

July 27, 2022
SDG 1.D.: GCL81080

Project ID: WARE WATER DIST., DISMAL SWAMP

Client Id LabId _Matrix
PE 9811 B |CL81090 ' DRINKING WATER I
PE 981-2 |CL81091 'DRINKING WATER

Page 2 0f 32



Analysis Report
July 27, 2022

Environmental Laboratories, Inc.
587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
Tel. (860) 645-1102

PHOENIX'&

Fax (860} 645-0823

FOR:

Attn: John Bonafini Jr,
Quabbin Analytical Lab

9 Stadler Street

Belchertown, MA 01007

Sample Information Custody Information Date Time
Matrix: DRINKING WATER Collected by: 07/19/22 9:01
Location Code:  QUABBINFORDEP Received by: LB 07119122 16:24
Rush Request: 72 Hour Analyzed by: see "By" below
PO# L aboratory Data SDG ID: GCL81090
Phoenix ID: CL81090

Project ID: WARE WATER DIST., DISMAL SWAMP
Client ID: PE 981-1

RL/
Parameter Result PQL DIL Units AL MCL Other Date/Time By Reference
PFAS (18) Completed 07/23/22 "t 5371 c
PFAS (18)
11CI-PF30UdS ND 2.00 1 ngfL 07/25/22 5371 c
SCI-PF30ONS ND 2.00 1 ngiL 07/25/22 =+ 537.1 €
ADONA ND 2.00 1 ngiL Q7iasf22 = 8371 c
HFPO-DA ND 2.00 1 ng/L 07/25/22 5371 c
NEtFOSAA ND 2,00 1 ng/L 07/25122 “** 8371 c
NMeFOSAA ND 2.00 1 ng/L 07725122 5371 c
Perfluorobutanesulfonic Acid {PFBS) ND 2.00 1 ngiL 07/25/22 5371 c
Perfluoredecancic Acid (PFDA) ND 2.00 1 ng/L 0772522 5371 c
Perfluorododecancic Acid (PFDoA) ND 2.00 1 ngfL 07/25/22 ™t 5371 c
Perfluoroheptanoic Acid (PFHpA) ND 2.00 1 ng/L 0772522 = 5371 c
Porfluorohexanesulfonic Acld (PFHxS) 2.3 2.00 1 ng/L. 07725122 5371 c
Perfluorohexanoic Acid (PFHxA) ND 200 1 ng/L 072522 s+ BATA c
Perfluorononanoic Acid (PFNA) ND 2.00 1 ngiL 07/25/22 8371 c
Perfluorooctanesulfonic Acid (PFOS) 3.97 200 1 ngfL 07125122 =t 8371 c
Perfluorooctanoic Acid {PFOA) 0893 J 200 1 ng/L 07/25(22 =+ 5371 c
Perfluorotetradecanoic Acid (PFTA) ND 200 1 ng/L 07/25/22 v 5371 c
Perflugrotridecanoic Acid (PFTrDA) ND 2.00 1 ngilL 07/25/22 ™ 5374 c
Perfluoroundecanoic Acid {PFURA) ND 2.00 1 ngfL Q7/2522 = 5371 c
QA/QC Surrogates
% 13C3-HFPO-DA 96.0 1 % NA  NA NA  07/25122 “** 70-130% c
% 13C-PFDA 98.0 1 % NA  NA NA  07/25/22 ‘ot T0-130% c
% 13C-PFHxA 101 1 % NA NA NA  07/25/22 “* 70-130% ¢
% d5-NEWFOSA 86.0 1 % NA  NA NA  07/25/22 v 70-130% c

Ver1
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Project ID: WARE WATER DIST., DISMAL SWAMP Phoenix 1.D.: CL81090
Client |ID: PE 981-1

RY
Parameter Result PQL DIL Units AL MCL Other Date/Time By Reference

C = This parameter is subcontracted.

RL/PQL=Reporting/Practical Quantitation Level DIL=Dilution {analysis required diluting to evaluate) ND=Not Detected
BRL=Below Reporting Level (less than the reporting level, the lowest amount the laboralory can detect and report.)
AL = Action Level MCL = Maximum Contaminant Level Other = Other Goals or Guidances J=Estimated Below RL LOD=Limit

of Detection MDL=Method Detection Limit1
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab 1o determine analysis efficiency. Surrogate

results{%) listed in the report are not "detecled" compounds.
Comments:
*See attached

PFAS (1B) (537.1), PFAS Extraction (537.1) were analyzed by MA certified lab #M-MA030.

If you are the client above and have any questions cencerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

/i

Phyllis Shiller, Laboratory Director

July 27, 2022
Reviewed and Released by: Helen Geoghegan, Project Manager

Ver1
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Analysis Report
July 27, 2022

Environmental Laboratories, Inc.
587 East Middle Tumnpike, P.O Box 370, Manchester, CT 06045
Tel. {860) 645-1102

Fax (860) 645-0823

FOR:

Attn: John Bonafini Jr.

Quabbin Analytical Lab
9 Stadler Strest
Beichertown, MA 01007

Sample Information Custody Information Date Time
Matrix: DRINKING WATER Collected by: 0719722 9:01
Location Code: QUABBINFORDEP Received by: LB 07/119/22 16:24
Rush Request: 72 Hour Analyzed by: see "By" below
PO# Laboratory Data SDG ID: GCL81090
Phoenix ID: CL81091
Project ID: WARE WATER DIST., DISMAL SWAMP
Client 1D: PE 981-2
RL/
Parameter Result PQL DIL Units AL MCL Other DatefTime By Reference
PFAS (18) Completed 07/23/22 e 5374 =
PEAS (18)
11CI-PF30UdS ND 2.00 1 ng/L 07/25122 =+ B37TA c
9CI-PFAONS ND 2.00 1 ngiL 07/25/22 ™t 5371 c
ADONA ND 2,00 1 ng/l. 07/25122 ™ 5371 c
HFPO-DA ND 2.00 1 ngiL 07/25(22 5371 c
NEtFOSAA ND 2.00 1 ngiL 07/25122 w5371 c
NMeFOSAA ND 2.00 1 ngiL 07125122 v 5371 ¢
Perfluorobutanesulfonic Acid (PFBS) ND 2.00 1 ngfL 07725122 “** 5371 ¢
Perfluorodecanoic Acid (PFDA) ND 2.00 1 ngfL 07725122 *** 5371 c
Perfluorododecanoic Acid (PFDoA) ND 2.00 1 ngiL 07125122 =+ 8371 c
Perfluoroheptanoic Acid {PFHpA) ND 2.00 1 ngfL 07125122 5371 c
Perfiuorohexanesulfonlc Acid {PFHxS) ND 2.00 1 ngiL 07125122 5371 c
Perfluorohexanoic Acid (PFHxA) ND 2.00 1 ng/L 07/25/22 “* 5371 c
Perfluoroncnanoic Acid (PFFNA) ND 2.00 1 ng/L 072522 e B37A4 c
Perfluorooctanesulfonic Acid {PFOS) ND 200 1 ng/l. 07/25/22 *** 5371 c
Perfluorooctancic Acid (PFOA) ND 2.00 1 ng/L 07125122 *** 5371 c
Perfiuorotetradecanoic Acid (PFTA) ND 2.00 1 ngit 07125122 5371 c
Perflucrotridecancic Acid (PFTrDA) ND 2.00 1 ng/L. 07125122 5371 c
Perfluoroundecanoic Acid (PFUnA) ND 2.00 1 ngiL 07/25/22 =t 5371 c
QA/QC Surroyates
% 13C3-HFPO-DA 104 1 % NA  NA NA  07/25/22 = 70-130% c
% 13C-PFDA 101 1 % NA  NA NA  07/25/22 = 70-130% c
% 13C-PFHxA 106 1 % NA NA NA 07125122 ** 70-130% c
% d5-NEtFOSA 97.0 1 % NA NA NA 07125122 =t T70-130% c

Ver1
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Project ID: WARE WATER DIST., DISMAL SWAMP Phoenix |.D.: CL81091
Client ID: PE 981-2

RL/
Parameter Resuit = PQL DIL Units AL MCL Other Date/Time By Reference

C = This parameter is subcontracied.

RL/PQL=Reporting/Practical Quantitation Level DIL=Dilution {(analysis required diluting to evaluate) ND=Not Detected
BRL=Below Reporting Level (less than the reporting level, the lowest amount the laboratory can detect and report.)

AL = Action Level MCL = Maximum Contaminant Level Other = Other Goals or Guidances LOD=Limit of Detection
MOL=Method Detection Limit1

QA/QC Surrogates: Surrogales are compounds {preceeded with a %) added by the lab to determine analysis efficiency. Surrogate
results(%) listed in the report are not "detected" compounds.

Comments:
*See attached

PFAS {18) (537.1), PFAS Extraction (537.1) were analyzed by MA certified lab #M-MAO030

If you are the client above and have any questions concerning this testing, please do not hesitale o conlact Phoenix Client Services at ext.200.
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Phyllimiller. Laboratory Director

July 27, 2022
Reviewed and Released by: Helen Geoghegan, Project Manager

Ver 1
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Wednasdaycjuly 2], 2022 Sample Criteria Exceedances Report

eri :
Grieria WA DW . GCL81090 - QUABBINFORDEP
Stala; MA RL Analysis
SampNo Acode Phoenix Analyta Critetia Resuit RL Criteria Crilena Unils
“** No Data to Display =

Phoenix Laboratonies doss not assume responsibility for the data contained in this exceadance report. It is provided a3 an addilional tool fo identify requested critena excaedences. Al efforts are
made |0 ensure he accuracy of the data (obtained from appropriate agencies). A lack of exceedence information doas not necessarily suggast conformance 1o the ariteria. It is ultimately the site
profassionarls responsibility lo deterrning appropnate compliance,

'wga 7 of 23



Environmental Laboratories, Inc.
587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
Tel. (860) 645-1102 Fax (860) 645-0823

Analysis Comments
July 27, 2022 SDG L.D.: GCL81090

The following analysis comments are made regarding exceptions to criteria not already noted in the Analysis Report or
QA/QC Report: None.

Pags 8 of 32
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Serial_N0:07262215:04

ANALYTICAL REPORT

Lab Number: L2238593

Client: Phoenix Environmental Labs
587 East Middle Turnpike
P.O. Box 370
Manchester, CT 06040

ATTN: Helen Geoghegan

Phone: (860) 645-8726

Project Name: GCLB1090

Project Number; Not Specified

Report Datle: 07/26/22

The original project report/data package is held by Alpha Analytical. This report/dala package is paginated and should be reproduced anly in its
entirety. Alpha Analytical helds no responsibility for results and/or data that are not consistent with the original,

Certifications & Approvals: MA (M-MAD30). NH NELAP (2062), CT {PH-0141), DoD (L2474), FL (E87814), IL {200081), LA (85084),
ME (MAD0D030}, MD (350), NJ {MAOD15), NY (11627), NC (685), OH (CL106), PA (68-02089}, RI (LAO00299), TX (T104704419), VT {VT-0015),
VA (460194), WA (C954), US Army Corps of Engineers, USDA (Permit #°330-17-00150), USFWS (Permit #206364)

320 Forbes Boulevard, Mansfield, MA 02048-1806
508-822-9300 (Fax) 508-822-3288 800-624-9220 - www.alphalab.com

Page 1 of 23
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Serial_No:07262215:04

Project Name: GCLB1090 Lab Number: L2238593
Project Number: Not Specified Report Date: 07/26/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant devialions were encountered during the preparation
or analysis unless otherwise noted. Sample Receipt, Container information, and the Chain of Cuslody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all
NELAP accredited parameters unless otherwise noted in the following narrative. The dala presantad in this report is organized by parameter
(i.e. VOC, SVOC, elc.). Sample specific Quality Control dala {i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list
for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameler. Tentatively {dentified
Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target
Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due 1o a required quality
control corrective action and if both sets of data are reported, the Laboratory |D of the re-analysis or re-extraction is designhated with an *R”
or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples lor each element are noted in
the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is oulside the listed
Acceptance Crileria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria
for CAM and RCF methods allow for some quality control failuras to occur and still be within method compliance. in thesa instances, the
specific failure is not narated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC
information is also incorporated in tha Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in
conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soillsediments, solids and lissues are reported on a dry weight basis uniess othetwise noted. Definitions of all data gualifiers and acronyms
used in this report are provided in the Glossary located at the back of the report,

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exceplion of Air canisters) free of charge for 21
calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put
on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air
canisters will be disposed after 3 business days from the dale the project is completed

Please contact Project Management at 800-624-9220 with any questions.

r l\' ¥
Page 3 of 23 o
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Serial_No:07262215:04

Project Name: GCL81090 Lab Number: L2238593
Project Number:  Nol Specified Report Date: 07/26/22

Case Narrative (continued)

Report Submission
All non-detect (ND) or estimated concentrations {J-qualified) have been quantitated to the limit noted in the
MDL column.

I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and
belief and based upon my personal inquiry of those responsible for providing the information contained
in this analytical report, such information is accurate and complele, This cerlificale of analysis is not
complete unless this page accompanies any and all pages of this report.

S Vple eles Ashley Boucher
Authorized Signature:;

Title: Technical Director/Representative Bate: 07/26/22

Page 4 of 23 ’@*‘f‘ﬂ
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ORGANICS
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Serial_No:07262215:04

SEMIVOLATILES
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Serial_No:07262215:04

Project Name: GCL81090 Lab Number: L2238593

Project Number:  Not Specified Report Date: 07/26/22
SAMPLE RESULTS

Lab ID; L2238593-01 Date Collected:  07/19/22 09:01

Client ID: CL810890 Date Received:  07/20/22

Sample Location: MA Field Prep: Not Specified

Sample Depth:

Matrix: Dw Extraction Method: EPA 537.1

Analytical Method:  133,537.1 ) Extraction Date:  07/23/22 16:19

Analytical Date: 07/25/22 13:22

Analyst: LV

Parametar Result Qualifter Units RL MOL Dilution Factor

Perfluorinated Alkyl Acids by EPA 537.1 - Mansfiald Lab

Perfluorobutanesulfonic Acid (PFBS) ND ngfl 200 0638 1
Perflucrohexancic Acid (PFHxA) ND ngAl 200 0.638 1
Hexafluoropropylene Oxide Dimer Acid {HFPO-DA) ND ngfl 200 0628 1
Parfluoroheptanoic Acid {PFHpA) ND ngi 200 0.638 1
Perfluorohexanesutfonic Acid (PFHxS) 233 ngh 200 0.628 1
4,8-Dioxa-3h-Perfiuorononanoic Acid (ADONA) ND ngi 200 0.638 1
Perfluorooctanoic Acid (PFOA) 0.993 J no 2.00 0.638 1
Perfluorononanoic Acid (PFNA) ND ng/l 2.00 0.638 1
Perfluorooctanesulfonic Acid {(PFOS) 3.97 ng/l 2.00 0.638 1
Perfluorodecanoic Acid (PFDA) . ND ngh 2.00 0638 ]
9-Chlorohexadecafluoro-3-Oxanone-1-Sulfonic Acid ND ngll 2,00 0.638 1
{9CI-PF30ONS)
N-Methyl Perfluorooctanesutfonamidoacetic Acid ND ngf 2.00 0638 1
{NMaFOSAA}
Perfluoroundecanoic Acid (PFUnA} ND ngfl 2.00 0.638 1
N-Ethyl Perluorcoctanasulfonamidoacstic Acid ND ngfl 2.00 0.638 1
(NEtFOSAA)
Perflucrododecanolc Acid (PFDoA) ND ngfl 2.00 0.638 1
11-Chioroelcosafluoro-3-Oxaundecane-1-Sulfonic ND ngfl 200 0.638 1
Acid {11CI-PF30UdS)
Perflugrotridecansic Acid (PFTrDA) ND ngfl 2.00 0.638 1
Pearfluortetradecangic Acid (PFTA) ND ngfl 2.00 0.638 1
PFAS, Total (6) 630 ngfl 2.00 0.638 1
Acceptance
Surrogate % Recovery Qualifier Criterla
Perfluara-n-[1,2-13C2}hexanoic Acid (13C-PFHxA) 101 70-130
Tetrafluoro-2-heptafiuoropropoxy-[13C3)-propanoic acid (13C3-HFPO-DA) 96 70-130
Parfluoro-n-[1,2-13C2]decanoic Acid (13C-PFDA) 98 70-130
N-Deuteriosthylperflucro-1-octanesulfonamidoacatic Acid (d5-NEtFOSAA) 86 70-130

AMRL A

Page 7 of 23
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Serial_N0:07262215:04

Project Name: GCL81090 Lab Number: L2238593

Project Number:  Not Specified Report Date: 07/26/22
SAMPLE RESULTS

LabiD: L2238593-02 Date Collected: 07/19/22 09:01

Client ID: CL81091 FB Date Received: 07/20/22

Sample Location: MA Field Prep: Not Specified

Sample Depth:

Matrix: Dw Extraction Method: EPA 537.1

Analytical Method:  133,537.1 Extraction Date: ~ 07/23/22 16:19

Analytical Date: 07/25/22 13:40

Analyst: Lv

Paramater Resull Qualifier Units RL MODL Dilution Factor

Perflucrinated Alkyl Acids by EPA 537.1 * Mansfield Lab

Pedluorobutanesutfonic Acid {PFBS) ND ngil 200 0.622 1
Perfluorohexanoic Acid (PFHxA) ND ngA 2.00 0.622 1
Hexafluoropropylene Oxide Dimer Acid (HFPO-DA) ND ngl 2.00 0622 1
Perflucroheptanoic Acid (PFHpA) ND ngfl 2.00 0.622 1
Perfivorohexanesulfonic Acid (PFHxS) ND nagfl 2.00 0.622 1
4,8-Dioxa-3h-Perfluorononanoic Acid (ADONA) ND ngll 200 0.622 1
Perfluorooctancic Acid {PFOA) ND ngfl 200 0.622 1
Perfluoroncnancic Acid (PFNA) ND ngA 2.00 0.622 ]
Perfluorocctanesulfonic Acid {(PFOS) ND ng/l 200 0622 1
Perlluorodecanoic Acid {PFDA) ND ng 200 0.622 1
9-Chlorohexadecaflucro-3-Oxanone-1-Sulfonic Acid ND ng/l 2.00 0.622 1
(9CI-PF3IONS)
N-Methyl Paerfluorooctanesulfonamidoacetic Acid ND nght 2.00 0.622 1
(NMeFOSAA)
Perfluoroundecanoic Acid {(PFUnA) ND ngll 2.00 0622 1
N-Ethyl Perluorooctanesulfonamidoacetic Acid ND ngi 2.00 0622 1
{NEIFOSAA)
Perfluorodedecanoic Acid (PFDoA) ND ngfl 2.00 0.622 1
11-Chlorosicosafluors-3-Oxaundecane-1-Sulionic ND ngfl 2.00 0.622 1
Acid (11CI-PF30UAS)
Perfluorotridecancic Acid (PFTrDA) ND ngA 200 0.622 1
Pearfluorotatradecancic Acid (PFTA) ND ngi 2.00 0.622 1
PFAS, Total (6) ND ngfl 200 0.622 1
Acceptance
Surrogate % Recovery Qualifier Criteria
Perfluoro-n-[1,2-13C2]hexanoic Acid (13C-PFHxA) 106 70-130
Tetrafluoro-2-heptafluoropropoxy-|13C3]-propanoic acid (13C3-HFPO-DA) 104 70-130
Perfluoro-n-[1,2-13C2]decanaic Acid (13C-PFDA) 101 70-130
N-Deuterioethylperfluoro-1-octanesulfonamidoacetic Acid (d5-NEIFOSAA) 97 70-130

Page 8 of 23
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Serial _N0.07262215:04

Project Name: GCL81090 Lab Number: L2238593
Project Number: Not Specified Report Date; 07126122
Method Blank Analysis
Batch Quality Control
Analytical Method: 133,537.1 Extraction Method: EPA 537.1
Analytical Dale: 07/25/2210:17 -~ Extraction Date: ~ 07/23/22 16:19
Analyst: LV
Parameter Resuit Qualifier  Units RL MDL
Perfluorinated Alkyl Acids by EPA 537.1 - Mansfield Lab for sample(s): 01-02 Batch: WG1666562-1
Parfluorobutanesulfonic Acid (PFBS) ND ngh 2.00 0.668
Perflucrohexanoic Acid (PFHxA) ND ngil 200 0.668
Haxafluoropropylene Oxide Dimer Acid ND ngfl 2.00 0.668
(HFPO-DA)
Perfluorcheptancic Acid (PFHpA) ND ngil 2.00 0.668
Perfluorchaxanesulfonic Acid (PFHxS) ND ngll 2.00 0.668
4,8-Dioxa-3h-Perflucroncnanoic Acid ND ngh 2.00 0.668
(ADONA)
Perflucroactanoic Acid (PFOA) ND ngi 2.00 0.668
Perflucrononanoic Acid (PFNA) ND ngil 2.00 0.668
Perfluorooctanesulfonic Acid (PFOS) * ND ngil 2.00 0.668
Perfluorodecanoic Acid (PFDA) ND ngil 2.00 0.668
9-Chlorohexadecafluoro-3-Oxanone-1- ND ngil 2.00 0668
Sulfonic Acid (9CI-PF3ONS)
N-Methy! Perfluorooctanesulfenamideacetic ND ngfl 2.00 0.668
Acid (NMeFOSAA)
Perfluoroundecancic Acid (PFURA) ND ngi 2.00 0668
N-Ethy} Perfluorocctanesulfonamidoacetic ND ngil 2.00 0668
Acid (NEtFOSAA)
Perflucrododecano'c Acid (PFDoA} ND ngl 200 0668
11-Chloroeicesafluoro-3-Oxaundacane-1- ND ngfl 200 0.668
Sulfonic Acid (11CI-PF30UdS)
Perfluorotridecanoic Acid (PFTrDA) ND ngll 2,00 0.668
Perfluorotetradecanoic Acid (PFTA) ND ngfl 200 0.668
PFAS, Total (6) ND ngil 200 0.668
Acceptance
Surrogate %Recovery Qualifier Criteria
Perfluoro-n-{1,2-13C2]haxancic Acid (13C-PFHxA) g9 70-130
Telrafluoro-2-heptafluoropropoxy-[13C3)-propanoic acid (13C3-HFPO-DA) 97 70-130
Perfluoro-n-[1,2-13C2]decanoic Acid (13C-PFDA) 98 70-130
N-Deutericethylperfiuoro-1-octanesulfonamidoacelic Acid (d5-NEIFQOSAA) 96 70-130
[Atpria
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Serial_No:07262215:04

Project Name:  GCL81090 Lab Number: L2238593
Project Number: Report Date: 07/26/22
PFAS PARAMETER SUMMARY
Parameter Acronym CAS Number
PERFLUORQALKYL CARBOXYLIC ACIDS (PFCAs)
Perfluorooctadecanoic Acid PFODA 16517-11-6
Perfluorchexadecanoic Acid PFHxDA 67905-19-5
Perfluorotetradecanoic Acid PFTA 376-06-7
Perfluorolridecanoic Acid PFTIDA 72629-94-8
Perfluorododecanoic Acid PFDoA 307-55-1
Perfluoroundecanoic Acid PFURA 2058-94-8
Perfluorodacanoic Acid PFDA 335-76-2
Petfluorononanoic Acid PFNA 375-95-1
Perflucrooctancic Acid PFOA 335-67-1
Perflucroheptanoic Acid PFHpA 375-85-9
Perfluorohexanoic Acid PFHxA 307-24-4
Perfluoropentanoic Acid . PFPeA 2706-90-3
Perfluorobutanoic Acid PFBA 375-22-4
PERFLUOROALKYL SULFONIC ACIDS (PFSAs)
Perflucradadecanasulionic Acid PFDoDS 79780-39-5
Perfluorodecanesulfonic Acid PFDS 335-77-3
Perfluorononanesulfonic Acid PFNS ©68259-12-1
Perfluorooctanesulfonic Acid PFOS 1763-23-1
Perfluoroheptanasulionic Acid PFHpS 375-92-8
Perfluorohexanesullonic Acid PFHxS 355-46-4
Perflucropentanasulionic Acid PFPeS 2706-91-4
Perflucrobutanesulfonic Acid PFBS 375-73.5
FLUCROTELOMERS
1H,1H,2H,2H-Perflusrododecanesulfonic Acid 10:2FTS 120226-60-0
1H, 1H,2H,2H-Periluorodecanesullonic Acid B:2FTS 39108-34-4
1H, 1H,2H,2H-Perflucrooctanesulfonic Acid 6:2FTS 27619.97-2
1H,1H,2H,2H-Perflucrchexanesutfonic Acid 4:2FTS 757124-72-4
PERFLUOROALKANE SULFONAMIDES (FASAs)
Perfluorooctanesulfcnamide FOSA 754-91-6
N-Ethyl Perfluorooctane Sulfonamide NEtFOSA 4151-50-2
N-Mathyl Perfluorooctane Sulfenamide NMeFOSA 31506-32-8
PERFLUORCALKANE SULFONYL SUBSTANCES
N-Ethy! Perfluorooctanesutfonamido £thanol NEIFOSE 1691.99.2
N-Methyl Perfluorooctanesulfonamido Ethanol NMaFOSE 24448-09-7
N-Ethy! Perfluorooctanesulfonamidoacetic Acid NEIFOSAA 2991-50-6
N-Methy! Perflucrooctanesulfonamidoacetic Acid * NMeFOSAA 2355-31-9
PER- and POLYFLUCROALKYL ETHER CARBOXYLIC ACIDS
2,3,3,3-Tetrafluoro-2-[1,1,2,2,3,3.3-Heptafluoropropoxy]-Propanoic Acid HFPO-DA 13252-13-6
4,8-Dioxa-3h-Perfluorononanoic Acid ADONA 919005-14-4
CHLORO-PERFLUORQALKYL SULFONIC ACIDS
11-Chioreeicosafluoro-3-Oxaundecane-1-Sulfonic Acid 11CHPF30UdS 763051-92-9
9-Chlorohexadecafluoro-3-Oxanane-1-Sulfonic Acid 9CI-PF3ONS 756426-58-1
PERFLUOROETHER SULFONIC ACIDS (PFESAs)
Perfluoro(2-Ethoxyethane)Sulfonic Acid PFEESA 113507-82-7
PERFLUOROETHER/POLYETHER CARBOXYLIC ACIDS (PFPCAs)
Perfluoro-3-Methaxypropanoic Acid PFMPA 377-73-1
Perflucro-4-Methoxybutanoic Acid PFMBA 863090-89-5
Nonafluoro-3,6-Diexaheptancic Acid NFDHA 151772-58-6
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Project Name: GCL81090 Lab Number: 12238593
Project Number:  Not Specified Report Date:  g7/26/22
GLOSSARY
Acronyms 7
DL - Detection Limit: This value represents the level to which target analyte concentrations are reponted as estimated values, when

those target anatyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments
from dilutions, concentrations or moisture content, where applicable. (DoD repont formats only.)

EDL - Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated
values, when those target analyle concentrations are quantified below the reporting limit (RLY. The EDL includes any
adjustments from dilutions, concentrations or moisture content, where applicable. The use off EDLS is specific to the analysis
of PAHs using Solid-Phase Microextraction {(SPME).

EMI'C - Estimated Maximum Pessible Concentration: The concentration that results from the signal present at the retiention titme of an
analyte when the ions mect all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case
estimate of the concentration

CPA - Environmental Protection Agency.

LCS - Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of
analytes or a maierial containing known and verified amounts of analytes.

LCSD - Laboratory Control Sample Duplicate: Refer 10 LCS.

LFB - Laboratory Fentified Blank: A sample matrix, free from the analytes of imerest, spiked with verified known amounts of
onalytes or a material containing known and verified amounts of analytes,

LOD = Limit of Detection: This value represents the level 1o which a target analyte can reliably be detected for a specific analyte ina

specific matnx by a specific method. The LOD includes any adjusiments from dilutions, concentrations or moisture conlenl,
where applicable. {(DoD repon formats ondy.)

LOQ = Limit of Quantitation: The value at which an instrument can accurately measure an analyte a1 a specific concentration. The
LCGQ includes any adjusiments from dilutions, concentrations or moisture content, where applicable. (DoD report formais
only.)

Limit of Quantitation: The value at which an instrument can accusately measure an analyle at a specific concentration, The
LOQ includes any adjusiments from dilutions, concentrations or moisture content, where applicable. (DoD repont formats
only.)

MDL - Method Detection Limit: This value represents the level 10 which target analyte concentrations are reported as estimated
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any
adjustments from dilutions, concentrations or moisture content, where applicable

MS - Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sampte for
which an independent estimate of target analyte concentration is available. For Method 332 0, the spike recovery is calculated
using the native concentration, including ¢stimated values.

MSD - Matrix Spike Sample Duplicate: Refer to MS.

NA = Not Applicable,

NC - Not Calculated: Term is wtilized when one or more of the results viilized in the calculanion are non-detect at the parameler's
reporting unit,

NDPA/DPA - N-Nitrosodiphcnylamine/Diphenylamine.

NI - Not lgnitable.

NP - Non-Plastic: Term is utilized for the analysis of Aterberg Limits in soil.

NR + No Results: Term is utilized when "No Target Compounds Reguested’ is reported for the analysis of Volatile or Semivolatile
Organic TIC only requests,

RL + Reporting Limit: The value at which an instrument can accurately measure an analyte at a specific'concentration. The RL
includes any adjustments from dilutions, concentrations or moisture contenl, where applicable.

RI'D - Relative Percent Difference: The results from matrix and/or matrix spike duplicates are primarily designed 1o assess the

precision of analytical results in a given matrix and are expressed as relative percent difference (RPD). Values which are less
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the
values; although the RPD value will be provided in the repon.

SRM - Standard Reference Material: A reference sample of a known or centified value that is of the same or sitilar matrix as the
associated field samples,

STLP « Semi-dynamic Tank Leaching Procedure per EPA Method 1315,

TEF - Toxic Equivalency Factors; The values assigned 1o each dioxin and furan to evaluate their 1oxicity relative 1o 2,3,7,8-TCDD,

TEQ - Toxic Equivalent: The measure of a sample’s toxreity denved by multiplying cach dioxin and furan by its corresponding TEF
and then summing the resulting values,

Tc - Tentatively [dentified Compound: A compound that has been identified 10 be present and is not pan of the target compound

list (TCL} for the method and/or program, ARl TICs are qualitatively identified and repored as estimated concemtrations,

Repart Format: DU Report with 'J' Qualifiers
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Project Name: GCL81090 Lab Number: 2238593
Project Number;  Not Specified Report Date:  g7/26/22
Footnotas

| - The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the
original method.

Terms

Analytical Method: Both the document from which the methed originates and the analytical reference method. (Example: EPA 82608 is
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.

Chlordane: The target compound Chlordane (CAS No. 57-74-9} is reported for GC ECD analyses, Per EPA this compound "refers 1o a
mixture of chlordane isomers, other chlorinated hydrocarbans and numerous other components.” (Reference: USEPA Toxicological Review
of Chlordane, In Suppon of Summary Information on the Integrated Risk [nformation System (IRIS), December 1997.)

DifTerence: With respect to Total Oxidizable Precursor {TOP) Assay analysis, the difference is defined as the Post-Treaiment value minus the
Pre-Treatment value,

Final pH: As it perins to Sample Receipt & Container Information section of the repon, Final pH reflects p of container determined afler
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.

Frozen Date/Time: With respect 1o Volatile Organics in soil, Frozen Date/Time reflects the dateftime a1 which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample coblection, value will be reflected in ‘bold'.
Gasoline Range Organics (GRO); Gasoline Range Organics (GRO} results include all chromatographic peaks eluting from Methyl tert butyl
ether through Naphthalene, with the exception of GRO analysis in support of State of Ohio programs, which includes all chromatographic
peaks cluting from Hexane through Dodecane.

Initial pH: As it pertains to Sample Receipt & Container [nformation section of the repor, Initinl pH reflects pH of container determined upon
receipl, if applicable.

PPAH Total: With respect to Alkylated PAH analyses, the PAHs, Total' result is defined as the summation of results for all or a subset of the
fullowing compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methytnaphihalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene,
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4
Flucranthenes/Pyrenes, Benz(a)anthracens, Chrysene, C1-C4 Chrysenes, Benza(b)fluoranthene, Benzo(jy+{k)fluoranthene, Benzo(e)pyrene,
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(nh)+{ac)anthracene, Benzo(g,h,i)perylene. IFa Total' result is requested, the
results of its individual components will also be reported.

PFAS Tolal: With respect to PFAS analyses, the ‘PFAS, Total (5 result is defined as the summation of results for: PFHpA, PFHxS, PFOA,
PFNA and PFOS. In addition, the 'PFAS, Total (6) result is defined us the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' resuit is defined as the summation of results at or above the
RL. Nate: Ifa "Total’ result is requested, the results of its individual components will also be reporied.

Total: With respect to Organic analyses, a ‘Total' result is defined s the summatien of results for individual isomers or Aroclors. If a Total'
result is requested, the results of its individual components will also be reported. This is applicable 10 "Total' results for methods 8260, 8081
and ¥0K2,

Data Qualifiers

A - Spectra identified as "Aldol Condensates” are byproducts of the estraction/concentration procedures when acetone is introduced in
the process.

B - The analyte was detected above the reporting limit in the associated methed blank. Flag only applies to associated field samples thas
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank, For MCP-relnted
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x)
the concentration found in the blank, For DOD-related prajecs, fag only applies to associated field samples that have detectable
concentrations of the analyte at less than ten times { 10x) the concentration found in the blank AND the analyte was detected above
one-half the reporting limit {or above the reporting limit for common lob contaminanis) in the associated method blank. For NJ-
Air-related projects, flag only applies to assodiated field samples that have detectable concentrations of the analyte above the
reporting limit. For Nk-related projects (excluding Air), flag only applies to associated field samples that have detectable
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Bulanone).

C - Co-elution; The wrget analyte co-¢lutes with a known lab standard (i.e. surrogate, intemal standards, etc.) for co-extracted
analyses,

D - Concentration of analyte was quantified from diluted analysis. Flag only opplics 1o ficld samples that have detectable cosncentrations
of the analyte.

E - Concentration of nnzlyte exceeds the range of the calibration curve andfor linear range of the instrument.

F - The ratic of quantifier ion response 1o qualifier ion response falls outside of the laboratory eriteria. Results are considered 10 be an

estimated maximum concentration.

- The concentration may be binsed high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should
be considered estimated.

G
H - The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection,
[} - The lower value for the two columns has been reperied due to obvious interference.

J

- Estimaed value, The Target analyte concentration is below the quantitation limit (RL}, but above the Method Detection Limit
(MDL) or Estimated Detection Limit (EDL) for SPME-related analyscs. This represents an estimated concentration for Tentatively

Report Format: DU Report with 'J' Qualifiers
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Project Number: Not Specified . Report Date:  07/26/22
Data Quaiifiers

Identified Compounds (TICs).
M «Reporting Limit (RL) exceeds the MCP CAM Reporting Limil for this analyte.
NB  -Not detected at the method detection limit (MDL) for the sample, or estimated detection {imit (EDL) for SPME-related analyses,
NJ « Presumplive evidence of compound. This represents an estimated concentration for Tentatively Identificd Compounds (TICs), where

the identification is based on a mass spectral library search.
P - The RI'D between the results for the two columns exceeds the method-specified crileria.

- The quality control sample exceeds the associated acceplance criteria. For DOD-related projects, LCS and/er Continuing Calibration
Standard exceedences are also qualified on all associated sample results, Noie: This flag is not applicable for matrix spike recoverics
when the sample concentration is greater than 4x the spike added or for batch dupticate RPD when the sample concentrations are less
than 5x the RL. (Metals only.}

R - Analytical results are from sample re-onalysis.
RE - Analytical results are from sample re-extraction,
s - Analytical results are from modified screening analysis.

- The surrogate associaled with this target analyte has a recovery outside the QC acceptance limits. (Applicable 1o MassDEP DW
Compliance samples enly.)
FA - The baich marrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceplance limits.
{Applicable to MassDEP DW Compliance samples only.)

Report Format: DU Report with 'J' Qualifiers
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REFERENCES

133 Determination of Selected Per- and Polyflucrinated Alkyl Substances in Drinking Water
by Solid Phase Exiraction and Liquid Chromatography/Tandem Mass Spectrometry
(LC/MS/MS). EPA Method 537.1, EPA/600/R-18/352. Version 1.0, November 2018.

LIMITATION OF LIABILITIES

Alpha Analylical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry. In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense. In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical,

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.
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Depariment: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1of 1

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility

EPA 624/624.1: mip-xylene, o-xylene, Naphthaleng

EPA §25/625.1: alpha-Terpineol

EPA 8260C/8260D: NPW:- 1.2 4 5-Tetramethylbenzene; 4-Ethyltoluene. Azobenzene: SCM: lodomethane (methyl iodide), 1,2.4,5-Tetramethyibenzene
4-Ethyltoluene,

EPA B2700/8270E: NPW. Dimethylnaphthalene, 1.4-Diphenylhydrazine, alpha-Terpinecl, SCM: Dimethylnaphthalene, 1,4-Diphenylhydrazine.
SM4500: NPW: Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3J.

Mansfield Facility

SM 2540D: TSS

EPA BOB2A: NPW. PCB: 1,5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.

EPA TO-15: Halothane, 2,4 4-Trimethyl-2-pentene, 2,4 4-Trimethyl-1-pentene. Thiophene, 2-Methyithiophene,

3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene. Indan. Indene, 1.2.4 5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene
Biological Tissue Matrix: EPA 30508

The following analytes are included in our Massachusetts DEP Scope of Accreditation
Westborough Facility:

Drinking Water s

EPA 300.0° Chloride. Nitrate-N. Fluonde, Sulfate: EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F. Nitrate-N, Nitrite-N; SMA4500F-C, SM4500CN-CE,
EPA 180.1, SM21308, SM4500C|-D, SM2320B, SM2540C, SM4500H-B, SMA4500N0O2-8

EPA 332 Perchlorate; EPA 5§24.2: THMs and VOCs: EPA 504.1: EDB DBCP

Microblology. SM92158; SM9223-P/A, SM9223B-Colilert-QT,5M2222D.

Non-Potable Water

SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH: Ammonia-N and Kjeldaht-N, EPA 350.1
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2 Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500S04-E,
SM5220D, EPA 410.4, SM52108, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate.
EPA 624.1 Volatile Halocarbons & Aromalics,

EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, QDE, DDT. Endosulfan |, Endosulfan II.
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heplachlor Epoxide. PCBs

EPA 625.1. SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045 PCB-Oil.

Microbiology: SM8223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM3222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca. Zn, EPA 200.8: A, Sb, As, Ba, Be, Cd, Cr, Cu. Pb,. Mn, Ni, Se_Ag, TL Zn, EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water

EPA 200.7: Al Sb As, Be
EPA 200.8: Al Sb, As Be
EPA 245.1 Hg.

SM2340B

Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr. TL. Ti. V. Zn.
Cd. Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL. Zn.

For a complete listing of analytes and methods, please contact your Alpha Project Manager.

.

Document Type: Form Pre-Qualtrax Document [D: 08-113
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NDERWATER

OLUTIONS
ING

SERVICES COMPLETED: Inspection and Cleaning

CUSTOMER NAME: Ware Department of Public Works
ADDRESS: 4 1/2 Church Street
Ware, MA 01082
TANK NAME: Anderson Road
SIZE: 1-Million-Gallon
TYPE OF TANK: Steel Water Storage Tank

DIMENSIONS: 60’H x 60°’D
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NDERWATER

OLUTIONS
ING

INSPECTION AND INTERIOR CLEANING (SEDIMENT REMOVAL) OF
THE ANDERSON ROAD I-MILLION-GALLON
WELDED STEEL WATER STORAGE TANK

WARE DEPARTMENT OF PUBLIC WORKS
WARE, MASSACHUSETTS

AUGUST 14, 2020

SCOPE:

On August 14, 2020, Underwater Solutions Inc. completed an inspection of the Anderson Road
I-million-gallon welded steel potable water storage tank to provide information regarding the
overall condition and integrity of this structure and removed the sediment accumulation found on
the floor.

EXTERIOR INSPECTION:

The entire exterior of this water storage tank was inspected, to include walls and coating, anchor
bolts, concrete foundation, manways, ladder, overflow, roof, vent and hatch.

The exterior of this structure was found having similar conditions as were found during a
previous inspection completed by Underwater Solutions Inc. on December 15, 2015.

Walls And Coating

The exterior steel wall panels and associated welds were inspected and appeared sound and
remain free of obvious fatigue or failures at this time.

The protective coating applied to the exterior walls has become chalky due to weathering and
remains having mostly good adhesion value, however several isolated areas of coating loss were
observed and remain throughout the two lowest rows of wall panels on the northernmost side of
the tank.
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ANDERSON ROAD 1-MILLION-GALLON WELDED STEEL WATER STORAGE TANK
WARE DEPARTMENT OF PUBLIC WORKS

WARE, MASSACHUSETTS

AUGUST 14, 2620

PAGE 2

No obvious fatigue (pitting) of the steel was evident within these 1/4" to 1/2" diameter to 24”
long by 3” wide areas of steel exposure, rather mild surface corrosion exists at this time.

Adhesion loss of the finish coating was observed throughout approximately 5% of the exterior
walls, resulting in exposure of the primary coating. The primary coating within these areas of
exposure appeared to have good adhesion value at this time.

A mild to moderate, non-uniform accumulation of mildew throughout the exterior walls has
declined the overall aesthetics.

It is our recommendation to monitor the wall panels showing steel exposure through future
scheduled inspections to ensure that fatigue of the steel does not occur.

Anchor Bolts

Thirty-six, 1-1/2” diameter anchor bolts extend up from the concrete foundation through support
chairs welded to the lowest row of wall panels,

Each anchor bolt has one nut securely installed and appeared sound at this time.
The protective coating applied to this steel support hardware was found having mostly good
adhesion value, however isolated areas of coating loss were observed on several of the anchor

bolt nuts where they contact a steel washer above their associated chair.

No obvious fatigue or deterioration of this support hardware was evident within these areas of
steel exposure, rather mild corrosion exists at this time.

It is our recommendation to monitor the support hardware showing steel exposure through
Juture scheduled inspections to ensure that fatigue of the steel does not occur.

Concrete Foundation

The exposed surfaces of the 6” wide by 6” tall concrete foundation is not coated and were found
having tight cracks throughout approximately 5% of these exposed surfaces. These cracks were
sounded and appeared to be limited to the surface of the concrete and remain free of obvious
voids or spall at this time.

The sealant applied throughout the circumference of the tank at the junction of where the
foundation and tank base meet remains having good adhesion value, preventing moisture from
accumulating beneath the tank,
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Manways

Two, 24" inside diameter manways penetrate the lowest row of wall panels on the northernmost
and southernmost sides of the tank, located approximately 17 above the tank base and are
securely installed and free of obvious leakage.

The protective coating applied to each manway lid and trunk remains having good adhesion
value at this time.

The protective coating applied to the securing nut and bolt for each manway shows mild
corrosion, however this steel hardware remains sound at this time.

Ladder

A welded steel ladder extends from approximately 16’ above the ground up to the roof dome and
is supported to the wall of the tank with seven sets of welded standoffs. A fall prevention device
is installed throughout the length of this ladder, providing safe access and egress to and from the
roof.

A welded safety cage extends the top 6° of this ladder and is supported with three sets of welded
standoffs.

The protective coating applied to the ladder, safety cage and fall prevention device was found having
good adhesion value at this time.

Overflow

An 8 inside diameter overflow pipe exits the base of a welded steel weir box that is welded to
the top wall panel. This pipe extends down, supported to the tank wall with seven welded
standofTs, through a 90° elbow and terminates approximately 36” above a concrete splash pad.

This overflow pipe was free of obvious obstructions and was found with a flap-valve installed at
its end, however the end of this pipe was found without a screen at this time.

It is our recommendation to install a non-corrodible metal, 24-mesh screen within the end of
the pipe and beltind the flap-valve in an effort to prevent uccess to the interior of the pipeftank.

The inspection hatch, located on the top of the weir box was found secured with a series of nuts
and bolts, preventing access to the interior of the tank.
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The protective coating applied to this steel pipe and steel weir box was found having mostly
good adhesion value, however several isolated areas of coating loss were observed throughout
less than these surfaces, resulting in exposure of the underlying steel. No obvious fatigue of this
steel pipe or weir box was evident within these isolated areas of steel exposure, rather mild
surface corrosion exists at this time.

Roof

The steel roof panels, and associated welds were inspected and appeared sound and remain free
of obvious fatigue or failures at this time.

The protective coating applied to these surfaces has become chalky due to weathering and
remains having mostly good adhesion value at this time.

Several isolated areas of coating loss were observed throughout approximately 5% of these
surfaces, resulting in exposure of the underlying steel.

No obvious fatigue of the steel panels or welds was evident within these isolated areas of steel
exposure, rather mild corrosion exists at this time.

A set of stairs, safety railing and a fall prevention device extend from the edge of the roof dome
on the southernmost side of the tank up to the vent, supported to the roof with seven welded
standoffs. This stair assembly was found securely installed and remains in sound condition,
providing safe access and egress to and from the vent/center of roof.

The protective coating applied to the welded steel safety railing and stair assembly was found
having mostly good adhesion value at this time. Adhesion loss of the coating was observed
through less than 5% of these surfaces, resulting in exposure of the underlying steel. No obvious
fatigue of the steel was evident within these areas of exposure, rather mild corrosion exists at this
time,

1t is our recommendation to monitor the roof panels, welds and stair assembly surfaces

showing steel exposure through future scheduled inspections to ensure that fatigue of the steel
does not occur.

Each of the twenty-three, 5/8” diameter rigging hole penetrations within the roof dome remain
sealed with threaded plugs, preventing access to the interior of the tank.

Vent

The steel vent assembly is located within the center of the roof dome, having a 10” inside
diameter and stands 317 tall.



INSPECTION AND INTERIOR CLEANING (SEDIMENT REMOVAL) OF THE
ANDERSON ROAD 1-MILLION-GALLON WELDED STEEL WATER STORAGE TANK
WARE DEPARTMENT OF PUBLIC WORKS

WARE, MASSACHUSETTS

AUGUST 14, 2020

PAGE 5

A 19” outside diameter steel cap and associated galvanized steel screen remain securely installed
over this vent, however this vent does not have a cap that extends down to the base of the screen
to prevent the access of wind driven rain and snow, while the current screen does not have 24-
mesh.

The protective coating applied to the vent assembly was found having mostly good adhesion
value, however isolated areas of coating loss was observed throughout less than 5% of these
surfaces, resulting in exposure of the underlying steel. No obvious fatigue of the steel was
evident within these areas of exposure, rather mild corrosion exists at this time.

It is our recommendation to remove the current screen from the vent and to install a
replacement, non-corrodible metal screen having 24-mesh throughout the outside
circumference of the vent in an effort to prevent access to the interior of the tank.

Hatch
Two, 24” inside diameter hatches provide access to the tank interior through the roof,

The hatch located at the edge of the roof dome on the southernmost side of the tank was opened
and utilized to access the tank interior for this inspection. This hatch remains in good working
condition and was found secured with a lock, preventing unwanted access to the interior of the
tank.

The protective coating applied to the exterior of this hatch lid and trunk was found having mostly
good adhesion value, however isolated areas of coating loss was observed throughout less than
5% of these surfaces, resulting in exposure of the underlying steel. No obvious fatigue of the
steel was evident within these areas of exposure, rather mild corrosion exists at this time.

The protective coating applied to the interior of this hatch lid and trunk was found having mostly
good adhesion value, however isolated areas of coating loss was observed throughout less than
5% of these surfaces, resulting in exposure of the underlying steel. No obvious fatigue of the
steel was evident within these areas of exposure, rather mild cotrosion exists at this time.

A second hatch is located within the center of the roof dome and was found secured with a series
of nuts and bolts, preventing access. This hatch was not opened at the time of this inspection.

The protective coating applied to the exterior of this hatch lid and trunk was found having mostly
good adhesion value, however isolated areas of coating loss was observed throughout less than
5% of these surfaces, resulting in exposure of the underlying steel. No obvious fatigue of the
steel was evident within these areas of exposure, rather mild corrosion exists at this time.
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Although this hatch was not opened, the interior of this hatch was observed from within the tank
and the protective coating applied to the interior of this hatch lid and trunk was found having
mostly good adhesion value, however isolated areas of coating loss was observed throughout less
than 5% of these surfaces, resulting in exposure of the underlying steel. No obvious fatigue of
the steel was evident within these areas of exposure, rather mild corrosion exists at this time.

EXTERIOR RECOMMENDATION(S): It is our recommendation to pressure-wash the
exterior of the tank, including the components affixed to the exterior of the tank at 3,500
P.S.I. using a 40° tip and an environmentally approved cleaning agent to remove all
soluble/insoluble surface contamination, chalk and mildew from the exterior surfaces of
this tank, followed by a clean water rinse to remove all cleaning residue in an effort to
preserve the adhesion value of the protective coating and improve the aesthetics.

It is also our recommendation to hand/power tool clean the surfaces of the tank showing
coating fatigue to bare metal to achieve a uniform anchor profile and to re-coat these areas
with a prime coat, intermediate coat and finish coat using protective coatings that are
formulated for exterior exposure and to be applied in accordance with the product
manufacturer’s surface preparation and application recommendations in an effort to halt
corrosion, prevent steel fatigue and to provide good protection for the steel.

We recommend that during the exterior rehabilitation of this tank to remove the existing
vent assembly and to install a replacement non-corrodible metal AWWA compliant fail-
safe (frost -proof) vent having a non-corrodible 24-mesh screen over the vent penetration in
the roof to allow for proper ventilation and to prevent access to the interior of the tank.

It is our recommendation that after exterior pressure-washing is complete to hand/power
tool clean the exposed surfaces of the foundation showing cracks to achieve a uniform
anchor profile and to apply two coats of a masonry waterproofing coating to all cracks in
an effort to seal the cracks and to prevent moisture penetration.

Prior to any re-habilitation it would be our recommendation to obtain a lead content sample of
the protective coating applied to the exterior surfaces of the tank to determine the best course
of rehabilitation.

INTERIOR INSPECTION:

The entire interior of this water storage tank was inspected, to include sediment accumulations,
floor, manways, piping, walls and coating, overhead, overflow and aesthetic water quality,

Sediment Accumulations

A uniform layer of accumulated precipitate was found throughout the floor, ranging from 9" to 22" in
depth.
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After completing this inspection, all precipitate vacuumed from the floor.

Floor

After removing the accumulated precipitate, the floor panels and associated welds were
inspected and appearing sound and remain free of obvious fatigue or failure at this time.

The protective coating on these steel panels and welds appeared to have been applied uniformly
and remains having good adhesion value, providing adequate protection for these steel panels
and welds.

Mild to moderate staining remains throughout the floor due to the accumulation of precipitate.

Manways

Two, 24" inside diameter manways penetrate the lowest row of wall panels on the northernmost
and southernmost sides of the tank, located approximately 17" above the floor and are securely
installed and free of obvious leakage.

The protective coating on each manway appeared to have been applied uniformly and was found
having mostly good adhesion value, however isolated areas of adhesion loss (blistering) of the
coating was observed throughout less than 5% of the surfaces of each manway lid, trunk and
davit hinge.

Several of these coating blisters have ruptured, resulting in exposure of the underlying steel.
Corrosion was evident within these areas of exposure and fatigue (pitting) of the steel having
depths of barely detectable levels was observed within the areas of steel exposure found
throughout the surfaces of each manway lid at this time.

It is our recommendation to monitor the areas of steel fatigue (pitting) Sfound throughout the
surfaces of each manway lid through future scheduled inspections to ensure that the depth of
Jatigue (pitting) does not increase in depth and result in the potential for leakage.

Piping
The influent/effluent pipe penetrates the tank floor approximately 12” in from the wall on the
easternmost side of the tank, having a 10” inside diameter and is flush with the floor. A 6” tall by

10" inside diameter removable riser is installed above this pipe, serving as a silt stop.

This pipe was free of obvious obstructions at the time of this inspection.



INSPECTION AND INTERIOR CLEANING (SEDIMENT REMOVAL) OF THE
ANDERSON ROAD I-MILLION-GALLON WELDED STEEL WATER STORAGE TANK
WARE DEPARTMENT OF PUBLIC WORKS

WARE, MASSACHUSETTS

AUGUST 14, 2020

PAGE 8

The protective coating applied to the removable riser and exposed surfaces of the pipe
penetration in the floor was found to be blistering throughout approximately 90% of all surfaces.
Approximately 25% of these coating blisters have ruptured, resulting in exposure of the
underlying steel. No obvious fatigue of the steel was evident within these areas of exposure,
rather mild to moderate corrosion exists at this time.

It is our recommendation to monitor the surfaces of the removable riser and exposed interior
surfaces of the pipe penetration in the floor through future scheduled inspections to ensure
that fatigue of the steel does not occur.

Walls And Coating

The interior walls were inspected beginning at the floor and by spiraling the circumference of the
tank up to the surface.

These steel wall panels and associated welds appeared sound at this time.

The protective coating on these steel panels and welds appeared to have been applied uniformly
and was found having poor adhesion value at this time. Adhesion loss (blistering) of the coating
was observed throughout approximately 10% of the wall panels and welds was observed
throughout the lowest seven rows of wall panels. Less than 5% of these coating blisters have
ruptured, resulting in exposure of the underlying steel. Corrosion exists within each area of steel
exposure, while fatigue (pitting) of the steel having depths ranging from barely detectable levels
to 1/8” in depth was observed within less than 5% of the areas of steel exposure at this time.

The protective coating applied to the top (eighth) row of wall panels was found having mostly
good adhesion value, however adhesion loss of the protective coating was observed throughout
approximately 35-40% of the circumference of the tank at the junction of where the roof and
walls meet, resulting in exposure of the underlying steel.

No obvious fatigue of the steel wall panels, overhead panels or the weld at this junction was
evident, rather mild corrosion and corrosion staining exists at this time,

Heavy staining exists on all wall surfaces, beginning at overflow level and extends down to the
floor.

It is our recommendation fo monitor the wall surfuces showing fatigue (pitting) of the steel
through future scheduled inspections to ensure that the depth of fatigue (pitting) does not
increase and result in the potential for leakage.

Overhead

The entire overhead was inspected from the water surface.
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These steel panels, welds and channel iron supports appeared sound and remain free of obvious
fatigue or failures at this time.,

The protective coating applied to the steel overhead panels appeared to have mostly good
adhesion value at this time. Decline (thinning) of the coating film thickness has resulted in
corrosion bleed-through to show through the coating throughout approximately 15% of the
channel iron supports, weld and panel edge surfaces, however the steel surfaces showing
corrosion bleed-through, appeared sound and free of obvious fatigue at this time.

Adhesion loss of the protective coating was observed throughout approximately 25% of the
circumference of the tank at the junction of where the roof and walls meet, resulting in exposure
of the underlying steel.

No obvious fatigue of the steel wall panels, overhead panels or the weld at this junction was
evident, rather mild corrosion and corrosion staining exists at this time.

It is our recommendation to monitor the edges of the overhead panels, angle iron supports and
welds showing corrosion bleed-through through future scheduled inspection to ensure that
JSatigue of the steel does not occur.

1t is also our recommendation to monitor the steel panels and weld at the junction of where
the roof and walls meet through future scheduled inspections to ensure that fatigue of the steel
panels or weld does not occur.

The vent penetration within the center of the overhead was free of obvious obstructions at the
time of this inspection.

Overflow

The overflow consists of a 15" long by 5" wide cutout within the top wall panel, located
approximately 6” below the junction of where the roof and walls meet.

This overflow cutout was free of obvious obstructions at the time of this inspection.

Aesthetic Water Quality

The aesthetic water quality within this tank was found to be good, allowing unlimited visibility
for this inspection.

INTERIOR RECOMMENDATION(S): It is our recommendation to abrasive blast all
interior floor, wall, overhead and interior component surfaces to white or near white metal
to achieve a uniform anchor profile.
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We recommend then re-surfacing all areas of steel fatigue (pitting) found throughout the
interior walls using 100% solids surfacing epoxy and to re-coat these surfaces with a prime
coat, intermediate coat and finish coat in an effort to halt corrosion and provide good
protection for the steel.

We recommend that the products used to complete the interior rehabilitation be
formulated for immersion wet contact, have an AN.S.L/N.S.F. 61 approval for use in
structures containing potable water and to be applied in accordance with the product
manufacturer’s surface preparation and application recommendations.

Prior to any re-habilitation it would be our recommendation to obtain a lead content sample of
the protective coating applied to the interior surfaces of the tank to determine the best course
of rehabilitation.

ADDITIONAL REMARKS/RECOMMENDATION(S):

It is our recommendation to install an N.S.F. approved active mixer within this structure to
prevent ice cap formation and to improve overall water quality.

CONCLUSION:

It is the opinion of Underwater Solutions Inc. that welded steel potable water storage tank
appeared mostly sound and remains free of obvious leakage at this time.

As always, we recommend that re-inspection and cleaning of all water storage facilities be

performed in accordance with state and federal mandates, A.W.W.A. standards, and completed
by an experienced and authorized inspection corporation.

VY|

UNDERWATER SOLUTIONS INC.

Christopher A. Cole, Project Manager

This report, the conclusions, recommendations and comments prepared by Underwater Solutions
Inc. are based upon spot examination from readily accessible parts of the tank. Should latent
defects or conditions which vary significantly from those described in the report be discovered at
a later date, these should be brought 1o the attention of a qualified individual at that time. These
comments and recommendations should be viewed as information to be used by the Owner in
determining the proper course of action and not to replace a complete set of specifications. All
repairs should be done in accordance with A W.W.A. and/or other applicable standards,
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INSPECTION AND INTERIOR CLEANING (SEDIMENT REMOVAL) OF
THE CHURCH STREET 1.5-MILLION-GALLON
WELDED STEEL WATER STORAGE TANK

WARE DEPARTMENT OF PUBLIC WORKS
WARE, MASSACHUSETTS

AUGUST 6, 2020

SCOPE:

On August 6, 2020, Underwater Solutions Inc. completed an inspection of the Church Street
1.5-million-gallon welded steel potable water storage tank to provide information regarding the
overall condition and integrity of this structure and removed the sediment accumulation found on
the floor.

EXTERIOR INSPECTION:

The entire exterior of this water storage tank was inspected to include walls and coating, concrete
foundation, manways, ladder, overflow, roof, vent and hatch.

The exterior of this structure was found having similar conditions as were found during a previous
inspection completed by Underwater Solutions Inc. on December 16, 2015.

Walls And Coating

The exterior steel wall panels and associated welds were inspected and found appearing sound
and free of obvious fatigue or failures at this time.

The protective coating applied to these welded steel surfaces was found having poor adhesion
value.

Adhesion loss of the finish coat was observed throughout approximately 35% of these surfaces,
resulting in exposure of a primary coating. The primary coating within these areas of steel
exposure appeared to have good adhesion value at this time.
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Isolated areas of coating loss were observed throughout less than 5% of the lowest row of wall
panels, resulting in exposure of the underlying steel. Corrosion exists within each area of steel
exposure, and fatigue {pitting) of the steel having depths ranging from barely detectable levels up
to 1/16” deep was observed within these areas of steel exposure at this time.

Spray-painted graffiti exists throughout the lowest 8’ of the exterior walls and a moderate to
heavy, non-uniform accumulation of mildew throughout the exterior walls has declined the
overall aesthetics.

1t is our recommendation to monitor the wall panels showing fatigue (pitting) of steel through
JSuture scheduled inspections to ensure that the depth of fatigue (pitting) of the steel does not
increase in depth and result in the potential for leakage.

Concrete Foundation

The exposed surfaces of the 2” wide concrete foundation ranges from 5-14” in height is not
coated and appeared mostly sound at this time.

Tight cracks were observed throughout less than 5% of these exposed surfaces at this time.

These cracks were sounded and appeared to be limited to the surface of the concrete and remain
free of voids or spall at this time.

The sealant applied throughout the circumference of the tank at the junction of where the
foundation and tank base meet remains having good adhesion value, preventing moisture from
penetrating and accumulating beneath the tank.

1t is our recommendation to monitor the cracks found throughout the exposed Joundation
surfaces through future scheduled inspections to ensure that spall of the concrete does not
occur and result in exposure of the reinforcement steel.

Manways

Two, 24” inside diameter manways penetrate the lowest row of wall panels on the north-
easternmost and south-westernmost sides of the tank, located approximately 17" above the tank
base and are securely installed and free of obvious leakage.

The protective coating applied to the north-easternmost manway was found having mostly good
adhesion value at this time.

Minimal coating loss and steel exposure was found on the steel bar and single nut and bolt that
secures the manway in place; however, no obvious fatigue of this steel hardware was evident at
this time.
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Adhesion loss of the protective coating was observed throughout less than 5% of the manway lid,
resulting in exposure of the underlying steel. Corrosion exists within these areas of steel
exposure, and fatigue (pitting) of the steel having depths ranging from barely detectable levels up
to 1/16” deep was evident within these areas of steel exposure at this time.

1t is our recommendation to monitor the surfaces of the manway lid showing steel Sfatigue
(pitting) through future scheduled inspections to ensure that the depth of fatigue (pitting) does
not increase and result in the potential for leakage.

The protective coating applied to the south-westernmost manway was found having mostly good
adhesion value at this time.

Minimal coating loss and steel exposure was found on the steel bar and single nut and bolt that
secures the manway in place; however, no obvious fatigue of this steel hardware was evident at
this time.

Ladder

A welded steel ladder extends from approximately 16’ above the ground on the north-easternmost
side of the tank up to the roof dome, supported to the wall of the tank with two sets of welded
standoffs. A fall prevention device is installed throughout the length of this ladder, providing safe
access and egress to and from the roof.

The protective coating applied to the ladder and fall prevention device remains having good
adhesion value at this time.

Overflow

An 8” inside diameter overflow pipe exits the base of a welded steel weir box that is welded to the
top wall panel and extends down, is supported to the tank wall with two welded standoffs and
terminates approximately 12” above a concrete splash pad.

This overflow pipe was free of obvious obstructions and a flap-valve installed at its end functions
properly, however the outlet end of this pipe does not have a screen at this time.

The protective coating applied to the overflow pipe and weir box was found having good
adhesion value at this time.

1t is our recommendation to install a non-corrodible metal screen having 24-mesh within the
outlet end of the pipe and behind the flap-valve in an effort to prevent access to the interior of
the pipe/tank.
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Roof

The steel roof panels, and associated welds were inspected and found appearing sound and remain
free of obvious fatigue or failures at this time.

Adhesion loss of the finish coat was observed throughout approximately 10% of these surfaces,
resulting in exposure of the primary coating. The primary coating within these areas of exposure
appeared to have good adhesion value at this time.

Adhesion loss of the protective coating was observed throughout the circumference of the vent
riser pipe, resulting in exposure of the underlying steel. No obvious fatigue of either the steel roof
panels or steel, vent riser pipe was evident within these areas of steel exposure, rather mild
corrosion exists at this time,

An accumulation of mildew and organic debris (pine needles) throughout the roof dome has
declined the overall aesthetics.

It is our recommendation to monitor the roof panels at the vent riser penetration showing steel
exposure through future scheduled inspections to ensure that Jatigue of the steel does not
occur.

Safety Railin

The angle iron safety railing located on the edge of the roof dome on the north-easternmost side
of the tank appeared sound and remains free of obvious fatigue or failure at this time. The
protective coating applied to these steel safety railings remains having good adhesion value at this
time.

Vent

The vent is located within the center of the roof dome having a 10” inside diameter and stands
247 tall.

A 19” outside diameter steel cap and associated 4-mesh screen remains securely installed over
this vent, however this vent does not have a cap that extends down to the base of the screen to
prevent the access of wind driven rain and snow, while the current screen does not have 24-mesh.

The protective coating applied to the vent assembly was found having mostly good adhesion
value, however isolated areas of coating loss was observed throughout less than 5% of these
surfaces, resulting in exposure of the underlying steel. No obvious fatigue of the steel was
evident within these areas of exposure, rather mild corrosion exists at this time.
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It is our recommendation to remove the current screen from the vent and to install a
replacement, non-corrodible metal screen having 24-mesh throughout the outside
circumference of the vent in an effort to prevent access to the interior of the tank.

Haich

Two, 24” inside diameter hatches provide good access to the tank interior through the roof.

The hatch located at the edge of the roof on the north-easternmost side of the tank was opened and
utilized to access the tank interior for this inspection and cleaning. This hatch remains in good
working condition and was found secured with a lock, preventing unwanted access to the interior
of the tank.

The protective coating applied to the exterior of this hatch lid and trunk was found having mostly
good adhesion value, however isolated areas of coating loss was observed throughout less than
5% of these surfaces, resulting in exposure of the underlying steel. No obvious fatigue of the
steel was evident within these areas of exposure, rather mild corrosion exists at this time.

The protective coating applied to the interior of this hatch lid and trunk was found having mostly
good adhesion value, however isolated areas of coating loss was observed throughout less than
5% of these surfaces, resulting in exposure of the underlying steel. No obvious fatigue of the
steel was evident within these areas of exposure, rather mild corrosion exists at this time.

A second hatch located within the center of the roof was found secured with a series of nuts and
bolts, preventing unwanted access and was not opened or used for this project.

The protective coating applied to the exterior of this hatch lid and trunk was found having mostly
good adhesion value, however isolated areas of coating loss was observed throughout less than
5% of these surfaces, resulting in exposure of the underlying steel. No obvious fatigue of the
steel was evident within these areas of exposure, rather mild corrosion exists at this time.

Although this hatch was not opened, the interior of this hatch was observed from within the tank
and the protective coating applied to the interior of this hatch lid and trunk appeared to have good
adhesion value at this time.

EXTERIOR RECOMMENDATION(S): It is our recommendation to pressure-wash the
exterior of the tank, including the components affixed to the exterior of the tank at 3,500
P.S.1. using a 40° tip and an environmentally approved cleaning agent to remove all
soluble/insoluble surface contamination, chalk and mildew from the exterior surfaces of this
tank, followed by a clean water rinse to remove all cleaning residue,
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It is also our recommendation to hand/power tool clean the surfaces of the tank showing
coating fatigue to bare metal to achieve a uniform anchor profile and to re-coat these areas
with a prime coat, intermediate coat and finish coat using protective coatings that are
formulated for exterior exposure. These protective coatings should be applied in accordance
with the product manufacturer’s surface preparation and application recommendations in
an effort to halt corrosion, prevent steel fatigue and to provide good protection for the steel.

We recommend that during the exterior rehabilitation of this tank, to remove the existing
vent assembly and to install a replacement non-corrodible metal AWWA compliant fail-safe
(frost -proof) vent having a non-corrodible 24-mesh screen over the vent penetration in the
roof to allow for proper ventilation and to prevent access to the interior of the tank.

It is our recommendation that after exterior pressure-washing is complete, to hand/power
tool clean the exposed surfaces of the foundation showing cracks to achieve a uniform
anchor profile and to apply two coats of a masonry waterproofing coating to all cracks in an
effort to seal the cracks and to prevent moisture penetration.

Prior to any re-habilitation it would be our recommendation to obtain a lead content sample of
the protective coating applied to the exterior surfuces of the tank to determine the best course of
rehabilitation.

INTERIOR INSPECTION:

The entire interior of this water storage tank was inspected, to include sediment accumulations,
floor, manways, piping, walls and coating, overhead, support columns, overflow and aesthetic
water quality.

Sediment Accumulations

A uniform layer of accumulated precipitate was found throughout the floor averaging 4” in depth.
After completing this inspection, all precipitate was vacuumed from the floor.

Floor

After removing all accumulated precipitate, the steel floor panels, and associated welds were
inspected and appeared sound and remain free of obvious fatigue or failures of the steel at this
time.

The protective coating on these steel panels and welds appeared to have been applied uniformly
and remains having good adhesion value, providing good protection for these steel panels and

welds.

Mild to moderate staining remains throughout the floor due to the accumulation of precipitate,
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Manways

Two, 247 inside diameter manways penetrate the lowest row of wall panels on the north-
easternmost and south-westernmost sides of the tank, located approximately 17" above the floor
and are securely installed and free of obvious leakage.

The protective coating applied to each manway lid, trunk and davit hinge appeared to have been
applied uniformly and was found having mostly good adhesion value at this time.

Adhesion loss of the coating was observed throughout approximately 10% of each manway
assembly, resulting in exposure of the underlying steel. No obvious fatigue (pitting) of either
manway lid or trunk or deterioration of either davit hinge was evident within these areas of steel
exposure, rather mild to moderate corrosion exists at this time.

1t is our recommendation to monitor the surface of each manway lid, trunk and davit hinge
showing steel exposure through future scheduled inspections to ensure that
Jatigue/deterioration of the steel does not occur.

Piping

The influent/effluent pipe penetrates the tank floor approximately 117 in from the wall on the
southernmost side of the tank having a 10” inside diameter and is flush with the floor of the tank.

A 10” inside diameter by 6” tall removable riser is installed above this pipe serving as a silt stop.
This pipe was free of obvious obstructions and was without flow at the time of this inspection.

The protective coating applied to the removable steel silt stop riser appeared to have good
adhesion value at this time.

The protective coating applied to the exposed surfaces of the pipe penetration in the floor was
found to be blistering throughout approximately 90% of all surfaces. Approximately 25% of
these coating blisters have ruptured, resulting in exposure of the underlying steel. No obvious
fatigue of the steel was evident within these areas of exposure, rather mild to moderate corrosion
exists at this time.

1t is our recommendation to monitor the exposed interior surfuces of the pipe penetration in the
Sloor through future scheduled inspections to ensure that Jatigue of the steel does not occur.

Walls And Coating

The interior walls were inspected beginning at the floor and by spiraling the circumference of the
tank up to the surface.
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These stee! wall panels and associated welds appeared sound and remain free of obvious fatigue
ot failures of the steel at this time.

The protective coating on these steel panels and welds appeared to have been applied uniformly
and remains having good adhesion value, providing good protection for the steel panels and
welds.

A heavy stain to a film of precipitate exists throughout the interior wall surfaces beginning
approximately 10” below overflow level and extends down to the floor.

Overhead
The entire overhead was inspected from the water surface.

These steel panels, welds, and channel iron supports, including the hardware that secures the
channel iron supports to the connecting plates welded to the top row of wall panels appeared
sound and remain free of obvious fatigue or failure at this time,

The protective coating on these steel panels and channel iron supports appeared to have been
applied uniformly and appears to have good adhesion value, however mild corrosion bleed-
through (blotch rusting) was observed throughout less than 5% of the panel edges and the edges
of the channel iron supports.

No obvious exposure of the underlying steel was evident within these areas of corrosion bleed-
through (blotch rusting), rather corrosion staining that extends down to the top row of wall panels
exists at this time.

It is our recommendation to monitor the panel edge and angle iron support surfaces showing
corrosion bleed-through through future scheduled inspections to ensure that adhesion loss of
the protective coating does not occur and result in exposure of the underlying steel.

Support columns

Six, 8” diameter steel support columns extend up from 48" by 36" by 8” tall channel iron footers
welded to the floor to 4” wide by 10” tall 1-beam overhead supports.

A seventh, 8” diameter steel column located in the center of the tank, also extends up from a 48”
by 367 by 8” tall channel iron footer to a 36” outside diameter by 1™ thick steel plate that is bolted
to the 2” wide by 6" tall channel iron overhead supports.

Each support column, including all securing hardware appeared sound and remain free of obvious
fatigue or failure at this time.
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The protective coating on each column and footer appeared to have been applied uniformly and
remains having good adhesion value at this time.

A heavy stain to a film of precipitate exists throughout the surfaces of each support column
beginning approximately 10” below overflow level and extends down to the floor.

Overflow

The overflow consists of an 18” long by 3” wide cutout within the top wall panel on the north-
easternmost side of the tank, located approximately 127 below the junction of where the roof and
walls meet.

This overflow cutout was free of obvious obstructions at the time this inspection was completed.

Aesthetic Water Quality

The aesthetic water quality within this tank was found to be fair. Suspended particulate and color
throughout all elevations of the water column reduced or visibility to approximately 60” and
prevented high-quality photographic documentation.

INTERIOR RECOMMENDATION(S): It is our recommendation that the next time this
tank is removed from service and de-watered, to pressure-wash the interior floor, wall and
support column surfaces at 3,500 P.S.1. using a 40° tip and an N.S.F. 60 approved cleaning
agent to remove the staining/film of precipitate from these surfaces, followed by a clean
water rinse in an effort to improve the aesthetic water quality.

It is also our recommendation to hand/power tool clean the surfaces of each manway
assembly showing steel exposure to bare metal, ensuring any and all lifted edges of the
coating are feathered back tight and to spot-coat the surfaces of each manway showing steel
exposure with a prime coat, intermediate coat and finish coat, using protective coatings that
are formulated for immersion (wet contact), having an A.N.S.I./N.S.F. 61 approval for use in
structures containing potable water. These protective coatings should be applied in
accordance with the product manufacturer’s surface preparation and application
recommendations in an effort to halt corrosion, prevent steel fatigue/deterioration and to
provide good protection for the interior surfaces of each manway lid, trunk and davit hinge.

Prior to any re-habilitation it would be our recommendation to obtain a lead content sample of
the protective coating applied to the interior surfaces of the tank to determine the best course of
rehabilitation.
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ADDITIONAL REMARKS/RECOMMENDATION(S):

It is our recommendation to install an N.S.F. approved active mixer within this structure to
prevent ice cap formation and to improve overall water quality.

CONCLUSION:

It is the opinion of Underwater Solutions Inc. that welded steel potable water storage tank
appeared mostly sound and remains free of obvious leakage at this time,

As always, we recommend that re-inspection and cleaning of all water storage facilities be
performed in accordance with state and federal mandates, A.W.W.A. standards, and completed by
an experienced and authorized inspection corporation.

RSV

UNDERWATER SOLUTIONS INC.

Christopher A. Cole, Project Manager

This report, the conclusions, recommendations and comments prepared by Underwater Solutions
Inc. are based upon spot examination from readily accessible parts of the tank. Should latent
defects or conditions which vary significantly from those described in the report be discovered at
a later date, these should be brought to the attention of a qualified individual at that time. These
comments and recommendations should be viewed as information to be used by the Owner in
determining the proper course of action and not to replace a complete set of specifications. All
repairs should be done in accordance with A.W.W.A. and/or other applicable standards.
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WRIGHT-PIERCE = Memorandum

Engineering a Betler Environment

Date: 11/2/2022

Project No.: 21214A

To: City of Ware MA Water Department
From: Scott Hinckley, PE
Subject: Water Telemetry and Control System Upgrade Preliminary Design Technical Memo

1.0 INTRODUCTION

The City of Ware Water Department operates a water distribution system consisting of 5 wells, two water
treatment facilities, two water storage tanks and a small water booster station. The existing telemetry system that
transmits data between the sites is failing and difficult to repair due to its age. In addition, the controls systems at
the sites are over 20 years old using obsolete equipment. This preliminary design technical memo will evaluate the
existing telemetry and control systems and propose improvements that will form the basis of the final design phase

of the project.

Project Goals:
e The primary goal of the project is to replace the existing telemetry system
e A secondary goal is to update the control system at each iocation as required for the new telemetry
systems and to improve the operations of the water system.
This technical memao contains the following Sections:

Existing Conditions — Describes the existing control systems at each of the water sties

Basis of Design — A description of the proposed improvements to the telemetry and control systems at each water
site which will be used to develop contract specification and drawings for competitively bid.

Cost Estimate — Estimated Construction Cost for the proposed project
Attachments — relevant information including:

¢ Radio Path Study
¢+ (Cost Breakdown
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2.0 EXISTING CONDITIONS
21 Barnes Street Water Treatment Plant

The Barnes Street Water Treatment Plant {WTP} is housed in a historic brick building. A Motor Control Center
{MCC), Generator and existing Main Control Panel is in the Office/Common area of the building. The other part of
the building includes a large process area with chemical additional and finish water monitoring. A second building

across the street from the WTP houses a raw water Cistern.
2.1.1 Barnes Steet Water Treatment Plant and Wells 1-4.

The Barnes Street Water Treatment Plant consists of four source water wells, a raw water cistern with booster
pumps and a water treatment plant. Wells No. 1 through No. 3 operate together while well No. 4 operates
independently in a lead/lag arrangeme.nt to maintain the level of raw water in the cistern. The Lead and Lag Pumps
are selected by the operator using a "Well Pump SEQ” sefector switch located on a control section of the Motor
Control Center {MCC). The lead and lag pumps are activated by a series of three float switches mounted in the

Cistern and relay logic located in the MCC. The float switches correspond to:

High Water Level Alarm
Lag Well Pump(s) Start
Lead Well Pumpls} Start
Well Pumps Stop

Low Water Level Alarm

Each Well Pumps No. 1 through 3 is connected to Full Voltage Non Reversing {(FVNR) type motor starters located in
an MCC section at the WTP. Hand controls on the front of these MCC sections include a Hand-Off-Auto, RUN and
STOP indicator lights, Motor Overload reset, power disconnect and an Elapse Time Meter {ETM). Based on the
electrical drawings for the MCC, each well pump control includes contacts to RUN status and remote start when
placed in Auto. Well 4 is connected to a motor starter located at the well and activated using a hard wire circuit

from relay logic in the existing MCC.

The Town has replaced the pumps in wells No. 1 and No. 4 with high lift pumps with enough hydraulic head
capacity to pump directly to the distribution system. Eventually the Town would like to replace all the well pumps

will high lift pumgps and abandon the Cistern and Booster Pumps.
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The MCC includes a section with a compressor and air tubing to each well that allows the operators to examine the
level of water in each well. The operator can push a button for each well that activates the compressor and opens

a solenoid valve on the air line to the well. The depth of water in the well is read on an analog gauge.
2.1.2 Raw Water Cistern and Booster Pumps

The water level in the Cistern is measured by a 10-15 year old submersible pressure transducer. The measured
level is displayed and historical recorded on a Foxboro chart recorder wall mounted in the Cistern Building. The

level measurement is not used for control of the wells or booster pumps.

Two raw water booster pumps (Booster Pumps No. 1 and 2) operating as lead/lag arrangement to pump water
from the Cistern and through the WTP where it is chemically treatment and monitored before discharged to the
distribution system. The cistern is a round concrete tank approximately XX in depth with an operating volume of
25,000 gallons.

Booster Pumps are FYNR motor starters located in an MCC section at the WTP. Controls located on the front of the

MCC section include:

e Hand-Off-Auto selector switch

e RUN {green) and STOP (red) indicator lights,

e Overload (OL) reset pushbutton

s  Power Breaker *

s Elapse Time Meter (ETM).
The discharge flow rate from the booster pumps was originally measured by a venturi flow meter with a differential
pressure type flow transmitter using an AGM pulse duration transmitter to transmit the flow rate to the WTP. The
flow meter and the AGM are not functional and are no longer used. The flow rate is currently measured by a

newer Electromagnetic flow meter on the finished water line in the process area of the WTP.
2.1.3 Chemical Feed Systems

The Barnes station inject Sodium hypochlorite (NaQCL) for disinfection and Potassium Hydroxide (KOH) to adjust
the pH of the finished water. The two chemicals are stored in tanks with Flowline ultrasonic level sensor mounted
to the tops of the tanks to measure the liquid level. The NaOCL has two tanks while the KOH is stored a single bulk

storage tank and then manualiy transferred to a Day Tank using a transfer pump. The levelin each of the three
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storage tanks is transmitted to a local stainless steel level indicator panel, however, the KOH indicator is currently

missing. The level in each tank is transmitted to the Main Control Panel.

Two metering pumps draw KOH from the Day Tank and inject the chemical into the finish water. Each pump
consists of a LMI Milton Roy Series G diaphragm pump with DC motor connected to a SCR variable speed drive
{(Model VS DCZ manufactured by Reliance Electric). The SCR drive includes integral toggle switches for Auto-
Manual speed selection, and manual speed pot and Hand-Off-Auto control switch. A separate TACH indicator

provided speed feedback from the drive.

The NaQCL is pumped from Hypochlorite Tank No 1 by two LMI 8911 series solenoid pumps. Each of the pumps is
connected to 2 local pump monitor (Madel ALM-9 by Northeast Pump and Instrument Company) which provides
automatic fail over if the active pump bas a fault and generates an alarm contact. The alarm is not currently

connected to the controf system.

The chemical pumps are enabled through a relay contact and are paced using a common flow signal from an
electromagnet flow meter on the finish water line. The current contro! of the metering pumps does not appear to
meet the Massachusetts Chapter 6 Guidelines for critical chemical control since the chemical pumps are not
directly interlocked, either through hardwire or software, to shut down on low finish water flow and high
ph/residual in the finish water. The pumps also to not include a local control station to prevent operation in Hand

maode for extended periods of time along with an alarm condition that the chemical pump is operating in Hand.
2.1.4 Finish Water Monitoring

The finish water is monitored for chemical and physical properties by existing instruments prior to being discharged

to the water distribution system.

e pH and temperature: HACH SC200 with a digital pH Probe and integral temperature sensor
¢ Chlorine Residual: HACH CL17 reagent based free chlorine analyzer
e Flow Rate: Siemens Electromagnetic Flow Meter

These instruments are functional and appear to be in good working order. The date of their last certified

calibration is unknown.

2.1.5 Building Monitoring
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The Barnes Street WTP has basic analog power monitoring at the MCC and a backup generator with Automatic
Transfer Switch to supply backup power. The security at the site is monitored by a separate security system. There

is no building HVAC or temperature monitoring.

2.1.6 Control System

The WTP is monitored and controlled based on hardwire relay logic in the MCC and programming in the Main
Control Panel focated on the wall adjacent to the MCC. A section of the MCC has hand controls for operation of the

WTP:

Church St and Anderson Tank Selection Switch: Determine which tank will activate the booster pumps
Booster Pump Lead/Lag selector switch {1-2 or 2-1); To select pump 1 or 2 as the lead and lag booster

pump.

= Booster pump Lead Required indicator light {green): indicates when the lead booster pump is called for to
run

e Booster pump Lag Required indicator light {(green): indicates when the lag booster pump is called for to
run

¢  Well Pump Lead/Lag selector switch {3 wells or GPW well/Well 4): To select weli pump 1, 2 and 3 or well 4
as the lead and lag well pumgp(s).

well pump Lead Required indicator light {green): indicates when the lead booster pump is called for to run
Well pump Lag Required indicator light {green): indicates when the lag booster pump is called for to run
Chemical Pump Lead/Lag selector (not used)

Gravel Packed Well (Well No 4') Hand-Off-Auto: selector switch allowing remote Hand-Off-Auto control of
Well No. 4.

The Main Control Panel was designed, installed, and programmed by EIm Electric Company in 1997 and consist of a
NEMA 12 painted steel double door enclosure housing a Programmable Logic Controller (PLC). The existing PLC is
an Allen Bradley SLC 5/04 with 1756 10 [PLC Layout shown below) mounted In a 10 slot backplane and is currently
monitors only a few key pieces of information from the WTP along with the Distribution Tank Levels. Most of the

existing 10 in the control panel is spare.

Two selector switches on the front of the Main Control Panel are marked “Chart Recorder-PLC". The operator can
select to run either booster pumps based on relay contacts in an existing chart recorder or PLC contrals for either
Booster Pump 1 or 2. The chart recorder is located on the end of the MCC and is used to historically display the
levels in the Anderson and Church Street Tanks. When “PLC" is selected, the Booster Pumps are automatically
started based on Start and Stop water levels in the selected Distribution Tank, which is the normal mode of

operation.
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An Allen Bradly Panelview (Model 2711-T9C8) operator interface terminal (OIT) is mounted to the front of the Main
Control Panel and used to show the status of the water system, The OIT has color, touch screen interface with DH+

communications to the PLC.

TABLE 2.1.6 Barnes WTP Existing Main Control Panel |0 Layout
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2.2 Well No. 5

Well No. 5 {also referred to as the Gilbertville Pump Station or Dismal Swap Pump Station) is located in a field and
pumps water approximately SO0 feet to a precast concrete water treatment building. At the building, the water is
treated with sodium hypochlorite for disinfection and sodium hydroxide for pH adjustment before being discharged

to the distribution system.
221 WellPump5

Well pump 5is connected to a Variablé Frequency Drive (Yaskawa Model P1000). The VFD can vary the motor
speed and subsequent discharge rate of the pump, which is set at a fixed speed and fixed flow rate by the
operators. A backup reduced voltage Soft Start (5S) manufactured by Square D is available in case the VFD should
fail. Both drives are in a wall hung drive panels iocated inside the water treatment building. The drive system has

the following front mounted hand controls:

e VFD RUN light {green)
VFD STOP light (red)
s VFD Ready light {blue)
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® 55 Ready Light (blue)
e VFD-OFF-SS selector Switch
¢ HAND-OFF-AUTO selector switch
» VFD Human Machine Interface {(HM)
e SSHMI
e Disconnect switch
The water level in the well is monitored by an existing submersible pressure transducer which is connected to the

control system at the station.
2.2.2 Chemical Feed Systems

The Well 5 station injects Potassium Hydroxide (KOH) to adjust the pH of the finished water. The chemical is stored
in a KOH Bulk Tank stored and manually transferred to the a day tanks. The levelin the tanks is measured using
Flowline Echopod ultrasonic level sensor mounted to the tops of the tanks. The levels are transmitted to a local

indicator panel which displays the level in gallons and retransmitted to the Main Control Panel.

The chemical system has two solenoid chemical metering pumps (LMI C911 series) to pump chemical from the day
tanks to the water line. Only one of the pumps is required to operate while the other pump is a standby pump.
The standby pumps are manually switched off by the operators as the control system send a common start
command to both chemical metering pumps. The chemical pumps are paced proportional to flow from separate
speed reference signal from the control system. The operator adjusts the dosage rate of each pump using by

adjusting the pumps internal configuration and stroke length,

Each chemical pump is connected to a local control station with an Auto-Off-Manual selector switch, Start Timer
pushbutton and a Manual indicator light (green) and includes a twist lock type receptacle to supply power to the
pump. The local control stations are manufactured by NPl and meet the Mass Chapter 6 Critical Chemicat Feed
requirements. However, one of the Mass Chapter 6 requirements is that each local control station should send an
alarm to the control system when the pump is manually operated. The current PLC does not appear to monitor this

condition.
2.1.4  Finish Water Monitoring

The finish water is monitored for chemical and physical properties by existing instruments prior to being discharged

to the water distribution system.
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e pHand temperature: HACH SC200 with z digital pH Probe and integral temperature sensor
e Chlorine Residual: HACH CL17 reagent based free chlorine analyzer
¢ Flow Rate: Badger Turbine Flow Meter with ER-9 indicator/transmitter.
These instruments are functional and appear to be in good working order. The date of their last certified

calibration is unknown,

2.1.5 Building Monitoring

The Well 5 Water Treatment building includes fire and security monitoring. These alarms are currently transmitted
to the Barnes Street WTP where they are hardwire connected to the existing security and fire systems for alarm

notification. Additional existing building monitoring connected to the control system includes:

Low building temperature
Power Loss

Emergency Eyewash Flow
Chemical Sump High Level

2.1.6  Control System

The Well 5 Control Panel is the same as the Main Control Panel at the Barnes Street WTP as described above. The

only differences are as follows:

o The OIT appears to be a more recent version but still retains the DH+ communications with the PLC.
e The control panel include two front panel mounted chart recorders {Westronics CCR 600) used to monitor
PH, flow rate and water level in the well.

The PLC also monitors more tocal status and alarm information than the PLC at eh Barnes WTP as shown in the

Existing 10 Layout Below.

The control panel include a Datalinc Inc DL4A00O serial modem connected to a second serial modem located in the
Main Control Panel at the Barnes WTP. The modems provide a communication link between the two PLC to

exchange data. These modems are obsolete and no longer manufactured or supported.
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Table 2.1.6 Well No 5 Existing Control Panel PLC 10 Layout

Well ¥o.5 Control Panal PLC Lavout
Ware Ma Water Telemeity and Control System Upirase

uor
OPaint 1] 1 } 3 4 I 5 [ 7 B I k]
5704 CPU Ni4 ik Akl ipeiy I "pany ArLE [120v DI} OWLE(reley out} pare I pare
o Well Flow CL Erldual [N 2OH Pump L Speed Wall Pump Run Statys [Well Pump Start/Siop
1 Well Lyve) Pr [NaOCL Pump ) Spead Wall Pump Mot In Autg Chemnial Pumnps Run
b NaOH Tarik Leval Sntarge Presiure  [MaOH Pump 2 Speed Chemicel Sump HIgh Level
1 |NlDCLT.|k Level Jipase JNa0CL Pump Zszld Erra rp. Eyewash Flow
4 Power Fall
s
[} Low Budding Temp
b HaQH Tank High Leve)
a NaOCE Tank High Leve)
9 Bulldhng Intruslon
o Firg Algrm
i Generator Alarm
n
n
H
1

2.3 Church Street Tank and Booster Station

The Church Street Tank is 30 foot tall, steel water tank with a 1.5 million gallon storage capacity. The level in the
tank is measured by a Siemens gage pl:essure transducer with indicator (ft of H20) wall mounted in a valve pit
adjacent to the tank. The pressure transducer is in working order and has a calibration sticker dated 7-2-2021.
The water level is transmitted to the Barnes Street WTP using an AGM transmitter located in a NEMA 4 wall

mounted steel enclosure and connected to a leased telephone line.

A small booster station is located on the tank site which maintains water pressure for a few customers located near
the tank. The station is a small subgrade block structure with wood roof housing a horizontally coupled centrifugal
booster pump and two large hydropneumatics tanks. The pump is constant speed and activated by a hydraulic
pressure switch on the discharge line from the station. A smallindicator station located at the door of the station

includes indicator light for Pump On (green), Pump Off (red) and Power [blue).

2.4 Anderson Tank

The Anderson Tank is 60 foot tall, steel water tank with a 1.0 million gallon storage capacity. The level in the tank
is measured by a Siemens gage pressure transducer with indicator (ft of H20) wall mounted in a valve pit adjacent
to the tank. The pressure transducer i.s in working order. The water level is transmitted to the Barnes Street WTP
using an AGM transmitter located in a NEMA 4 wall mounted steel enclosure and connected to a leased telephone

line.
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3.0 BASIS OF DESIGN
3.1 Barnes Street Water Treatment Plant {WTP
3.1.1 Instruments:

New Cistern Submersible Level Sensor and Level Indicator. The existing cistern level sensor is functional but has
been in use for over 10 years. The level sensor will be replaced with a new submersible level transducer tocated in
the same location as the existing sensdr and utilizing the existing stilling well. The existing chart recorder will be
replaced with a new level indicator which will dispiay the level in the cistern and retransmit the level to the Main

Control Panel in the WTP.

New Well No. 1 through No. 2 Water Level Pressure Transducer: The operator can currently select and measure
the water level in each well No. 1 through 3. A compressor in the MCC provided compressed air to air piping
extending down each well. A pressure gauge on the air line provides the operator with a visual indication of the
water level in feet. Pushing a button for each well 1 through 3 on the front of the panel activates the compressor
and a solencid on the air line to the associated well. This system can continue to be used to measure the levelin
the wells. The solenoid and push buttons can be connected to the control system which measure the water level
on a timed sequence or on demand when the button is pushed. A new pressure transducer on the main line will

measure the level and transmit the level measurement to the control system.

New Chemical Tank Level Probes and level indicators: The existing level probes on the chemical tanks are an older
design and at the end of their recommended life {15 years). These will be replaced with new Flowline Echopods
model DL24 {range 0.0 0 9.8 feet} and ‘the same as utilized at Well 5. The level indicators in the existing panel will
be replaced with new large display process indicators and configured to display the tank level in gallons. A relayin
the KOH day tank level indicator will be interlocked to prevent the transfer pump from operating when the tank is

over filled.
3.1.2 Main Control Panel Modifications:

The existing Main Control Panel appears to be in good working condition with enough space inside the panel to
expand its capabilities. The existing PLC in the Main Control Panel Is an Allen Bradley SLC 5/04 central processing
unit (CPU) with a 120 VAC power supply and several Input/Output {I0) modules that interface and with the process

systems using control and signal wiring. The SLC5/04 CPU has been discontinued and uses an discontinued DH+
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communication protocol to communicate with the Operator Interface Terminal (OIT) on the front of the contro!
panel. It does not include industrial Ethernet communication, which is used in most modern industrial control and
telemetry systems. The PLC Power Supply and 10 modules are still available but are also an older design. There are

three options available to replace the existing PLC.

Option 1: Replace the existing 5/04 CPU with a 5/05 CPU. The 5/05 CPU is a newer version of the existing CPU with
an Ethernet communication port instead of DH+ and can use the existing PLC program. However, this CPU is also

currently listed as Active Mature by Allen Bradley, and very expensive with a MSRP of $13,000 for the CPU.

Option 2: The existing 10 can be reused by replacing the CPU module with an Ethernet communication module
{AENTR module} which would turn the existing PLC into an Ethernet Remote 10 rack. A more modern Allen Bradley
CPU can then be installed in the control panel and monitor and control the 10 rack though Ethernet
Communications. This is the least cost option to upgrade the PLC but reuses I/0 module that will likely be

discontinued and need to be replaced in the about 5 years.

Option 3: We are proposing to replace the entire PLC in the control panel with a modern Allen Bradley
CompactLogix CPU and |10 rack. This will require removal and rewiring the |0 along with converting the existing PLC
program. However, this option has the greatest iongevity {10-20 years) with easier and cheaper part replacement

and increased expandability.
We are proposing to use option 3 as the best long term solution to replace the existing PLC.

The existing PLC 10 will need to be expanded to accommodate addition control requirements (refer to Attachment
C — Barnes Street WTP Proposed PLC 10 Listing). The number of 10 including a minimum of 10% spare are listed in

the table below:

Table 3.1.2 — Proposed Quantity of IO point in the Modified Barnes WTP Control Panel

Signal Type Minimum Number | Proposed IO Modules
of 10 Required

Digital inputs (D) 35+4 spare =39 | Two (2) 16 point 24VDC Input Modules

One {1} 16 point 120VAC Input Module (48 total DI)

Digital Qutputs (DO) 16 +2 spare = 18 Two (2) 16 Point 120VAC Relay Outputs Module {32 tot DO)
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Memao: Water Telemetry and Control System Upgrade Preliminary Design Technical Memo

Analog Inputs (Al) 12 + 2 spare=14 | Two (2} 8 channel 4-20 mA Analog Input Modules

Analog Output (AO) 4 +2spare=6 One (1) 8 channel 4-20 mA Analog Output Module (isolated)

Since the additional 10 and signal wiring would require a significant modification to the existing control panel, we
are proposing to repiace the entire backplane of the control panel and reuse only the existing double door
enclosure. This will save cost as the backplane can be factory built instead of requiring a field modification which

would also shut down the Main Control Panel for an extended period of time.

The existing operator interface terminal is 10-15 years old {based on the model number) and communicated using
CH+, which is no longer supported. The OIT will be replaced with a new 12-inch touchscreen, color display with
Ethernet communications. We would recommend sole sourcing an Allen Bradley OIT as the existing OIT
programming can continue to be used in the new display. This programming includes monitoring of the two

distribution tank levels and Well 5 which will provide a backup to the SCADA system.

3.2 Well No. 5

3.2.1 Instruments

Finish Water Flow Meter: We would recommend replacing the existing Badger turbine flow meter with a new
electromagnetic flow meter with wall mounted indicating transmitter like the one at the Barnes Street WTP. The
Badger flow meter is still functional but is approximately 15 years old and near the end of its useful life. A new
electromagnet (MAG) type flow meter has no moving parts to wear out, is more accurate and would last for

another 15 to 20 years.
3.2.2 Control System Improvements
The following proposed improvements will be made to the Well 5 Control System:

s The existing Allen Bradley 5/04 PLC will be replaced with a new Alien Bradley Compact Logix L320ER PLC
with |0 modules. The existing control panel enclosure, power supplies and contro! panel internals will be
reused.

¢ Replace the existing Allen Bradley Panelview with a new 12 inch Allen Bradley Panelview and update the
existing OIT programming.

¢ The existing PLC program will be migrated to the new Compactlogix platform using the Allen Bradley
migration tool. This will typically result in 60%-80% conversion.
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o Modify the existing PLC programming to start and stop the chemical pumps independently and allow the
operator to set the dosage rate from the OIT and SCADA instead of within the chemical pump
configuration.

¢ Provide separate Start/Stop commands to each of the chemical metering pumps.

e Mass Chap 6 Required Improvements:

o Connect a status contact from each chemical pump local control station to the PLC to alarm when a
chemical pump is operating in manual.

o Provide software interlocks in the PLC programming to disable the chemical feed pumps on an
analyzer alarm and low flow and enable the chemical feed pumps only when the well 5 pump is
confirmed to be operating

It should be noted that the existing PLC programming aflocates (O for a future hypochlorite feed system including
tank level monitor, feed pump control and chlorine residual monitoring. This programming and 10 will be

maintained in the proposed improvements.

3.3 Church Street Tank and Booster Station

3.3.1  Instruments:

Tank Level Transducer: The existing tank level transducer will be reused for measuring the water level in the

distribution tank.

Booster Station Pressure: A new pressure transducer will be installed on the discharge lines from the booster

station to monitor the system pressure in this zone. The

Booster Station Building Temperature: A new temperature sensor will be installed in the booster station to

monitor the building temperature and activate high and low temperature alarm conditions
3.3.2 Control System Improvements;

A new Church Street Tank Control Panel will be mounted above grade on a new backer board near the tank and
valve pit. The control panel will consist of a NEMA 4X stainless steel enclosure with thermostatically controlled
heater containing an Allen Bradley Micro820 micro PLC (model 2080-LC20-20QWB) with Ethernet communications.
This PLC has twelve (12) 24VDC inputs and seven {7) relay outputs, four 4-20 mA analog inputs and one {1} 4-20 mA

analog output.

The 10 at this site will include:

Type  Description
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Al Tank Level

Al Booster Pump Discharge Pressure

Al Booster Station Building Temperature
n] Booster Pump Run/Stop status

DI Booster Station Loss of Utility Power
DI Control Panel Loss of Power

DI Control Panel Intrusion

The control panel will be 120 VAC powered with a surge arrestor and a Uninterruptible Power Supply to maintain
up to 4 hours of operation during a power outage. An outlet and manual bypass contactor will be included to allow

the operators to connect a portable 120VAC generator for extended power qutages.

A new radio modem located inside the control panel will connect the micro PLC with the control system at the
Barnes Street WTP. A new omni directional antenna will be located at the top of the tank with a low loss antenna

cable connecting the antenna to a bulkhead surge arrestor at the control panel.

3.3 Anderson Tank

3.3.1 Instruments:

Tank Level Transducer: The existing tank level transducer will be reused for measuring the water level in the

distribution tank.
3.3.2 Control System Improvements:

A new Anderson Tank Control Pane!l will be mounted above grade on a new backer board near the tank and valve
pit. The control panel will consist of a NEMA 4X stainless steel enclosure with thermostatically controlled heater
containing an Allen Bradley Micro820 micro PLC (model 2080-LC20-20QWB) with Ethernet communications. This
PLC has twelve (12) 24VDCinputs and seven (7} relay outputs, four 4-20 mA analog inputs and one (1) 4-20 mA

analog output.

The 10O at this site will include:

Type  Description

Al Tank Level

[b]] Control Panel Loss of Power
DI Control Panel Intrusion
WRIGHT-PIERCE == 14 of 21
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The control panei will be 120 VAC powered with a surge arrestor and a Uninterruptible Power Supply to maintain
up to 4 hours of operation during a power outage. An outlet and manual bypass contactor will be included to allow

the operators to connect a portable 120VAC generator for extended power outages.

A new radio modem located inside the control panel will connect the micro PLC with the control system at the
Barnes Street WTP through the repeater at the Church Street Tank. A new directional antenna will be located at

the top of the tank with a low loss antenna cable connecting the antenna to a surge arrestor at the control panel.

3.4 New Telemetry System

The primary goal of the project is to replace the existing leased line communications system due to it high cost,
unreliable nature, aging communication equipment and limited capabilities. The mast common types of telemetry
systems are licensed radio, unlicensed radio or cellular. All of these utilize industrial Ethernet protocol to establish
communication between controllers at each site. This allows all data connected to a controller to be shared

between all sites.
3.4.1 Computer Radio Path Analysis

A computer model was developed that calculates the Receive Signal Strength Index (RSSI} of each radio path

including a prediction of availability {%). The model is used to determine reliability of radio paths and to assist in
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the design of the radio system at each site by changing the antenna gain, height and transmit power to obtain a

reliable radio signal.

Table 3.4.1 below shows the proposedrradio paths and calculated radio signal strengths {receive levels in -dB) and
reliability (predicated Availability %) for the communication with each site based on the computer path analysis

models.

A receive signal strength between -50 dBm and -85 dBm with a reliability of 99.9% or greater is considered a
reliable radio path. Currently, all sites are predicted to have reliable paths using a licensed VHF radio frequency at
220 Mhz. Direct links between each site and the Barnes WTP were evaluated and found to provide unacceptable

paths. The Radio Path Analysis report is included as Attachment B.

Table 3.4.1 Computed Radio Path Analysis Results

Site 1 Site 2 Distance Receive Predicted Reliable
Signal Level | Availability | Path
{Miles) (-dBm)
(%) {Yes/No)
Anderson Tank Church Street Tank 2.4 -79 99.96 Yes
Barnes WTP Church Street Tank 1.0 -71 99,99 Yes
Wwell 5 Church Street 1.0 -85 99,81 Yes

Radio Telemetry. Radio telemetry systems are comprised of wireless radio systems using dedicated radio
frequencies or licensed frequency bands requiring an application to the Federal Communication Commission (FCC).
Unlicensed frequencies for long distance applications are typically 900 Mhz spread spectrum or 2.4 Ghz, Licensed
bands for data transmission are located in the VHF (215 to 222 Mhz) and UHF (450 to 470 MHz) ranges. A Radio
path study using a computer model shows that a radio telemetry system using Ethernet Radio modems on an FCC
licensed frequency {refer to attached Radio Path analysis) is feasible with up to 99.9% reliability. The Unlicensed
frequency system would not produce reliable paths. This type of radio uses Ethernet communication to access
data and therefore requires that the controller at each site also have Ethernet communication. These radios will
require an application for a FFC licensed VHF220 frequency (217 to 222 Mhz). The Church Street Tank will need to

act as a repeater for the other sites.
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Advantages:
. Higher power and longer distances {up to 10W and 30 miles)
. No monthly fees
. More secure than cellular
. More stable
. Less turnover of equipment due to technology
Disadvantages:
. Lower bandwidth (<256 kbps or 0.256 Mbps)
* Higher maintenance {Owner maintains radio infrastructure and repeaters)
. Higher initial cost {approx. $2500 per site compared to $1200 per site for cellular)
. Requires obtaining and maintaining an FCC licensed frequency

Cellular Telemetry System. A cellular system uses cellular routers to communicate through a service provider such
as Verizon and AT&T. The reliability of the system depends on the reliability of the cellular infrastructure. Our
experience is that this type of communication can provide reliable communication. Verizon and AT&T provide
connection using several different cellular plans. We would recommend a restricted private connection with static
IP addresses for each site. The restricted network prevents anyone gaining access to the network unless you have
one of the designated iP addresses. This type of connection does have a recurring monthly fee based on the
amount of data sent, so it is important to properly set up communication and limit data usage. We have found a
properly setup cellular system should cost about $15 per site per month for the plan. There is typically an initial
setup fee of $500 for the account and IP addresses. Based on a preliminary investigation at each site, there is

adequate cellular connectivity at each of the existing sites.

Advantages
. Easy to deploy and add additional sites (no FCC license or dedicated repeater required)
. Higher Bandwidth {up to 100 Mbps)
. Less Maintenance (infrastructure O&M by others)
. Low initial costs
Disadvantages
. Less power (<500 mWatts)
. Monthly Fees based on data used
. More frequent technology turnover {(may require replacing routers more often as carrier technologies
change)
. Potential security issues with internet access

Requires a minimem cell reception at the site.
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3.5 New SCADA System

A new SCADA system will be installed ona desktop type computer located in a common control area at the WTP.
The SCADA system will communicate with the PLC in the Main Control Panel to collect data from the WTP along
with data from each of the remote sites using a new telemetry system. The operators will be able to monitor and
control each of the remote sites. The new SCADA system will consist of a personal computer system running

SCADA software meeting the following minimum criteria:

Mid Tower Desktop Computer System

e |7 or 19 Intel processors running at 3.6 Ghz

e 16 GB DRAM

e 500 GB Solid State Drive

2 TB Hard Drive

Dual Network Cards with two 1GB RJ45 Ethernet ports

Multi Monitor Workstation Graphics Card with onboard VRAM
Dual 24-inch widescreen 4K color display monitors

Broadband internet router with hardware firewall

MS Windows Operating System

SCADA Software: There are several vendors that have Supervisory Control and Data Acquisition (SCADA) software
used in the water/wastewater industry. The most popular are GE IFIX V6.1, Trihedral VISCADA and Allen Bradley
RSView. We have estimate that a 5000 tag license development version with up to five (5) thin clients would be
sufficient for this project with additional room for further expansion. The estimate cost for this package is $20,500
for VTSCADA or RSView.

Historian: The SCADA software includes a database to collect, maintain and display historical data over time. The
data is collected on adjustable intervals and stored on the hard drive on the SCADA PC. We would recommend

backing up the archived data to a cloud drive.

Large Display Monitor: A minimum of a 50-inch LED wall mounted TV will be located in the control area and used
to display the overview of the water treatment system including the status of the WTP, wells, the two water tanks

and booster station.

Alarm Management: The SCADA software will include an alarm autodialer to send alarm condition to designated
operations phone numbers by either text message, vocal annunciation, or email. The operator will be capable of
acknowledging the alarm condition. The software autodialer is either integrated into the SCADA package or is

provided by a third part such a TOPVIEW or WIN911.
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Remote Monitoring. The SCADA software will include up to five (5) concurrent thin client licenses which will allow
the operators to access real time contral and monitoring information from the SCADA system on their cell phones,
tablets or computer systems from a remote location. The SCADA computer system will be remotely accessed

through a secured firewall on a broadband Internet connection.
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4.0 COST ESTIMATE

Refer to Attachment B for the Cost Breakdown for the proposed project. A cellular telemetry system would result

in 2 deduct of approximately $20,000 from the Estimated Project Total Cost.
Subject Church Street Tank Control Upgrade Cost Estimate
Project Telemetry and Control System Upgrade Cost Estimate
Client Ware MA Water Departmennt
By Scott Hinckley
Date 11/2/2022
DESCRIPTION COST
Barnes WTP
well 5
Church Street Tank
Anderson Tank
Radio Telemetry System
SCADA System
Mobiliation/Demob
Subtotal
Contigency {(15%)
Estimated Construction Cost
Engineering Cost
Preliminary/Final Design/Bidding (under Contract)
Construction Adminstration Services (estimated)

Estimated Project Total Cost

Project Budget

WRIGHT-PiERCE ==
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$119,739
$53,719
$39,235
$26,775
$23,692
$41,610
$15,000
$319,770

$47,966
$367,736

$95,400
$70,000
$533,000

$515,000
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ATTACHMENTS:

A COST BREAKDOWN
B RADIO PATH ANALYSIS.

C BARNES ST WTP CONTROL PANEL PROPOSED IO LISTING
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EXHIBIT # 5



Water Enterprise - Long Term Debt

Outstanding  Quistanding
Issuance Principal Interest Date of
Date Issugr Project 06/30/22 06/30/22 Maturity
04/13/17 US Bank Waler Main-Richfield Ave 100,000.00 9,000.00 04113127
06/17/21 US Bank Chior/Comr Facility{original issue date 03/2008) 237,791.00  36,605.94 06/17/28
06/17/21 US Bank PWED-Water (original issue dale 03/2008) 46,033.00 7.351.98 06/17/28
06/17/21 Easthampton Savings Bank® Water Treatment Plant 220,000,00 1,925.00 06/17/26
Sewer Enterprise - Long Term Debt
QOutstanding  Outstanding
Issuance Principal Interest Date of
Date Issuer Project 06/30/22 06/30/22 Maturity
05/15/14 US Bank WWTP-Influent Pump Upgrade 20,000.00 1,412.50 05/15/26
05/15/14 US Bank WWTP-Eng Plan 130,000.00  14,500.00 0515129
06/20/19 Easthampton Savings Bank* Infiliration/Inflaw Study - WWTP 50,000.00 925.00 06/20/23
06/20/19 Easthampton Savings Bank® Infiltration/Inflow Study - WWTP- Phase 2 40.299.00 1,117.36 06/20/24
06/17/21 US Bank Replace/Reline Sewer Mains 186,300.00  46,207.74 06/17/41
06/17/21 US Bank PWED-Sewer (original issue dalet 03/2008) 9.429.00 1,505.76 0617728

"Debt through Easthampton Savings Bank are refunding notes - interest is estimated



Town of Ware

Trial Balance by Fund
Fiscal Year: 2019-2020

From Date:  7/1/2019 To Dale: 6/30/2020
6500 - WATER ENTERPRISE FUND Opening Balance Debits Cradita Ending Balance
ASSET
6500.000 1040 000 WATER ENTERPRISE CASH $1,642552.21 $0.00 ($122,802.22) $1,519,649 99
6500.000 1310.000 WATER USER CHARGES RECEVABLE $112,370.39 $1,157,511.07 ($1,144,538.24) §125,343 22
6500.000,1311.000 WATER OTHER RECEIVABLE $727.40 $4.017.97 ($5,150.37) $505 00
6500.000.1220.000 WATER LIENS RECEIVABLE $26,174.28 $85,780.15 ($84,235.19) $27.719.35
6500 000, 16800 000 WATER ENTERPRISE DUE FR GIF $446 22 $1,606,831.94 ($1,605,850.37) $1,31879
ASSET TOTAL $1,762.280 81 $2,855,041.13 ($2.962,785.39) $1,674,536.35
LIABILITY
6500.000.2001.000 WATER ENTERPRISE BOND ANT NOTES PAYABLE ($311,000.00) $311,000.00 {$335,000.00) {$335,000.00)
6500.000.2010.000 WATER ENTERPRISE WARRANTS PAY ($12,624.03) $1,084,268.64 {$1,141,756.24) ($71.111.43)
6500.000.2011,000 WATER ENTERPRISE ACCRUED PAYABLES ($6,082.56) $6,082.56 ($2,385.34) {82,385 34}
6500000 2110.000 WATER ENTERPRISE ACCRUED PAYROLL (§7.854.64) $7,854.64 ($7,501.15) ($7.501 15)
6500.000.2610.000 DEFERRED REVENUE-WATER ($113,107.79) $1,140,196 .60 {$1,152,937.03) ($125,848.22)
6500 000 2630.000 DEFERRED REVENUE-WATER LIENS ($26,174.29) $84,235.18 ($85,780.15) (827,719.35)
LIABILITY TOTAL {$477.84341) $2,633,637.83 (82,725,259.91) ($569,565,49)
FUND BALANCE
6500.000.3510.000 WATER ENTERPRISE F/8 RESV FOR ENCUMBRANCES $261,431.91 $261,431.0 ($550,818.32) {$27,954.50
Prnted 091412022  3.30:55 FM Report:  fptGLTralBalance 2021411 Page



Town of Ware

Trial Balance by Fund
Fiscal Year: 2019-2020

From Date.  7/1/2018 To Date: 6/30/2020
8500 - WATER ENTERPRISE FUND QOpening Balance Debits Cradits Ending Balance
6500.000 3530.000 WATER ENTERPRISE F/B RESV FOR SUBSEQUENT YRS $85.000.00 $85,000.00 {$230,000.00) (560,000.00)
6500.000.3590,000 WATER ENTERPRISE FUND BALANCE ($1,650,869.11) $780,818.32 (5346,431 81) ($1,216,482 70)
FUND BALANCE TOTAL ($1.304,437.20} $1,127.250.23 ($1.127,250.23) (51,304 437.20)
REVENUE
6500.000.4142.000 WATER LIEN REVENUE $0.00 $523.79 ($70,774.84) {$79.251.05)
6500.000.4171.000 PENALTIES & INTEREST WATER LISER CHARGES $0.00 §521.74 {$18,171.53) (518.649.79)
6500.000.4210.000 WATER USAGE CHARGES $0.00 $11,578.07 ($968.026.34) (8076,448.27)
6500.000.4800 000 WATER ENTERPRISE MISC INC 50.00 $0.00 {55,050.00) ($5.050.00)
6500.000.4820 000 WATER ENTERPRISE INTEREST INCOME $0.00 $0.00 ($11.006.54) {511,096 54)
6500.000.49500.000 WATER ENTERPRISE TRANSFERS (N 5000 $0.00 {$23,325.00) {$23.325.00)
REVENUE TOTAL $0 00 $12,623 60 {$1,126,444.25) ($1.113,820.65)
EXPENDITURE
6500.000.5100.000 WATER ENTERPRISE SALARIES $0.00 $284,229.72 {$3,300.46) $260,929.26
6500.000.5150.000 WATER ENTERPRISE SALARIES-OT $0.00 $25,220.31 {$112.55) £25106.76
6500.000.5180.000 WATER ENTERPRISE LICENSES 5000 $647.96 $0.00 $647 06
6500.000.5190.000 WATER ENTERPRISE CLOTHING ALLOWANCE $0.00 $1,528.72 $0.00 $1.528 72
6500.000.5200.000 WATER ENTERPRISE PURCHASE OF SERVICES 5000 $226,244 .02 (83,526 82) $225 817 20
Printed  08/1472022 3:30:55 PM Report:  rptGLTnalBalance 202141 Pags 2



Town of Ware

Trial Balance by Fund
Fiscal Year: 2019-2020

From Dale”  7/1/2019

To Dale: 6/30/2020

6500 . WATER ENTERPRISE FUND Opaning Balance Debits Credits Ending Balance
6500.000.5400,000 WATER ENTERPRISE SUPPLIES $0.00 $182,633.27 ($2,260.15) $180,343.12
6500.000 5700.000 WATER ENTERPRISE OTHER CHARGES $0.00 $2,72540 $0 00 $2.725.40
6500.000.5800.000 WATER ENTERPRISE CAPITAL OUTLAY $0.00 $58,11000 $0.00 $58.110.00
6500.000.5810.000 WATER ENTERPRISE REPLACE/REDEVELOP WELLS $0.00 $18,586.00 $0.00 $18,586.00
6500.000 5820.000 WATER ENTERPRISE MAIN/LINE REPLACEMENT $0.00 $230,265.18 $0.00 $230,265.18
6500.000.5840.000 WATER ENTERPRISE BARNES ST PIPE PROJ $0.00 $85,000.00 (3815.59) 584,184 41
6500.000.5670.000 WATER ENTERPRISE TREATMENT PLANT $0.00 $8,484 74 $0.00 $8,484 74
6500.000,5900.000 WATER ENTERPRI:.SE TRANSFERE OUT ] $0.00 $215,558.24 $0.00 $215,558.24
EXPENDITURE TOTAL $0.00 §1,322,3332.56 ($10,046.57) $1,313,286.99
Fund Totals; 50.00 $7,951,886.35 ($7,851,886.25) $0.00
Frintpd 0941472022 3 30:55 PM Report.  mpIGLTnzalBalance 201411 Fage. 3



Town of Ware

Trial Balance by Fund
Fiscal Year: 2018-2020

fromDale  7/1/2019

To Dale 6/30/2020

Grand Total:

End of Report

$0.00

$7.951,886.35

($7.951,886 35)

30.00

Pnnted. 09/14/2022

320:55 PM

Report.  rptGLTralBatance

2021 411

Page



Town of Ware

Trial Batance by Fund

Fiscal Year: 2019.2020

From Date:  7/1/2019 To Data: 6/30/2020

6600 - SEWER ENTERPRISE FUND Qpening Balance Dabits Cradits Ending Balance

ASSET

6600.000,1040,000 SEWER ENTERPRISE CASH $4090,680,17 50.00 ($364,762.66) $125917 51

6600.000.1310.000 SEWER USER CHARGES RECEIVAHLE $96.933.7¢ $807,133.82 ($866,816.82) $107,150.79

6600.000.1311.000 SEWER OTHER RECEIVABLE 50,00 $30,156.60 ($20,708.60) $9.450 00

6600.000.1330.000 SEWER LIENS RECEIVABLE $22,824 62 $72,145.72 {$78,797.73) $16.172 81

6600.000.1600.000 SEWER ENTERPRISE DUE FR G/F (8445.22) $1.4886068.56  ($1.498,312.73) {$10.151.39)
ASSET TOTAL $609,693 36 $2,408 042 70 ($2.859.496 54) $248 539.52

LIABILITY

6600.000.2001.000 SEWER ENTERPRISE BOND ANT NOTES PAY $0.00 $0.00 ($200,000.00) {5200,000.00)

6600.000.2010.000 SEWER ENTERPRISE WARRANTS PAY {$353.957.81) $970,003.42 ($945,014.50) ($28,968 69)

6600,000.2011.000 SEWER ENTERPRISE ACCRUED PAYABLES ($32.003.11) $32,003.11 (521,014.85) ($21,014.85)

6600.000.2110.000 SEWER ENTERPRISE ACCRUED PAYROLL ($11.080 80) $11,080.90 ($6,717.08} {$6,717.08)

£600.000.2610.000 DEFERRED REVENUE-SEWER ($96.933 79) $901,821.51 ($921.488.51) (5116,600 79)

6600.000.2630.000 DEFERRED REVENUE-SEWER LIENS ($22,824.62) $78,787.73 ($72,145 72) (816,172 81)
LIABILITY TOTAL ($216,819.23) £1,893,72567 {$2,166,380 66) {§389,474.22)

FUND BALANCE

6600.000.3510.000 SEWER ENTERPRISE F/B RESV FOR ENCUMBRANCES $257,961.00 $257,961.00 (8521,522.00) ($5,600.00)

Prnmied 081472022  33235PM Rapart  rptGLTnalBatance 2021411 Page 1



Town of Ware

Trial Balance by Fund
Fiscat Year: 20192020
From Date:  7/1/2019

To Dala. 6/30/2020

6600 - SEWER ENTERPRISE FUND Opening Balance Dabits Credits Ending Balance
6600.000.3530.000 SEWER ENTERPRISE RESERVED FOR SUBSEQLENT YRS $000 $000 {$30.000 001 ($30,000.00)
6600.000.3590.000 SEWER ENTERPRISE FUND BALANCE ($651,135.13) $581,522 00 ($257,961.00) {$357,574 1)
FUND BALANCE TOTAL * ($393.174.13) $809,483.00 {$809,483 00) ($383,174.13)
REVENUE
6600.000.4142.000 SEWER LIEN REVENUE $0.00 s272.1 ($74.128.47) {$73,858.76)
6600.000.4171.000 PENALTIES 8 INTEREST SEWER USER CHARGES $0.00 $167.19 ($12,644.72) ($13.477 53)
6600.000.4210.000 SEWER USAGE CHARGES 50.00 $1,019.25 (§771,037 40) ($770,01B.15)
£600.000.4800.000 SEWER ENTERPRISE MISC 'NC $000 $0.00 ($2.480.00) ($2,480.00)
6600.000.4820.000 SEWER ENTERPRISE INTEREST INCOME $0.00 $1,000.14 (52.542.30) (51.449.16)
6600.000.4800.000 SEWER ENTERPRISE TRANSFERS IN $0.00 $10,097.00 (23,480 00) ($13,392.00)
REVENUE TOTAL $0.00 $12,64920 ($887,322.80) ($874 673 60)
EXPENDITURE
6500.000.5100.000 SEWER ENTERPRISE SALARIES $0.00 $244,567.44 (85,395.42) $239,172.02
6600.000.5150.000 SEWER ENTERPRISE SALARIES-OT $0.00 $20,863.23 {$302.16) $30,561.07
6600.000 5180 000 SEWER ENTERPRISE LICENSES 50.00 $225.98 $0.00 $235.09
6600000 5180.000 SEWER ENTERPRISE CLOTHING ALLOWANCE $0.00 $1,765.78 (569.99) $1,695 79
6600.000.5200.000 SEWER ENTERPRISE PURCHASE OF SERVICES $0.00 $342,956.01 ($20,849.64) $322,106.37
Prnted. 09/14/2022 Report:  rptGLTriaiBalance 2021411 Page: 2



Town of Ware

Trial Balance by Fund
Fiscal Year: 2019-2020

From Date:  7/4/2019 To Date: 63072020
6600 - SEWER ENTERPRISE FUND Opening Balance Debits Credits Ending Balance
6600.000.5400.000 SEWER ENTERPRISE SUPPLIES 50.00 $147,905.58 ($1,445.50) $146,460 08
£600.000.5700.000 SEWER ENTERPRISE OTHER CHARGES $000 $1,75205 ($370.00) $1.38285
6600.000.5802.000 SEWER ENTERPRISE MALNALINE REPLACEMENT $0 00 $179,697 70 ($1,740.00) 177,947 70
6600.000.5820.000 SEWER INFILTRATIONANFLOW STUDY $0.00 522,077 88 (58,308.99) $12,768 89
6600.000.5840.000 SEWER ENTERPRISE REMOVE SOLIDS FR BASIN $000 $244,184 72 {$4,438.00) $239.74572
6600.000.5800.000 SEWER ENTERPRISE TRANSFERS OUT 50.00 $236,705.88 £0.00 $236.705.88
EXPENDITURE TOTAL $0.00 $1,452,703 13 ($43,820 70) $1,408 782 43
Fund Totals: $0.00 $8,766,603 79 (56,766,603.79) $0.00

Pnnted  08{14/2022 33225 PM Report.  rpiGLTrnalBatance 2021411 Page. 3



Town of Ware

Trial Balance by Fund
Fiscal Year: 2019-2020

From Date:  7/1/2018

To Date: 673072020

Grand Total:

End of Report

$0.00

$6,766,800.79

($6.766,603.79)

$0.00

Pnnted  09/14/2022

33235 PM

Report.  rptGLTrialBalance

021411

Fage:



Town of Ware

Trial Balance by Fund
Fiscal Year: 2020-2021

From Date.  7/1/2020 To Date 6/30/2021
6500 - WATER ENTERPRISE FUND Opening Batance Debits Credits Ending Balance
ASSET
6500.000,1040.000 WATER ENTERPRISE CASH $1.519.849 99 5208,871.27 $0.00 $1,726,521 26
6500.000.1310.000 WATER USER CHARGES RECE/VABLE $125343.22 $1,252.683.63 ($1.268,324 53) $109,702 32
6500.000.1311.000 WATER OTHER RECEIVABLE $505.00 $5,050.00 ($4,685.00) $570.00
6500.000.1230.000 WATER LIENS RECEIVABLE $27.710.35 $87,125.53 ($102,786.29) $12,058 59
6500.000.1600.000 WATER ENTERPRISE DUE FR G/F $1.31879 $1,668,327 99 ($1,669.648.78) $0.00
ASSET TOTAL $1.674,536.35 $3,220,058 42 ($3.045,742.60) $1.848 852 17
LIABILITY
6500.000.2001.000 WATER ENTERPRISE BOND ANT NOTES PAYABLE (3335,000.00) $335,000.00 $0.00 $0.00
6500.000.2010 000 WATER ENTERPRISE WARRANTS PAY (571,111.43) $914,888.67 (5854,602 56) ($10.825.32)
6500.000.2011.000 WATER ENTERPRISE ACCRUED PAYABLES ($2,385.24) $2,385.34 {$108 50) {5108 50}
6500.000.2110.000 WATER ENTERPRISE ACCRUED PAYROLL {57,501.15) $7,501.15 (89,086 52) ($9.096.52)
6500.000.2610.000 DEFERRED REVENUE-WATER ($125,848.22) $1,271,835.65 {$1,256,259 75) ($110272 32}
6500.000.2630.000 DEFERRED REVENUE-WATER LIENS (827,719.35) $102,786.28 ($87,125.53) {$12,058.59)
LIABILITY TOTAL ($569,565.49) $2,604,397.10  ($2.207,192.86) ($142.361.25)
FUND BALANCE
6500.000.3510.000 WATER ENTERPRISE F/B RESV FOR ENCUMBRANCES (527,054 50) $27,954.50 (852,540.50) ($52,540.50)
Pnnted: 08/10/2022 121831 PM Report:  mpiGLTnalBalance 2021411 Fage 1



Town of Ware

Trial Balance by Fund
Fiscal Year: 2020-2021
From Dale: 77172020

63072021

&500 - WATER ENTERPRISE FUND 5 Qpening Balance Debits Credits Ending Balance
§500.000.3530.000 WATER ENTERPRISE F/B RESV FOR SUBZEQUENT YRS {$60,000.00) $60.000 00 {$50,000 00} [$50.000.00)
6500.000.3590.000 WATER ENTERPRISE FUND BALANCE {51.017,018.36) $102,540 50 (587,954 50) {$1.002,430 38)
FUND BALANCE TOTAL (81,104,970 86) $190,495 00 ($190,495 00) {$1,104,970 86)
REVENUE
6500.000.4142.000 WATER LIEN REVENUE $0.00 $266 00 ($87.821.18) {§97,652.28)
6500.000.4170.000 PENALTIES & INTEREST WATER LIENS $0.00 $61.99 ($61.99) 5000
6500,000.4171.000 PEMALTIES & INTEREST WATER USER CHARGES $0.00 $238 1 (522,487 29) ($22,248 98)
£500.000.4210.000 WATER USAGE CHARGES $0.00 $10,008 85 (51,183,677.81) (81,173,668 96)
6500000 4800.000 WATER ENTERPRISE MISC INC $0.00 (537.00) (S342.77) (8379.77)
6500.000 4820.000 WATER ENTERPRISE INTEREST INCOME $0.00 $0.00 (54,032.64) {$4.033.84)
6500000 4500.000 WATER ENTERPRISE TRANSFERS IN $0.00 $0.00 ($22,263.00) {522,283.00)
6500.000.4990.000 WATER ENTERPRISE NOTE PROCEEDS $0.00 $0.00 ($335,000.00) ($335,000.00)
REVENUE TOTAL $0.00 $10,541.05 {51,665,787.88) {$1,855,246.63)
EXPENDITURE
§500.000.5100.000 WATER ENTERPRISE SALARIES $0.00 £260,278.02 ($2.007.70) $258,270.32
§500.000 5150.000 WATER ENTERPRISE SALARIES-OT $0.00 $32,878.46 ($347.17) $32,531.29
6500.000.5180.000 WATER ENTERPRISE LICENSES $0.00 5102.00 $0.00 $102.00
Printed: 0B8/10/2022 Report  ptGLTrialBalance 20214 11 Page. 2



Town of Ware

Trial Balance by Fund
Fiscal Year: 2020-2021

From Date:  7/1/2020

To Date: 6/30/2021

6500 - WATER ENTERPRISE FUND Opening Balance Dabits Credits Ending Balance
6500.000.5190.000 WATER ENTERPRISE CLOTHING ALLOWANCE $0.00 $1,50372 $0.00 $1,503.72
6500.000.5200.000 WATER ENTERPRISE PURCHASE OF SERVICES 50.00 $234,062.25 (51,397 14) $232,66511
6500.000.5202.000 WATER ENTERPRISE INSPECT/CLEAN WATER TANKS $000 $10.000.00 $0.00 £10,000.00
6500.000.5400 000 WATER ENTERFRISE SUPPLIES $0.00 $187.628 52 ($3.01392) $184.614 60
6500.000.5700.000 WATER ENTERPRISE OTHER CHARGES $0.00 $2,200.00 $0.00 $2,200.00
6500.000.5800.000 WATER ENTERPRISE CAPITAL OUTLAY 5000 $17,000.00 $0.00 $17,000.00
©500.000.5805 000 WATER ENTERPRI‘SE METERS/SOFTWARE $0.00 $50,000.00 50.00 $50,000.00
§500.000.5870.000 WATER ENTERPRISE TREATMENT PLANT $0.00 $18,879.10 {§2,842.44) $15,236.66
6500.000.5900.000 WATER ENTERPRISE TRANSFERS OUT $0.00 $248,602.87 $0.00 $248 602.87
EXPENDITURE TOTAL $0.00 51.063,134.94 {$9,408.27) $1,053 728.57
Fund Totals; $0.00 $7,118,826.51 (57,118,826 51) $0.00
Pniec O8/10/2022 1216 31PM Report.  piGLTrialBalance 2021411 Paga 3



Town of Ware

Trial Balance by Fund
Fiscal Year: 2020-2021

From Date.  7/1/2020

To Dale 6/30/2021

Grand Total:

End of Raport

50.00

$7.118,626.51

($7.118.628 51}

%0.00

Prnted:  08/10/2022

1218 31 PM

Report  mptGLTrnalBalanca

2021411

Paga



Town of Ware

Trial Balance by Fund
Fiscal Year: 2020.2021

From Date:  7/1/2020 Te Date 63012021
6600 - SEWER ENTERPRISE FUND Qpening Balance Debits Credits Ending Balance
ASSET
6600.000.1040.000 SEWER ENTERPRISE CASH $125917.51 $0.00 (855,023 93) $70.883 58
6600.000.1310.000 SEWER USER CHARGES RECEIVABLE $107.150 79 $869,621.50 ($913,580,64) $83.191 85
6600.000.1311.000 SEWER OTHER RECEIVABLE $8.450.00 $32,950.48 (531,749.48) $10.660.00
6600.000,1320.000 SEWER LIENS RECEIVABLE $16.172.61 $71,158.19 (§78,076.07) $0,254 73
6600.000.1600.000 SEWER ENTERPRISE DUE FR GF (510.151.29) $1.24000270  ($1,230,841.39) $0.00
ASSET TOTAL $248,539.52 $2.234731.87  ($2,309,271.43) $173.909 96
LIABILITY
6600.000.2001.000 SEWER ENTERPRISE BOND ANT NOTES PAY {$200,000.00) $200,000.00 50.00 50.00
6600.000.2010.000 SEWER ENTERPRISE WARRANTS PAY (528,868 89) $743,772.37 ($732,051.12) {§17.247.65)
6600.000.2011.000 SEWER ENTERPRISE ACCRUED PAYABLES {521,014.85) $21,756.92 $0.00 $742.07
6600.000.2110.000 SEWER ENTERPRISE ACCRUED PAYROLL (56,717.08) $6,717.08 (57.443.56) {57,443.56)
6600.000.2610.000 DEFERRED REVENUE-SEWER ($116,600.78) $842,001.64 {$920.282 50} ($93,851.65)
6600.000.2630.000 DEFERRED REVENUE.SEWER LIENS (516,172 81) $78.076.07 (§71,158.19) (59.254.73)
LIABILITY TOTAL (5389,474.22) $1,993235408  ($1,730,635.36) (§127.055 52)
FUND BALANCE
6600.000.3510.000 SEWER ENTERPRISE £/B RESV FOR ENCUMBRANCES ($5.600 00) $5,600.00 $0.00 $0.00
Pnnted 0BM0/2022 1217 50 PM Report:  rptGLTralBalance 2021411 Fagh 1



Town of Ware

Trial Balance by Fund
Fiscal Year: 2020-2021

From Dale:  7/1/2020 To Date: 6/30r2021
6600 - SEWER ENTERPRISE FUND Openina Balance Debits Credits Ending Batance
6600.000.3530.000 SEWER ENTERPRISE RESERVED FOR SUBSEQUENT YRS ($30,000.00) $30.000.00 $0.00 $0.00
6600.000.3550.000 SEWER ENTERPRISE FUND BALANCE $176,524.70 $0.00 ($35,600.00) $140 834 70
FUND BALANCE TOTAL $140,834 70 $35,800.00 ($35,600.00) 514083470
REVENUE
6600.000.4142 000 SEWER LIEN REVENLE $0.00 $917.11 (380,373 00) (579.455.69)
6600.000 4171.000 PENALTIES & INTEREST SEWER USER CHARGES $0.00 $17.31 {$16,341.01) ($16,323.70)
6600.000.4210.000 SEWER USAGE CHARGES $0.00 $591.45 ($871,508.09) (5670,816.64)
6600.000.4820.000 SEWER ENTERPRISE INTEREST INCOME $0.00 $15.20 ($65 74) {550 54)
6600.000.4800.000 SEWER ENTERPRISE TRANSFERS IN $0.00 $0.00 {$10,171.00) ($10,171 00)
6600.000.4850.000 SEWER ENTERPRISE BOND PROCEEDS $0.00 $0.00 {$200,000.00) {$200,000.00)
REVENUE TOTAL 50.00 $1,541.07 ($1,178,458.84) (31176 1M7.77)
EXPENDITURE .
6600.000.5100.000 SEWER ENTERPRISE SALARIES $0.00 $221,135.23 {81.715.24) $219,419.99
6600.000 5150.000 SEWER ENTERPRISE SALARIES-OT 5000 $27,038.79 ($436.43) $26,603.36
600,000 5160.000 SEWER ENTERPRISE LICENSES $0 00 $200.00 $0.00 5200.00
6600.000 5180.000 SEWER ENTERPRISE CLOTHING ALLOWANCE $0.00 $1,539.95 $0.00 $1,50095
6600.000.5200.000 SEWER ENTERPRISE PURCHASE OF SERVICES $0.00 $370,241.74 ($23,817.65) $346.624.09
Printed: 08/10/2022 121750 PM Report:  rptGLTralBalance 2021.4 11 Page 2



Town of Ware

Trial Balance by Fund
Fiscal Yoar: 2020-2021

From Date:  7/1/2020

To Date: 6/30/,2021

B800 - SEWER ENTERPRISE FUND Opening Balance Debits Credits Ending Balance
6600.000.5400.000 SEWER ENTERPRISE SUPPLIES $0.00 $150,390-53 ($1,840.83) $148,541.70
6600.000.5700.000 SEWER ENTERPRISE OTHER CHARGES $0.00 $508.00 $0.00 $506 00
6600.000.5802.000 SEWER ENTERPRISE MAIN/LINE REPLACEMENT $0.00 $5.555.00 {§3,575.00) $1.980.00
6600.000.5900.000 SEWER ENTERPRISE TRANSFERS QUT $0.00 $238,297.56 $0.00 $238.207 .56
6600.000.8200.000 SEWER ENTERPRISE ENC PURCH OF SVCS $0.00 $5.32598 50.00 $5325 98
EXPENDITURE TOTAL $0.00 $1.020,231.78 {831,193.15) $988 038 63
Fund Totals: $0.00 $5.285,458.80 ($5.285,458 B0) $0.00
Prnted:  08/10/2022 1247 S0 PM Report  miGLTrinlBatance Znzvan Page 3
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Town of Ware

Trial Balance by Fund
Fiscal Year: 2020-2021
From Date  7H/2020 To Dale 6/30/2021
Grand Total: $0.00 $5,205.455 80 (55,285 458 BO)} 50.00
£nd of Roport
Prnted. 0QBr1072022 1217 50 Pu Report:  rpiGLTnalBalance 2021 41414 Fage 4



Water
indirect Costs - Estimatas for FY22

Fya1 FYa2

Heallh Insurance 54,088.00 42,143 56
Madicare 4,504.00 4,497 97
Retirament 86,832.00 B9,765.16
Administration 10,863.00 11,014.83
Fuel 5,000.00 5,000.00
Principa! & Interest 163,513.00 128,854.13
Mowing 7.875.00 7.87500
Collections 17.145.00 17.612.50
Relirees Health Insurance ’ 8,702.00 10,353 75
Sick Leave Buyback -
Credits to System {34,400.00) {34,400 0D)

325,123 60 262,716 80

B/30/2022 2:24 PM



Sewer
Indirect Casts - Estimates for FY22
Health Insurance
Medicare
Retirament
Administration
Fuel
Retirees Health Insurance

Principal & Interest

8/30/2022 2:24 PM

FY21

§2,540.00
3,976.00
65,100 00
11,625.00
1,400 00
8,12500

112,828 00

Fy22

269,594 00

56,802.03
3,549.43
68,808.66
11,512.95
1,400.00
8,739.88

97.064 04

247,877 00



EXHIBIT # 6
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Ware Water System
Water Rate Evaluation

To: Stuart Beckley, Town Administrator, Town of Ware
Gibby St. George-Sorel, DPW Director, Town of Ware
Andy Lalashlus, Water Supervisor, Town of Ware

FrROM: Michael J. Schrader, PE, Principal Engineer, Tighe & Bond
Copry: Jeff Faulkner PE, Senior Project Manager, Tighe & Bond
DATE: February 2, 2021

1 Background

The Town of Ware owns and operates a public water system to provide drinking water to its
resldents and businesses. The water system is managed as an enterprise fund, which is an
accounting (best) practice defined In Massachusetts General Law (MGL) c¢. 44, § 53F%,
Enterprise funds provide financlal separation between a utility and the municlpality’s General
Fund by segregating the costs and revenue associated with the utllity from the rest of the

Town's budget. The utllity related costs are then recovered from the utility’s customers in the
form of water and/or sewer bills.

The Ware water system provfde services to about 2,350 user accounts and like most towns,
Ware’s customer base Is predominately residential (92% by count, 65% by usage), this
represents about 70% of the residential parcels in Town.

Ware's existing water rate structure consists of a base charge and a uniform usage charge,
both are applied equally to all customers and all usage values. In terms of peer comparisons,
the 2000 Tighe & Bond water rate survey of Massachusetts water suppliers showed that
responding water systems were split about 50/50 between tiered and uniform water rates, by
2017 however, the ratio shifted to roughly 70/30 tiered versus uniform rate. Ware issues
water bllls on a quarterly basis which was 2017’s the most commen billing frequency (58%)
and is appropriate for the size of the Ware water system.

2 Water Usage Evaluation

Seventy percent (70%) of Ware's user charge revenue is related directly to usage while
approximately 30% is related to the base charge. Future revenue is estimated based upon
projected usage, so it is important to evaluate water use trends, Source data used consists
of account level water usage data (customers meters billing data) for calendar years 2016
through 2020 and ASR! data.

Flgure 1 shows the historic and projected water use. The historic data was adjusted as follows:

Customer data - The water usage data showed that the total usage in Fiscal Year {(FY) 19 was
twice that of FY18. Closer examination of the customer level water usage data showed that
there were three customers with usages that were many orders of magnitude higher than
expected. Table 1 shows this data.

1 Annual Statistical Report (ASR) is a collection of data submitted by every to the
Massachusetts Department of Environmental Protection annually.
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Table 1
FY19 Water Account Data Anomalies

ACCTILINE
022520
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The Town bills sewer usage based upon water usage, therefore the sewer usage values shown
in Table 1 represents the unadjusted water use value, the values In the water use column
were adjusted by comparing previous water usage for the same billing period.

ASR data was adjusted to Fiscal Year totals by summing monthly usage data which was then
adjusted by the amount of Unaccounted for Water (UAW). Note that the 2019 UAW was 21.9%
which was nearly twice the average for the previous five years. This may reflect the usage
data anomalies described above.

Figure 2
Historic and Projected Water Usage
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In reviewing customer water usage data, there appears to be a disparity between the two
data sources in FY17, beyond that however there is strong carrelation supporting a decline in
water use. The data supports a 2,25% annual water usage decrease, however in discussing
this with the Town an average decline of 1.0% was used to project water use starting in FY20.
This is reflected in the orange line shown in Figure 1 from FY20 to FY30. A potential contributor
to the decline in usage may be the due to the impacts of customers getting brown water due
to the iron and manganese present in the Town’s source water.

The summer to winter ratio? is a measure of seasonal Increase in water usage. The summer/
winter ratio is influenced by several factors, generally weather is the biggest influencer,
however for landlocked communities, this increase is typically due to outdoor irrigation and
other discretionary summer water usage. The Town of Ware has an average summer to winter
ratlo of 1.2, representing a 20% Increase in usage during the summer compared to winter
months. A summer to winter ratio of 1.2 Is similar to other landlocked communities without
large seasonal populatlon changes and is considered reasonable.

? The Massachusetts Department of Environmental Protection (MassDEP) defines summer as
May - September and winter as November to March.

-2-
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2.1 Water Withdrawal Limits

The Water Management Act (MGL c. 21G) adopted in 1986 regulates the amount of water
that may be withdrawn from either surface or groundwater sources. Authorized usage is
defined as registered, permitted, or both. Prior to January 1988, systems could establish or
“reglster” their usage based upon their average water use from 1981-1985. Ware has 6
registered drinking water wells from which the Town can withdraw water. The total amount
of water that may be withdrawn is defined by the Town's Water Management Act Permit
combined with the volume that was registered at the time the Water Management Act was
enacted.

Figure 2 shows Ware’s actual annual daily average water withdrawal versus authorized annual
daily average water withdrawal from 2009 to 2019.

Figure 2
Actual Withdrawal versus Authorized Withdrawals [million gallons per day{mgd)]

Actual vs. Authorized Withdrawal
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Figure 2 illustrates that the Town's actual water withdrawal has been hovering at less than
half of their total water withdrawal capacity since 2012,

Ware's reported resldential water use was 40 gallons per person per day in 2019 and averaged
45 over the last ten years which is significantly lower than the MassDEP's target maximum of
65 gallons per person per day. Based upon this, the low seasonal increase and the abundant
water supply, there is not a compelling case for increasing water conservation beyond
normal prudence.
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3 Water Enterprise Fund Expenses

Expenses for a water system consist of operating expenses, debt service, and capital
improvements plan costs.

3.1 Operating Expenses

While operating costs can be broken down into fixed (Irrespective of water production) or
varlable (dependent on water volume produced), around 80% of a typical water utility's costs
are in fact fixed costs. Table 2 shows a portion of Ware's water rate model dashboard
cantaining the operating expenses.

Table 2
Ware Water Enterprise Operating Expenses
 Budget Budget Frojected Projectied Projected Prajected
Operating Expenses
Selarles & Wages $250,981 $310,653 $321,526 $332,719 $344,427 $356,481
Supplies $166,200 $180,300 $186,611 $193,142 $159,902 $206,898
Other Expenses $244,000 $225,042 $232 918 $391,070 $404,758 $418,924
Indiract Expenses $102,934 $132,157 $136,782 $141,570 $146,525 $151,653
Subtotal $804,115 $848,152 $877,837 $1,058,561 $1,095,611  $1,133,957
Defta Prevears $70%,181 55% 3 5%, 20 6% 15% 7 5%
Capital Expensas
Capital Outlay 50 §22,000 $22,000 $22,000
Exdsting Debt Service $0 $113,726 $115,331 $112,059 $108,987 $105,808
New Debt Service $0 $0 $0 $542,784  $7T96476  $921,784
Subtotal $0 $113,726 $115,331 $676,843 $927,462  $1,049,592
Detta Nrevious 14% 186 9% 7 0% 13 2%

TOTAL EXPENSES $804.115 $961.878 $993,168 $1,735.404 52,023,073  $2,183,549
Deka Previcus -3 4% 19 &% 3 ¥ 74 7% 16 6% 7

FY22 is the first projected yéar and is based upon the FY21 operating budget and escalated
annually by 3.5% to account for future cost increases. The indirect line item represents fringe
benefits for employees while other expenses include licenses and purchase of services.

3.2 Capital Improvement Plan (CIP)

The need for capital Improvements is by far the single biggest driver behind water rate
increases and Ware is ne exception. The Capital Improvement Module of the water rate model
includes $26,000,000 worth of capital improvement projects that were elther taken from the
2016 Water Master Plan prepared by Wright-Plerce or information from the Town.
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Table 3
Ware Water Capital Improvement Plan

provement Planner

Svstom Desetintion Funding| !nterest | Estimated | Cost | Escalated
ys S t source | Rate Cost Year Cost

1 Treatment  Water Filration Plant 1.750% $13,276000 2023 313,280,000 2023 40
2 [rsmal Swamp Wel Generator + Well 33 4.5% $500,000 2016 3 620000 2023 10
3 Distibution Hydrant Replacement (5 per year) - $175000 2018 § 220000 2023 10
4  Stoage  Anderson Road Water Tank Rebabiittation 45% $1,400000 2020 $ 1,580000 2024 20
5 Storage  Church 5t WST Water Tank Rehablitation 45% $1.400000 2020 3 1630000 2025 20
6 Distibution Water Main Replacement #1-12° DI {~3,800LF) 45% $1,520000 2020 S 1720000 2024 20
7  Distribution Water Main Replacement #2-8" D! (~5,880LF) 45% 52000000 2020 § 2,390000 2028 20
8  Distribuion VWater Main Replacemant #3-8" i (~5,860LF) 45% $2,100000 2020 § 2670000 2028 20
L]
Total $22,371,000 $ 24,110,000

The cost of the new filtration-plant of about $13,300,000 shown above includes engineering
cost and contingency and represents about half of the total CIP costs. The filtration plant is
assumed to be funded using a United States Department of Agriculture (USDA) rural
development lpan with a reduced Interest rates of 1.75% and a 40-year loan payback term.
The estimated annual debt service for the water filtration plant is $465,000.

The remainder of the projects within the CIP, with the exception of the hydrant replacements,
are assumed to be funded through municipal bonds or other debt instruments with an
assumed interest rate of 4.5%. These projects were assumed to be debt funded because the
individual project costs are the same order of magnitude as the total projected budgets which
would require rate increases to be double or more to cover the cost. Additional funding options
could be explored by the Town If desired.

4 Water Enterprise Fund Revenue

Revenue for 2 water enterprise comes primarily from user rates with non-rate revenue coming
from liens and penalties due to non-payment of water bills, interest on investments, and
miscellaneous fees and charges. About 90% of Ware's water revenue Is from user rates and
base charges.

4.1 Rate Evaluation

Ware's current water rates consist of a base fee and a usage fee which are billed quarterly.
Based upon the results of the usage evaluation and discussion with the Town, the alternatives
selected for evaluation were-based upon a varying degree of cost share of the anticipated
water filtration plant annual debt service ($465,000) from the general fund rather than
different water rate structures. The proforma for each alternative is shown below. In each
scenario, rates are adjusted to maintain a fund balance of at least 20% of operating costs
and to favor multiyear increases over one sudden rate increase.

Due to proactive rate increases In the past few years, the water enterprise has a robust fund
balance, therefore all scenarios reflect a combination of balanced rate increases and reserve
spend down.
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The Alternatives reviewed were:

s Alternative A - Water Filtration Plant 100% Funded by Water Rates with no General
Fund Contribution

= Alternative B - Water Filtration Plant 75% Funded by Water Rates and 25% Funded
by General Fund Contribution

= Alternative C - Water Filtration Plant 50% Funded by Water Rates and 50% Funded
by General Fund Contribution

4.1.1 Alternative A — Water Filtration Plant 100% Funded by Water Rates
with no General Fund Contribution

‘Table 4
Water Rate Model Alterative A - 5 Years of Projected Revenue

Fyzs

Revenue Rate increase 10% 10%
Rate Ravenus $ 1,082,017 $1,200,123 $1 284 347 $1 357,201 $1.483,918 $ 1,622,638
Non Rate Revenus $ 102355 § 152941 S$ 168815 § 175740 § 185753 $ 190418

Tolal Revenne | - SE1.155. 27280551, 053 064  51.433,162 5°1.5325941 51,669,671 51.821.555

Delta previous (Rate Ravenug) 14.0% 5 4% 7 3% 9.3% 9.3%

Net Revenue

Fun< Balance

(a3 % OpEx)

Figure 3

Water Rate Model Alterative A Proforma

Alt. A - 100% Rate Funded

Cash Flow ($ Million}

yas FY25 FY2s Y2z Fyas FY:® FY30

R Newe Dabt Sarvica

+© « Fund Ratance/%0p.Ex,
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4.1.2 Ailternative B - Water Filtration Plant 75% Funded by Water Rates and
25% Funded by General Fund Contribution
Table 5

Water Rate Model Alterative B — 5 Years of Projected Revenue

AT T PR GO T FY25
6% 8%

Revenue - Alt. B i 6% 6%
Raia Revenus $ 1,052,917 $1,200,123 $1,264,947 $1,332,068 351403476 $1,608,880
Non Rete Revenve $ 102356 $ 152941 $ 168,815 $ 175740 $ 183,043 $ 180,743
GF Contribution $ 116,107 $ 118,107 $ 118,107

Tatal Revirmie L0 $1.813,5310
doka previous § 197206 5 64225 $ 67720 § 71409 § 103204

| Grantor GF Subsidy= _ 26% |

Ket Revanue (Revenus-Expenss Bil & ({370.018)

Retsined Earnings Balance $1.385.007

(ns % OpEx) 120%
Figure 4

Water Rate Model Alterative B Proforma

Alt. B - 25 9% General Fund Contribution
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4.1.3 Alternative C - Water Filtration Plant 50% Funded by Water Rates and
50% Funded by General Fund Contribution

Table 6

Water Rate Model Alterative C - 5 Years of Projected Revenue

G I N
8% 8% 8% 7%

Revenue -AlitC

Tolsl Rats Revenue $ 1,052,817 $1,200,123 $1,264,347 $1,332,068 $1,403,476 $ 1,492,730
Non-Rate Revende $ 102355 § 168815 S 175740 $ 183043 S 190743 S§ 200.368
GF Contribution § 230 5 § 232215

Tolal Revenue $:1,155,272 $.1,36B,937 51,747,225 $1.925.312)
delta provious $ 147206 & 64225 5 67720 8§ 71409 8§ 89253
| Grant or GF Subsidy = 50%

Net Revenue (Revenus-Expense) !
Retained Eamngs Balance
Retsined Esmings es Percent of Of

Figure 5
Water Rate Model Alterative C Proforma

$3.0

$2.5

$2.0

$1.5

$1.0

Cash Flow (% Million)

$0.5

FYaz FY23 PFY24

. Optrating Expanses = Exigting Debt Service I New Debit Service

n Operating Capital =0 venue @ Fund Balancs as % OpEx

Note that under this scenario, additional rate increases will be required beyond FY30.
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4.1.4 Water Rates

The projected water rates under each scenario are shown below. The “Existing Rate - Do
Nothing” scenario Is shown only to provide the historic rate increases and Is not a viable
alternative.

Table 7
Proposed Rate Increases

Existing Rates - Do Nothing

Rate Incraase Base Charge 4% 8%
Congumplion 12% 10%
| Description | Type L Fyeo J Fv2i | Fy2a | Fy23 [ Fv2s [ Fvas [ Fvas | Fyz7 | Fvas | Fv29 | Fy3e |
Bass Chaige Quariery Fea 5300 $38.00 $35.00 $38.00 33800 $38.00 338.00 $38.00 33800 $38 00 3800
Consumption Uinaga 82070 TISE BT TUSE TSI SES T ISATE T US8TS USSR USETE 4878 I s6vs | sETS
Alt. A= 100% Rate Funded A
Rale increasa 10% 1 9% I%

8% % 10%  10% 0%  12%

FY29
$M00  $3A00  $3818  $4121  $4633  $4087  S56485 35034  SATED  S7MEE  S764T
B30 UsA7s0 sl eS| 57240 [ igree sayEl ImEE . 3Tam snTT

Alt. B - 25 % General Fund Contribution *

$1212

Rate increase 5% 8% 6% % 10% 10% 12% 12% 5%
| Discripron | Type | Fvao [ Fva1  Fvaz [ Fvaa T oevae [ Fvas | Fvas | Fva7r | FY2s | Evzs | Fvao |
Bese Charge Quarterty Fos  S3400  $3600  $3818 54045  $4288  $4831 55004 SG6803  $8275  ST02¢  $73.80
T Consumpton Usega 0 TTS6.20 100 T KTT81 T SA 407 T sa A0 I A RS T TSN SRR SRR Ao | s s

AlItICE 50 % General Fund Contribution *
8% % 6% ™ ™% ™ 8% % %
| 7= [ Fvoo | Fyos [ Fypp | Fv2y { pvas [ Fyos | evae | Fvaz [ Fvos | Fv2e | Fvag |

‘Base Charge CustadyFee  $3400  $3000  $3016  $4045 34288  S4E88  $4000 K263  $5A73  SB070  Sed3s
1 Consumption Usega . TTSEZ0T ISR TR isadn) I ISNART S008I0 ST T T 47,4 100 T ShSA)T T 5al08 T 13089 T T 31028,

5 Cost Impacts & Affordability

When evaluating water rates, the total annual cost for residential users Is typically the most
Important metric for stakeholders. Calculating the cost to a residential user also provides a
convenlent means to compare different rate alternatives.

5.1 Annual Water Customer and Taxpayer Costs

The costs shown below are based upon a 4-person household using 50 gallons per person per
day, which Is the usage recommended for evaluating the financial burden. For context, the
US Census Bureau reported Ware's average family size to be 2.2 persons per household and
65 gallons per gallon per person per day Is the MassDEP's target water conservation goal.
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Table 8
Typical Residential Cost

AnnualCest,

jario R I o T I S T o P T i ) e i A r e T - T

100% Rate Funded $ 480 § 531 $ 581 § 616 § G686 § 732 & 805 & O46 $ O74 $1.009 § 1,189 § 1,224
{ncrease § 52 3 50 % 35 %2 43 %2 67T £ 733 BOOS 89 5 MT S 98 $ IF

25% GF Conbibution LV 480 § EM 5 681 § 616 § 653 § 602 $ AT § $ 904 51,083 $ 1434 § 1,164
Tax impact $ 32 & 32 3 32 & )2 % 2 % 32 % 32 8 R
Total $ 480 § BM § 581 § B18 5 B35 § V24 S TFO § 654 § 9¥ $1,045 § 1,966 $ 1,223
Increase § 52 % 50 3% X § 09 %3 39 $ 55 % 75 % B2 % 109 % 112 § 57

50% GF Contribution $ 480 $ 531 § 531 § 616 $ 853 § 692 % 740 § 792 § 848 § 816 $ 880 $ 1,038
Tax impact $ 65 3 65 3 65 3 65 3 65 $ 65 § & § 85
$ 480 $ 531 § G681 $ 616 $ TIR % 757 % 505 § 8657 $ 913 § 981 $ 1045 $ 1,103

Increase $§ 52 % 50 § 35 $ 3IT 8 3% § 48 8 52 5 55 S 68 § B4 5 sg

For Alternatives B and C the gstimated increase in real estate tax is included. The calculation
for Alternative C, the 50% General Fund contribution, Is shown below.

Total Lavy f18.ETR 68T (517,300,350 | [§ 17,045 2081 [§ 18,674 000 |
General Fund Contribution{GFC) IS 250,000//3 250000/'5 250000 '3 250000/'% 250,000 /S 250,000
GFC conlribulion as % of levy 1.81% 1.55% 1.50% 1.45% 1.39% 1.34%

Rats {$/10005) sy 1 aH4 [ sz [ §=E0r [ 3238 2477
Increase to Mill Rate due to GFC _50:33 $0.33 $0.33 $0.33 5033 £0.33

Wil Rate with GFC sl || o2 snss | s D sAE $25.11

Average singla family home vaiuation $ 191,233 191.520' $ 191808 3 192007 § 192385 $§ 182674

Eslimated singla family tax bil $ 3045 § 40080 § 4258 § 4423 § 4505 §$ 4773

Estimated increase in Single Famity TaxB §  (B36P S 8372 § 6382 § €39 3 e 5 (Bl

1. Total levy includes residential, Commercial and induslrial and is escalated by 3.38% annually.
(Based upon last ten years of Ware levy totals)

2. 50% of estimated filtration plant debt service = $232,214
Funding 50% of filtration plant debt service would result in a $0.33 increase in the mill rate

4. This results in an increase of about $65 per year on the annual property tax for an average
sinale-familv home

&=

5.2 Affordability

Affordability is highly subjective; therefore, indicators are used for evaluating cost impacts.
An April 2019 report entitled "Developing a New Framework for Household Affordability and
Financial Capability Assessment in the Water Sector” commissioned by the American Water
Works Association, the National Association of Clean Water Agencles and the Water
Environment Federation recommended a new indicator, the Household Burden Indicator
(HBI). The degree of financial burden is based upon two elements, the Prevalence of Poverty
Indicator {(PPI} and the above noted HBI.

The PPI Is defined as the percentage of households with incomes at or below 200% of the
Federal Poverty Level. For Ware, this value is 35.3% based on 2018 data from the United
States Census Bureau.

The HBI is determined by dlviding the annual cost of both water and sewer bills by the Lowest
Quintile Income (1.QI), which was $17,621 according to the 2018 American Community
Survey. The HBIs for the analysis period are shown below; note that the income value is

-10-
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escalated at 1% per year. Sewer costs were calculated using the same usage and assuming
a 3% annual increase in rates.

Table 9
General Fund Contribution and Household Burden

100% Rate Funded 5.0% L% 2.5% g% 71% 7.8% 7% 4.3% L.8% 2.5% 10.0% 10.2%
25% GF Contribution 5.9% £3% +1% 8.8% T2% TA% .M 8.1% 1.5% 2% LEn 10.9%
50% GF Contribution 9% 8.3% 0% 3% 1.0% 7.3% T7.6% T.9% 12% 4% 1.9% 9.2%
To determine the financial burden the PPI and HBI are entered into the rubric shown below,
Figure 6

PPI and HBI matrix

3

%)

el >=35% | 20%t035% | <20%

4

»=10%
7% to 10% ‘LM""““E ‘.57-_‘_ e
<79 | Moderaie- | Moderate - |
High Burden | Low,Burden

Ware Is at the upper limit of the PPI rubric at 35.3%, under the 100% rate funded scenario
the financial burden starts at.a moderate to high burden and shifts to high In FY23 and very
high in FY30. For the 50% cost share alternative the burden also starts at moderate to high,
becoming high in FY23 where it remains throughout the study period.

6 Conclusions and Recommendations

The consideratlon for a debt service share is based upon the argument that the water system
serves most if not all of the non-residential properties in the Town which help lower the
residential tax rate. Under the cost share scenarios, the cost to a typical residential household
not connected to the water system would conslist enly of the additional rea! estate tax of $32
or $65 annually. The Town must decide which scenario best suits its needs.

The water rates from FY21 to FY30 increase by a factor of 2.1x under Alternative A, 2.0x
under Alternative B and 1.8x under Alternative C because the debt service for the new
filtration plant represents 63% of the total increase in expenses for FY23 but less than 30%
in FY30 as the debt from the remaining CIP projects comes on line.

Ware should continue to update the model and revisit rates annually.
Attachments:

A - Water Rate Evaluation Presentation Slides
B - Water Rate Model Hard Copy

JAWAW2133 Ware NPDES Permit\D13 Ware - Water Treatment OPM\Water Rate Study\Design\Ware Rate Evaluation.docx

=-11-
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