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WARWICK SEWER AUTHORITY

Quarterly Report to City Council

WSA Budget

November 4, 2020

See attached MUNIS budget report for Fiscal Year 2021 to date as of September 30™, 2020,

In summary:

Expenditures Budget Actual % Expended

~ Personnel Services 3,760,502.40 741,960.89 19.73%
Commodities . 2,030,813.00 233,878.97 11.52%
Services 233805560 23493537  10.05%
Other . 15,500.00 3,585.00 2 23.13%
Debt Service 11,485,578.00 ~ 10,494,911.26 . 91.37%
Capital Expenditures - 350,000.00 - 0.00%:
Total Expenditures 19,980,449.00 11,709,271.49 58.60%
Revenues Budget Actual % Expended -
Usage & Service (15,234,113.00) (3,879,822.74) 25.47%
SewerAssessment (3,788,275.00)  (626,284.15) 16.53%
Other Revenues (958,061.00)  (172,490.49) 18.00%
o TotalRevenues  (19,980,449.00) (4,678,597.38) 23.42%

Revenues now include sewer assessment collections to date. Although these revenues are
currently under budget, with the billing cycles being October and April, we fully expect these to

be on target by year-end.

Please note that debt service payments are made twice a year (September and April) with the

most substantial principal payments due in September. All other expenditure categories are under
their respective budgets at this time. ‘



WSA Quarterly Report to City Council
November 4, 2020

o Approval of Oakland Beach |
in FY20- $50,294.16

August, the Board approved the following expenditures:

o Approval of Magnesium Hydroxide: Amrex Chemical -$47,000.00, Bid #2021-091 Line lem
(80-247)- Remaining $85,581.00

o Approval of Inlet Grit Conveyor: $48,376.00 - Line Lem {80-799}- Remaining $328,250.00 -
o

Approval of Engineering design and land surveying o replace the Oakland Beach For
Main-$26,500.00 Line ltem (80-392)- re maining $1290,000.060
September, the Board approved the following expenditures:

o Approval of DEM required Climate Resiliency Plan for Warwick Sewer Authority:$74,989.00
-Line ltem (80-392)- Remaining $93,500.00

Treatment Facility & Collection System Operations and Maintenance {O&M)

Over the last quarter, daily flows to the treatment facility have averaged 4.4 million gallons per
day (facility design capacity is 7.7 MGD). Average monthly discharges for all pollutants
complied with permit limits, including better than 99% removal efficiency for some conventional
pollutants such as suspended solids and biological oxygen demand.

Sewer Extension Planning & Censtruction (projects included in $33 million bond ‘
authorization)

Northwest Gorton Pond (Contract 88) ~ The project is currently on hold.

Bayside (Contract 86B) — Nothing to Report.

Airport and Oakland Beach Interceptor Rehabilitation Proiect (Contract 95) —
o In Design Phase
o Soil Borings Complete ‘
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To: Patrice Peshika, Purchasing Agent

From; Earl Bond, Maintenancs Work Coordinafor
Date: July 17, 2020
Re: Emergency Repair of the Oalkiand Beach Force main

On 6/8/2020, the Warwick Sewer Authority (WSA) wes notified that there was
what appeared to be sewerage coming out of the ground near 222 Suburban Parkway.
The WSA mobilized and arvived on the scene within 15 minutes, Ammonia testing of the
watter was performed and confirmed that it was sewerage. The WSA immediately began
fo vacuum and contain the flow. D’ Ambra Construction was nofified to repair excavate
and repair the line section.

D’ Ambra excavated to the pipe line section and it was determined that the failure
was & direct result of a joint collar failure between line sections. The repair took several
hours to perform as the force main required to be back drained to relieve pressure to
allow for a repair. D'Ambra removed the joint collar and installed a repair band coliar.
Onee the repair was complete, the trench was backfilled and once settled, paved.

The WSA is asking for the Board to approve the cost of the repair in the amount
of § 23,346.37 to D'Ambra construction. This will be funded out of our fine item
Construction Services # 80-370 in FY 20.

Approval; _ )
WEA Board of Directors Date

Shoflz000

Date
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Harwick Sewer [dm.rn@'rﬂif:y

125 Arthur W. Devine Boulavard

lavalco Bage:
June 30, 2020

Cuseemer RO, Me.

Werwiclk, RI 02886 or Qeference:
Attention: Farl tJ. Bond D°AMBRA - Tesablo 3]
Jeb Numbar 3060 Non Texable
Torms:
et
Emexgency response te broken 12% Diameter Sewer Force Main
at 222 Suburban Parkway. Final clesnup and asphalt paving.
TOTAL AMOUNT BUE $23,346.37
Sales
Aece.
Ne,

A LAV BAVMENT CHARGE OF 1985 FER 0%

T8 {6055 PER ANNLIMY

BROM m" DYE OATETOTHE

SHALL BE CHARGED AND PAID ON ALL UNAYD BALANCES
WEWE NECERSE PAVTIENTT,
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PROSELT: Wak Sukuskan Patway
CONTRACT Not

LOCATION: 222 Subarban Paviiny
BESCRIFTICN: 12 [.20. Ropoly

BRWE.
SURIRIARY: BRERA CO0E

BOR

E’ IBLLTL & WELLEARE

SUB-TOTAL LABIR
PROTIT ON LABCR, HEALTH & WELRPARE (2558
(NSURANTE 6N LAEOR QRILY {7.6555)
PROFIT ON INSURANCE (635)
WORKMENS COMPENSATION MNSURAKECE (2.0305)
THEP CN UC INSURARCE £655)
TOTAL COST FOR LARSR

MATERIAL
PROFIT ALLOVED FOR MATERIAL (1555}
TOTAL COST FOR MATERIAL

EQUIPRMENT
PROPIT ALLOWED FOR EQUISMENT (1554
TOTAL COBY FOR EOIRPMENT
SUB-CONTRACTOR

PROFIT ALLOWED FOR SUBCONTRACTOR (55
TOTAL SUB-LONTRACTOR

SUBTUTAL LABGR, MATERIAL, EQUIP., SUBS.

LIABILITY INSURANCE (:2578%)
6% ON AROVE
INSUR, ANGKZ TOtAL

TOTAL CTET

BREAKBOWHN OF INSURANCE FROCENTACE:

W@&E’MENS COMPANSATION
LIABIITY INSURANCE

FICA,

R.J. UNEMPLOYIMENT

FEDERAL UNEMPLOYIMENT
TOTAL INSURANCE ON LABGR

THIS HEREBY CERTIFIES TEIAT THE ABOVE CHARGES FOR
LABGR AND MATERIALS ARE BILLED AT ACTUAL COST TO

THE UNDERSIGNED,

Weel: Brdizgs

5319.86

4,266,210

B

$446.92
81848

83900
4345

&5, 6)32

31
§.4%

~55993,

©£903729

45080

637980

90248

TS
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Rats F ‘i\w !

4286 46796 226D 260,50
am a Vizrawo 3455 $56.8D 2360 3650
3280 $3489 2388 39080
3538 57028 2618 41840
Daiver 2355 27658 2796 2.0
Lo 3280 13128 2360 95,98 |
g0 i o— Poscach 3430 137.20 2389 95,20 .
Ryl waﬁy Lebaser 5269 138.2¢ =%e 93,20
Jolin Casio LaYosar 32.00 13136 28 8530
Soadan Feelzn showss 32.89 130,20 238 93,20
Ban Beea Leboscr 32,28 13129 208 6%.99
Rugsal Peemen Qpancior 35,76 142.80 26,55 164.60
TOTAL:  S3,932.29 $2.397:20
— — ECUeNT ] | J@;!@“muwncmu ol cowan | CaeRB | R
I igeoralion ¥ I ez, § Geds | \_x0, § Them, |
Jefin Decse 430 Begkhes 68D 269 238 438 1608.32
Cag 316 Redbar Thad Buezvesss 268 29 14829 222,38
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Sinke Bedy Tresh 2989 069 1600 2283 228,36
Sizke Body Trzels 6569 408 489 23.0 2283 525.09
eI B 1682 289 178 26,38 1637.27
F 199 Pisk Up £559D 202 179 NC 0.00
AcghaliSow 488 46 2250 58,06
Paver (P-14) 480 48 257.48 1.028.49
Rotler(VR-13) 489 48 8073 322.92
00 0.60
60 0.08
09 : 0.00

TOTAL: SSA86.52

|- ; !aim ) Yot N
1 % j Wki.. [ R, Vod
3087 Siene - Tess 2260 L0 93.60 445.60
34 Prosess Graved Tass 2360 BEH 99.60 284.65
089 .00
Weswiel Winwater  52° Wese Acozad e, 169 169 43048 463,69
Asghel Blrdar Tonz 32.84 294 CRED 32060.69 i
Asgheh Suslese Tens ¢ 129 e 68,87 '
Tezk [} 683 . 609 2.7 12.96 !
@90 299 |
049 689 i
689 e.00
89 02

TOTAL: 84,266.29 I
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JOB Restintss 3000

DATES

609 to 6-1.0-2020

Emergency 12° Forcemaln Repalr at 220 Suburban Parkway

called in at Spm ended &t Sam following day

EBsteaveted, located 2.2 AG FM, it urimaried weter service Lreating an ursanitary condition to the

domestic water supply

Had first get the watermaln repaired before any possible cross contamination could cceur

Cut out £2" AC eallar installed a ss wwrap around and secured the site, then had to replace the water service

from the curb step to the corp

Back flled and cleanedup LABOR —

- _ PULLDAMAE __ CLASSIFICATION __REGHRS OJTHRS |
Justin Paulo Supervlsor 8 7
Gelsomine Vizzaccaro Forman 8 7
Fausto Succh Laborer 8 7
Eurice Cordelro Operator 3 7
Dennfs Demascio Briver 8 7

- |Adalberto Lourenco Forman 2

[ Michael Larsorss Operator 2

Carlos Pimental lowbed driver 4

_ __COUIPRENY

DESCRIPTIORN |EQUIPMENT NO.  [HOURS |

Cat 316 Exeavator 2

Stakebody Truck(P-160) o 160 2

JD 430 BH 58 15

Duimp Truek 74 15

Tagalong Traller 15

lowbed& tractor 4

Stalkebody (P-154) 154 15

Plck-up 53 15

light plant 12

__clecric pumps(2®)2ea o 10ea
SUPRLIER ™ DESCRIPTION QUANTITY UNIT

D'Arabra 3/4 ° stone( 1.5 loads) 33 tons

3/4° process gravel 23 tons

WY 12" Wrap Around 1 ea

SIGNATURE of RECEIPT ONLY:




DALY TIRAE

 IoBNumb 2000

DESCRIPTICN GF WORK PERECRNS

o ety

L QT

8/17/2020

i __Binder vaving of the emersener 12° Forcemaln Repalr ot 220 Suburbars Parfway

... e cut the cdpes grade and pavelnMndis®) B )
o Installed the Binder onfy (3°-4%) lef low to Install top T

_LABOR

UL WARE

CLASSIPICATION _

(I OfTHRS
Justin Paule Supervisor 2
Gelsomine Vizzaccars Forman 8
Fausto Sueci Laborer 8
Eurico Cordelre Operator 8
Anthony Grasso Saw-Cutter(laborer) 4

_DESCRIPTION

___|EQUIPHENT NG.

Hougs |

Stakebody Truck(P-154) AT g[j
D410 BH 58 8
Rental Dump Truck(Raposa Truckling) 38
Tagalong Trafler 8
Reller VR-20

E-51 Plck-up Truek E-58 2
Walk Behind Saw 4
Stalbody Truck{P-165) Py 4

D SUBEOR

SUPPLIER DESCRIPTION QUANTITY UNIT
D' Ambra Asphalt 12.5(29136);{29142) 32.14 tons

SIGRATURE of RECEIPT ONLY:

|
|
|
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DATE: 622/ 2620

DESCRIPTION OF WOl prrRron

(NVEED

Top paving of the cinergency 12° Forcamaln Repair st 220 Suburban Parkway

Clean-up edges, tac coiges and tnstall top laya

o - - s, e LU L&%@L% - = — o =

1 - L’@f.ﬂ, D\?AME . » @M@%ﬂ@ﬁ?ﬂ@ﬁ\? REG HRS | QT (}{)E»@Sy

Justin Pavlo Supsrvisor i

Pedro Albernaz Forman 4

Kyle Grundy Laborer 4

John Costa Laberer 4

Jorden Fervelra Laborer 4

Dan Baegz Laborer 4

Russell Peterson - Operator 4

- E’@@ﬂ@ﬁ‘%ﬁ@@éﬂ »

| . DESCRIPTION - HE@UUI?MEME‘ E%Q@ [HouRs
Stakebodly Truck 4
Paver P-14 4
Roller VR-27 4

. 5 ‘»‘
SUPPLIER @%@@ﬁlm”ﬂ@ﬁ‘d QUANTITY UNIT
D'Ambra Asphalt 9.5«292@7» 12.14 tons
tac 5 gal

SIGRATURE of RECEIPT ONLY:
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Revisad Data: 2nd (Half 2015

A aslorte! sl @ 2063-2016 Peaton Adghts resenves,

Adlustiments for F=184 in Trueks June 2, 2016
Cnilghway Light Duty Truele
Mizesianzous Modsls ;
8ize Claos:
Mot Mip 308 HP & Svar
Cenflguration for On-Highway Light Buty Trucks
Pewer Mado Blosal Horeapawer 340
Calb Type Convenllorat Astte Canfiguralion L3719
Tor Rafing 4 Hereepswer 3468
Blue Book Rales
o FHWA Rate Is egual {o the manlhly ewnership cost divided by 176 plus tie hourly esttmeied apsraling cost.
Gwnership Coste Ballinaled FoA Rates
Oporating Cosls
Dentalky Waesldy Datly Hourly Hourly Hourly
Publizshed Rates $865.00 $240.00 $60.06 $6.00 $17.85 $22.78
Adjustiments
Reglon (Rhode $32.67 $8.42 -$2.28 $0.34
g 165090 ¥ ¢ ¥
Wodeh Year (2012; $21.55) $5.98 $1.49 $0.22
o ( ¢ } ($5.28) (81.49) (§0.22)
Cumnership (108%) - N o °
Oparating (180%) -
Totals $976.92 $243.94 $60.79 $9.92 $97.85 :$22.83
Ratte Element Allocation
. Blement Peresintage Value
Dapraciation {owacrship) 65% $484.40 I mo
Qvarhaul (ovnsrehip) : 7% $233.55 /mo
CEC (ownership) 7% $80.86 f o
lndlrear {cumnaership) 105 $86.60/ mo
Fuel {operating) @ $3.46 75% $14.42 1w

Page 1 of 1
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Gporating Costs
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Fublishsd Roles £5,288.60 52,816.00 $630.60 §97.69 $33.15 $99.08
Adjutnsnts
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104.4%%)
Modal Veor (5269.90) (576.62) (617.89) $2.63)
{2092: 97.9%%)
Aduoted Hously . - - -
Quranship Cosl (16355)
Heuly Caaretlng Caat (3G8%) -
‘Telabs $8,978.88 $2,240,57 987,95 (69,58 538,98}
Non-Astive Use Rates Hourty
Stersty Rate $26.48
féling Rele $59.62
Rate Blement Allosatien
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Power Made Mesol

Blue Beak Rates
° FHA Rate I cqual to the monialy evmarship eost alvidod by 176 plus the heusly oollmatod operating €ost.

Cwinarshlp Gogis Balimatod . FliWA Rates
Oporeling Cesto

[Sonthly Weokly Doty Howrly Hougly Heesely
Pustiched Reton $5,786.60 $1,465.98 $370.00 $56.69 $13.40 849,89
Adjuatments
Reglon { Rirado Ioland: $111.40 231,18 87,77 $5.48
102.9%) .
WMedal Year {$6.42) {81.62) (50.28) {$0.68)
(2897: 89.9%
Adjusled Heudy (885.9%) {525.18) {83.77) {G0.87)
Gwrosghlo Cest (83%
Heurly Gpamting Cast (168%) -
Totals . §5,%68.80 $1,499.62 §373.62 556,88 693.40
Nomn-Astive Use Rates Hourly
Stencby Rate . $66.13
lgilng Rcﬁa $30.44

Rate Blomont Allosation

Elonrent Porecniage Yalue
Deprasiztion (owasship) 38% $1,780.85/me
Overhaul {ewnership) 49% $2,463,36/me
_ CFC {ownerskis) 11% $583.55/mo
Indlrast {ownseiin) 8% §477.450mo

Fucl gost dete Is ret avaliahio (o thase reles.
Rovised Date: 1st half 2019

These e the mot eecurale rates for the ealbcled Revislon Bate(s). Howaver, dus lo mom Fequent entine updates, these rales may not match
Rentel Rate Blue Book Pint Vish the Cost Recevery Product Gulde on aur Help page lor mose nfommailen.
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Blue Bosk Rates

“ FIRA Rato [s equal to the montily ewnetshly cost divided by 176 plus tho ouily colinated opemiing cast,

Sumerchip Gosto Eellumaiod FHWA Ratete
Cpereling Gools
Menthly Wealdy Delly Rewgky Houely Hourly
Fublshed Rates $10,423.69 £2,825.60 §786.89 $190.60 $51.05 310,65
AdJuetmonts
Reglen { Rheds Iotend: $480.69 $120.23 €30.14 84.81
104.995) .
Medsl Year (5210.43) (S52.28) (364.743 $2.21)
{2010; £8.079%)
Adjusted Hously {5907.50) (523.28) {57.60) 69,12
Ownership Cost (§9%5)
Heusly Operafing Cost (960%) B
Totals $16,662.83 $2,686.49 $742.89 $9%4.18 §51.88]
Non-Aetlve Uss Rates Hously
Slanddy Role $34.24 ‘
ldfing Rate $79.67 ;
Rate Eloment Allocation
Elemont Pereontogo Value
Depresiation (ownamiip) 4% €4,380.90mo
Ovariaul {svineschin) 43% $4,810.70/mo
CFG (ewnershis) 8% $844.10mo
Indirest (ownsrhin) % $734.80mo
Fug! (opavaling) @ .27 385 $19.887hr .

Ravizod Date: {6t half 2019

These are the most accurate ratas for the selected Revislhn Detols). However, due to moso frequent enfine updatas, those rates maY not match
Rental Rale Blue Book Pdat, Vizk the Cost Recovary Product Gulde on our Halp page for moms fomation. -
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Warwick Sewer Authortiy
Purchase Authorization / Conflrmation Memo

To: Pelrice Peshka, Purchesing Agent
From: Earl Bond CAPM, PMP, Executive Director
Daite: August 07, 2020

Re; Avvane] of Bid % 2029 - 099 Magnesium Hydresdide

The Warwvick Sewer Authorily (WSA) has been working to address edor and corrosion issues primarily
resulting from Hydrogen Sulfide (H28) in the Cedar Swamp neighborhoed and in and around the major
interceptor pump station. The metrics of success are based on low gaseous H2S readings &t or below 10
ppm in the station wet well as well as odor complaints from residents.
in order to mitigate H2$ in a wasie stream, the soluble form of H2S needs io remain bound in the
wastewater. One of the ways this is accomplished Is to raise the PH of the wastewater to 8.3 or higher.
Onee this threshold has been reached, soluble H2S remains bound 1o the waste stream and not releaseq
s a gaseous form thus reducing odors and corrosion.
The WSA recently conducted a short term pilot of magnesium hydroxide at ancther pump station. The
initial results were suceessful in reducing H2$ in the gaseous form. Our pilot was performed fo determing
if this product would be effective in the Cedar Swamp sewer shed as well as other areas of the clty to
conirol corrosion and odors. _
The WSA adveriised for public bid for this produet and three bids were received. The companies thag
provided a bid for the product is: ‘

1. G &G Enterprises of KS, LLC

2. Fusion Environmental Solutions

‘ 3. Amrex Chemical Co. Inc.

A bid tabulation was developed to compare the submilied bids. One Company Fusion Environmenga)
Solutions did not meet the advertised bid requirements and was disqualified. Out of the remaining two,

- Amrex Chermical Co. Ine. provided the lowest bid price for a delivered product. We are recommending to

the WSA Board (o award Bid £ 2021 - 094 to Amrex for the delivered price of $4.75 per gallon with ang

estimaled total cost of product for the year al § 47,000.00. This will be funded out of our chemical line
item 80 - 247.
/‘

Adraval: :
AP G/25] 2o
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e S = : : ——

| ?/@y 2420

b,.".,w-,’—?-*,\

(A Solongn, Mayor Date




Joseph J. Solomon

Purchasing Agent Mayor
City of Warwick
Purchasing Division
3275 Post Road

Warwick, Rhode Island 0288¢
Tel (401)738-2013
Fax (401) 737-2364

The following notice is to appear on the City of Warwick’s website Thursday, July 9. 2020,
The website address is http:/fwww.warwicke.gov/bids,

CITY OF WARWICK
BIDS REQUESTED FOR

Bid2021-091 Wastewater Treatment Chemicals Magnestum Hydroxide

Specifications are available in the Purchasing Division, Warwick City Hall, Monday
ihrough Friday, 8:30 AM until 4:30 PM on or after Thursday, July 9, 2020.

Sealed bids will be received by the Purchasing Division, Warwick City Hall, 3275 Post
Road, Warwick, Rhode Island 02886 up until 11:00 AM, Tuesday, July 21, 2020. The bids
will be opened publicly commencing at 11:00 AM on the same day in the Lower Level
Conference Room, Warwick City Hall. Please note due to COVID-19 only one (1) person
Jrors each congpany may attend the bid opering. Employees and visitors must adhere sy
soctal distance guidelines. All visitors are advised io wear masks or Jace coverings ag alf
tmes. '

Awards will be made on the basis of the lowest evaluated or responsive bid price.
Please note that nio bids can be accepted via email or fax.

The City of Warwick, in addition to soliciting bids in response to this bid, may consult, consider,

and make an award for any and all open bid offers for a comparable unit 2s sought herein at the
following websites: '

RI State MPA. https://www.ridop.ri.gov/contract-portal/

NASPQ: hitps:/fwww.naspo.org/

NJPA (National Joint Powers Alliance): https://ww.njpacoop.org/cooperativeapurchasing
MHEC (Massachusetts Higher Education Consortium): hitps://www.mhec.net/

Individuals requesting interpreter services for the hearing impaired must notify the
Purchasing Division at 401-738-2013 at least 48 hours in advance of the bid opening date,

Originel Signature on File
Patricia A. Peshka

Purchasing Agent




PLEASE COMPLETE TS PAGE & SUBMFT WITH YOUR BID

Addendum Number Signature of Bidder

COMPANY NAME: Amrex Chemical Co.. Ine

COI@AM?ADDRESS: 117 B, FPrederick Street

COMPANY ADDRESS: Binghamton, New York 13904
/ 4 P e ) . ”’_::MJ
BIDDER'S SIGNATURE; %QUZ%L&%MA ,:}/’? i
. 1% 7 S { <\[

BMDER'SNAW(PRH\IT) William F. Rexer Jr,

TITLE: President TEL. NOQ.: 607~772-8784

EMAIL ADDRESS: info@amrexchemical.com #

*Please include your email address. Futwre bids will be emailed, unless otherwise noted.

1L AWARD AND CONTRACT:

The CITY OF WARWICK, acting as duly authorized through its Purchasing
Agent/Finance Director/Mayor, accepts the above bid and hereby enters into a contracs with
the above party to pay the bid price upon completion of the project or receipt of the goods
unless another payment schedule is contained in the specificafions. All terms of the
specifications, both substantive and procedural, are made terms of this contract.

DATE:

Bid2021-091 Purchasing Agent




SE COMPLETE THIS

PAGE & SUBMIT WITH YOUR BID

CERTIFICATION & WARRANT FORM®

This form must be completed and submitted with sealed bid.
Faflure to do o will result in automatic rejection.

Any and all bids shall contain a certification and warrant that they comply with all relevant and
pertinent statues, laws, ordinances and regﬁlatmm, in particular, but not limited to Chapter 16-
Conflicts of Interest, of the Code of Ordinances of the City of Warwick. Any proven violation of
this warranty and representation by a bidder ai the time of the bid or dimng the course of the
contract, included, but not limited to negligent acts, either directly or indirectly through agents
and/or sub-contractors, shall render the bidder’s contract terminated and the bidder shall be required
to reimburse the City for any and all costs incwred by the City, including reasonable attorney fees,
to prosecute and/or enforce this provision.

%Mgﬁ@%m

Signatuze Date

Amrex Chewniecsl Lo T
Company Name

v 117 E. Frederick Streset
Address

Binghamton, New York 13904
Address

“This form cavnot be altered in any way

i
L4




Bid2021-091 Wastewater Treatment Chemicals Magnesivm Hydroxide

If you received this document from our homepage or frora a source other than the City of
Warwick Purchasing Division, please check with our office prior to submitting your bid ¢
ensure that you have 2 complete package. The Purchasing Division cannot e resporisible
to previde addenda if we do not have you on record as & plan holder,

Bids received prior to the time of the opening will be securely kept, unopened. No _
responsibility will be aitached to an officer or person for the premaiwre opening of & bid not
properly addressed and identified. No bids will be accepied via facsimile or email.

The opening of bids will be in the order established by the posted agenda and the agends
will continue uninterrupted until completion.

Once an item has been reached and any bids on that item has been opened, no other bids
or: that item will be accepted and any such bid will be deermed late.

The contractor will not discriminate against any employee or applicant for employment
because of physical or mental handicap for any position for which the employse or
applicant is qualified and that in the event of non-compliance the City may declare the
comfractor in breach and take any necessary legal recourse including termination or
cancellation of the contract.

A bidder filing 2 bid thereby certifies that no officer, agent, or employee of the City has g
pecuniary interest in the bid or has participated in contract negotiations on the part of the
City, that the bid is made in good faith without fraud, collusion, or connection of any kind
with any other bidder for the same call for bids, and that the bidder is competing solely in
his own behalf without connection with, or obligation to, any undisclosed person or firm.,

Al bids should be submitted with one (1) original and one (1) copy in a sealed envelope,
wrhich should read: YOUR COMPANY NAME plainly marked on the exterior of the envelope
as well as “Bid2021-091 Wastewater Treatment Chernicals Magnesium Hydroxide.”

All proposals submitted become the property of the City and will not be returned. If the
company intends to submit confidential or proprietary information as part of the proposal,
any limits on the use or distribution of that material should be clearly delineated in
writing. This information should be submitted in 2 sealed emvelope, clearly labeled
confidential and where it should be submitted in the response. Please be advised of the
Freedom of Information Act as it may pertain to your submittal,

Should you have any questions, please contact Earl Bond Executive Director, Warwick Sewer
Authority, 125 Arthur Devine Blvd., Warwick, RI at 401-468-4721,

All bids should be written in ink or typed. If there is a correction with whiteout, the
bidder must initial the change.




[T Y S N 1% P X T PRI U S S
pawt of the bidder in preparing the bid confers no rights for the

d as part of the

id propo i ) eviation and indicate
bcrwr the bid will deviate from specifications.

The IRS Fonmn W9 available on werw. warwiclri gov should be completed and submitted
with the bid if the bidder falls under IRS requirements to fle this form.

The successtul bidder must provide the City of Warwick with an original Certificate of

I surance for General & Automobile Liebility in a minimum amount of $2 million. The
certificate of insurance must name the City of Warwick as the addidonal insured and so
stated on the certificate with the bid nare and bid number. It is the vendor’s
responsibility to provide the City of Warwick with an updated certificate of insurance
upon expiration of the original certificate.

Fer abid to be awarded to a corporation, limited liability company or other legal entity,
prior to commencing work under the awarded bid, that corporation, company or legal
eritity may be required to provide to the Purchasing Agent a Certificate of Good
Standing dated no more than thirty (30) days prior to the date upon which the bid
approval was made.

The successful bidder will provide said Certificate of Insurance and Certificate of

Good Standing within ten (10) calendar days after notification or the City reserves the
right to rescind said award.

Prices to be held fivm (1) one year fror date of award. Term confracts may be extended for
two (1) one year terms upon mutual agreement unless otherwise stated.

Th contractor must carry sufficient lability insurance and agree to indemnify the city against
all claims of any nafure, which might arise as a result of his operations or conduct of work.

The City s exempt from the payment of the Rhode Island Sales Tax under the 1956
General Laws of the State of Rhode Island, 44-18-30, Paragraph I, as amended.

The Purchasing Agent reserves the right to reject any and all bids, to waive any minor
deviations or informalities in the bids received, and to accept the bid deemed most
favorable to the inferest of the City.

The successful bidder must comply with all Rhode Island Laws applicable the public
works projects, including, but not limited to provisions of Chapter 13 of Title 37 of the

Rhode Island General Laws, pertaining to prevailing wage rates, and all other applicable
local, state and federal laws.

The City reserves the right to terminate the coniract or any part of the contract in the best
interests of the City, upon 30-day notice to the contractor. The City will incur no liability
for materials or services not yet ordered if it terminates in the best interests of the City. If
the City terminates in the inferests of the City afier an order for materials or services have
been placed, the contractor will be entitled to compensation upon submission of invoices

S




&3 necessarnly

No extra charges for delivery, handling or other services will be honored. All claims for
demage in transit will be the r@sp@nszumy of the successful biddes. Deliveries must be
imade during normal working hours unless otherwise agreed upon.

Al costs directly or indirectly related to the preparation of 2 fasp@use t0 this solicitation,

or any preseniation or communication to supplement and/or clarify any response to this

ucﬁs;ii:aiﬁm which | 4y be required or requested by the City of Warwick wﬂl be the sole
responsibility of and will be bome by v the respondent.

If the respondent is awarded a coniract in accordance with this solicitation and the

respondents bid or response and if the respondent fails or refuses to satisfy fully all of the

respondents obligations thereunder, the City of Warwick will be entitled 10 recover from

the respondent any losses, damages or costs incuired by the City s a result of such

fzilure or refusal.

The City reserves the right to award in part or full and to increase or decrease qu&mtmes
in the best interest of the City. -

Any quantity reference in the bid specifications are estimates only, and do not represent a .
commitment on the part of the City of Warwick to any level of billing activity. Itis
understood and agreed that the agreement will cover the actual quantities ordered during
the confract period.

The City reserves the right to rescind award for non-compliance to bid specifications.

The successful bidder must adhere to all City, State and Federal Laws, where applicable.

£




SUPPLEMINT TO B SPECIFICATI

b ;] ity plans o purcha for Warwick Sewer
Auihority as indicated in the attached specifications.

Bidder is not to separate the supplement frorm the bid but raust return same as complete. Bid is
not to include any taxes, from which the City of Warwick is exempt by State law.

B

BID: Sealed bids shall be received by the Purchasing Division on the form attached in a sealed
envelope marked “Bid2021-091 Wastewater Treatment Chemicals Magnesivm Hydroxide”,

3. BID QUALIFICATIONS: Each bidder shall present evidence that they are normally engaged in
the purveying of this type of material, supplics or equipment. The bidder should be thoroughly
familiar with the contents of the notice before submitting a bid. The bidder avtomatically ,
acknowledges and accepts all the provisions, conditions and specifications of this notice; no bid
shali be considered from bidders who are unable to show that they are normally engaged in
purveying of the type of material, supplies or equipment bid on.

4, DELIVERY: Material shall be delivered for operation as required by the specifications. If the
vendor fails to deliver maierials as required in the time indicated, or subsequently agreed to, a
credit may be taken in the bid price of 1/10 of 1% per day at the discretion of the Purchasing
Agent for the City of Warwick. Off- loading of any chemical shall be prohibited until a
Warwick Sewer Authority employee has signed off and accepted said delivery.

5. ACCEPTANCE OF REJECTION: The City of Warwick — WSA reserves the right to reject any
or all bids, to accept any bid or to waive any informality in the bid as deemed advisable in the
best interest of the City.

6. PAYMENT: The City agrees to pay for the material within thirty (30) days afier acceptance.
Acceptance means 100% delivery of satisfactory merchandise to comply with our specifications.

7. TESTS: Before approval, the Superintendent shall have the right to inspect and test the materials
furnished in accordance with this notice. All chemical deliveries shall be accompanied by a
certificate of analysis.

Bid of  pmess Chomicol O m _ (hereinafier called “bidder
organized and existing under the laws of the State of doing business as (Hereinafter called
“Owner™),

The bidder, in compliance with the invitation for bids for the supply of Magnesium Hydroxide
agrees to have examined the specifications with relating documents and the site of the proposed
delivery. The bidder shall be familiar with all of the conditions surrounding the project, hereby
proposes to furnish all materials and supplies in a¢cordance with the Contract Documents, af time set
forth therein, and at prices stated below. These prices are to cover all expenses incurred in furnishing
and delivering maierial in accordance with the Contract Documents, of which this bid is a part.




Introduction:
The Warwicl Sewer Authority (WSA) is seeldng bids for the supply of an additive
chemical to Waste Water Treatment Sysiem 1o control odor, reduce corrosion, reduce
collection system gas binding, and help maintain minimuss alkstinity levels for the
nitrification process and control of fats oil and grease (“FOG™).

The WSA. bas conducted a trial to test the effectiveness of THIOGUARD brand
(magnesium hydroxide slurry) and has determined that it is beneficiel and desirous to
add 2 precision metered flow of THIOGUARD brand (magnesivm hydroxide slurry) at
various WSA remote pump stations during certaia periods throughout the year,

Brand names and/or descriptions used in these specifications are to acquaint
bidders with the types of goods and supplies desired and will be used as a
standard by which goods and supplies offered as equivalent will be evaluated.

Variations between the goods and supplies described and the goods and supplies
offered are to be fully identified and described by the bidder on a separate sheet
and submitted with the bid proposal form. Vendor literature WILL NOT suffice
in explaining exceptions to these specifications. In the absence of any exceptions
by the bidder, it will be presumed and required that the goods and supplies as
described in the bid specification be provided or performed.

It is the responsibility of the bidder to document and/or demonstrate the
equivalency of the goods and supplies offered. The WSA shall be the sole
arbiter in determining the equivalency of the goods and supplies.

o Delivery of THIOGUARD brand (Magnesium Hydroxide) or equivalent via
275 gallon totes to 125 Arthur Devine Blvd. Warwick, RI02888. Pricing on the
chemical shall be for one year with an option for two- {1} one year extensions.

o WSA proposes to use this chemical additive during the months of May
through October of each year. This contract does nof guaraniee any specific
amount will be purchased.
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Aqueous Suspension of TECHNICAL GRADE magnesivm hydroxide slurry derived from
calcined magnesium oxide for Waste Water Treatment Plars,

1} SCOPE

2. Wastevrier treatment is performed in 2 sensitive biological environment
wherein operation is performed at near-neutval or slightly allealine conditions,
requiring the highest reactive technical grade magnesium hydioxide shurry derived
Fom highly reactive calcined magnesiur oxide available, to provide active
buffering at an optimal operational pH.

B. Lower rsactive grades of Magnesium Hydroxide Slurry are incapable of
sufficiently neutralizing the acid generated in these environments and will pass
through the system unused cansing settling and damage in sensitive mechanical
processes,

€. The specific application of technical grade magnesium hydroxide slurry
derived from highly reactive calcined magnesium oxide within neutral pH for use
to treat municipal wastewater must be manufactured o exacting particle sizs,
specific surface area and particle size distribution to provide thehighest reactivity
and proper stability for ransportation, pumping and handling.

d. This specification establishes the minimum requirements for 2 one-year
supply agreement with options for two one-year extensions for the technical grade
magriesium hydroxide shurry derived from highly reactive calcined magnesium
oxide. This product is used to control odo, reduce corrosion, and reduce
collection system gas binding and to help maintain minimum alkalinity levels for
the nitrification process. This specification establishes the minimum requirements
for a one-year supply agreement with options for two one-year extensions and
includes following sections on Scope and Classification, Applicable
Specifications, Material and Contractor Requirements, Delivery Requirements,
and Invoicing Requirements.

T,

k)

Environmental and Safety:

The Contractor shall be responsible for complying with all Federal and State of Rhode Island
standards, including but not limited to, regulations and laws conceming this type of service,
including EPA standards. This alse includes the City of Warwick ordinances and
regulations,

(o]
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3. Material Specifications: The Contractor shall ot & minimse: meet the
following specifications in the table divectly below as well 25 the Technical

Requirements in section b. below. The Contactor shall provide with the bid
submittal written, specifications for the product bid that meet the minimum
specifieations listed in the Table 1A belowr

Table 1A:

Typical Maxirum

Minimum
Slurry Basls .
Mg({OH), contained bigal 7.7 8 6.5
Bry Solids Basis
MaQ, wi% : 93 92
Cal, wi% 2.0 4.0
Si0,, wi% 0.5 2.0
Fa.04, wi% .59 Oﬁﬁﬂ
Median Pariicle Size, Micron 6.0 10.0|
Specific Surface Area, m¥g 16.0 25.0 12.0
Lbs Alkalinity/Galion 13.24 14| 12.8
Caustic Magnesia Activity/Sec 75 140 )
% Passing 328 Mesh Sieve 9.6 100 90.0
Stabilized Residual Test, Grams® 15.0 250
NaOH 50% Solution Equivalent i b Equivalent to .73 Ib Mo(OH)2 80%
Mg(OH)2 60% Solution Equivalent 100% Equivalent to 137% NaOH 50%
CaCO03 Equivalent 1lb Equivalent to .59 Ib Mg(OH)2
Mg(OH)2 60% Solution Equivalent 100% Equivalent to 170% CaCO3
Physical Properties:
Density, Ibs/gal 12.9 125
Solids, Waight Percent % 60 62 59
Yiscosity, cps® 150 360 100

“TP-112 14 Hour Stability Residual Test

"Brookfield RVT Viscometer #3 spindle @ 100 rpm, 60 seconds at 70°F

Certifications:

Drinking Water Treatment Chemicals - Health Effects

NSF International Certifies that Thioguard conforms to the requirments of NSF/ANSI Standard 60 —

b, To be considered, the technical grade magnesium hydroxide slurry
derived from highly reactive calcined magnesium oxide must also meet the
following specifications, which shall be confirmed by a written analysis. Bid

submiital wilk not be considered complete without requested documentation. If

documentation is not provided at time of bid submittal, the bid will be
disqualified. The following specifications and verifications must be provided
with the bid submittal:

10



The technical grade magnesium hydroxide shurry derived from highly
reactive calcined magnesivm oxide must be produced and derived from
highly reactive calcined magnesium oxide utilizing & wet milling process
for conststent product sizing, uniformity, reactivity and highest purity.
This requirement is utilized 1o provide consistent performance, betier
dispersion and suspension siability. Proof of origination of the technical
grade magnesivmn hydroxide slurry derived from highly reactive calcined
magnesivim oxide shall require the contractor io provide a written
description of the method confirming how the technical grade magnesium
hydroxide slurry derived from highly reaciive salcined magnesium oxide
with the bid submitial. Failure to supply the requesied items listed above
with the bid submittal will disqualify the bidder from consideration.

The technical grade magnesivm hydroxide shurry derived from highly
reactive calcined magnesivm oxide must be produced and derived from
highly reactive calcined magnesium oxide that originates and is
manufactured in the United States. Proof of origination of the technical
grade magnesiwm hydroxide shurry derived from highly reactive calcined
magnesium oxide shall require the contractor {0 provide the written street
address, town, state, zip code, contact name and contact name telephone
number at the manufacturing location address with the bid submittal,

The technical grade magnesium hydroxide slurry derived from highly
reactive calcined magnesium oxide shall be NSF International Certified
conforming to the requirements of NSF/ANSI Standard 60 - Drinking
Water Treatment Chemicals — Health Effects. Contractor shall confirm this
requirement by providing NSF/ANSI Standard 60 — Drinking Water
Treatment Chemicals ~ Health Effects with the bid submittal. Failure to
supply the requested iterns listed above with the bid submitial will
disqualify the bidder from consideration,

The technical grade magnesium hydroxide slurry derived from highly
reactive calcined magnesium oxide shail have 2 minimum Mg (OH)2 dry
weight percent purity of 92.0% or greater to insure high grade consistency,
sufficient surface area and reactivity within the municipal wastewater.
Contractor shall confirm this requirement by providing written analysis
performed by certified 3rd party laboratory with the bid submittal. Failure
to supply the requested items listed above with the bid submittal will
disqualify the bidder from consideration.

The technical grade magnesium hydroxide slurry derived from highly
reactive calcined magnesium oxide shall have a minimum 6.5 pounds per
gallon of a minimum 92.0% Mg (OH) 2 dry weight percent purity to insure
minimum reactive solids content per gallon, consistent sufficient surface
area and reactivity within the municipal wastewater. Contractor shall
confirm this requirement by providing writien analysis performed by

i
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certified 3rd party laboratory with the bid submittal. Failure (o supply the
requested items listed above with the bid submittal will disqualify the
bidder from consideration.

The technical grade magnesivn hydroxide slurry derived from highly
reactive caicined magnesium oxide shall have & median pariicle size no
greater than 10.0 microns in order 1o insure sui¥ficient surface area and
reactivity within the municipal wastewater. Contractor shall confirm this
requirement by providing writien analysis perfonmed by certified 3rd party
laboratory with the bid submiital. Failure to supply the requested items
listed above with the bid submittal will disqualify the bidder from
consideration.

The technical grade magnesium hydroxide shurry derived from highly
reactive calcined magnesium oxide shall have a specific surface area, m2/g
of no less than 12.0 square meters per gram in order to inswre sufficient
surface area and reactivity within the municipal wastewater. Contractor
shall confirm this requirement by providing writien analysis performed by
certified 3rd party laboratory with the bid subinitial, Faiture to supply the
requesied items listed abave with the bid submittal will disqualify the
bidder from consideration,

The technical grade magnesium hydroxide slurry derived from highly
reactive calcined magnesium oxide shall have a Caustic Magnesia
Activity/Sec no greater than 140 seconds in order to insure sufficient
surface area and reactivity within the muaicipal treatment plant. Contractor
shall confirm this requirement by providing written analysis with the bid
submittal. Failure to supply the requested items listed above with the bid
submittal will disqualify the bidder from consideration.

The technical grade magnesium hydroxide slurry derived from highly
reactive calcined magnesium oxide shall have a Stabilized Residual Test
result in grams of less than or equal to 25 grams to prevent feed tank
handling and wastewater treatment plant problems associated with
instability of low grade maguesium hydroxide slurry produced from
uncalcined bruciie, uncalcined dolimite, dolime, brucitic marble, or any
caustic-enhanced or lime-enhanced versions of the former. Contractor shall
confirm this requirement by providing writien analysis with the bid
submittal. Failure to supply the requested items listed above with the bid
submittal will disqualify the bidder from consideration.

The technical grade magnesium hydroxide slurry derived from highly Ol
reactive calcined magnesium oxide shall be capable of cost effectively
providing non-carbonate alkalinity for biological treaiment plant processes.
The percent by weight of the Contractor’s magnesium hydroxide shuty
shall not exceed 4.0% by weight of Ca0. This requirement is to prevent
water sofiening and to prevent the precipitation of magnesium and calcium
that results in studge production,

oS
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calcium scaling and reduced reactivity / redu tinity. Contractor
shall confirm this requirement by providing written analysis performed by
cestified 3ed party laboratory with the bid submitial. Failure to supply the
requested items lisied above with the bid submital will disqualify the
bidder from consideration.

Contracior Reguirements:

The Contractor shall provide the following information as part of their bid package response. The
bid paclage will not be considerad complete without all of the following information submitted ag
part of the package. Bid packages that do not conizin all of the requested items listed below will be
disqualified from consideration. The bidder is required to provide: '

a. Magnesium hydrosxide slurry produced or derived from uncalcined
bruciie, uncaleined dolimite, dolime, brucitic marble, or any caustic-enhanced or
lime/calcium carbonate-enhanced versions of the former are not compliant with
this bid and will not be accepted.

b. The Contractor’s technical grade magnesium hydrosdde slurry derived
from highly reactive calcined magnesium oxide manufaciuring location shall have
a minimum inventory of 40,000-gallons at all times to ensure adequate supply in
case of weather related / force majeure events that impede transportation and
delivery. The Contractor must supply with the bid submittal 2 current picture of
the minimum 40,000-gallon inventory, the location address, the contact name and
the contact telephone number.

c. The Contractor must supply with the bid submitial 2 current and valid
Material Safety Data Sheet (“MSDS™) for the technical grade magnesium
hydroxide slurry derived from highly reactive calcined magnesium oxide. The
M3DS must include 2 CAS number for the produc.

d. The Contractor must submit a writien company background/history and
qualifications with the bid submittal.

e The Contractor must submit with the bid submittal 2 minimum of fous (4
municipal wastewater references o whom they currently supply technical grade
magnesium hydroxide slurry derived from highly reactive calcined fagnesium
oxide including:

i.  Name and address of the facility;
ii.  Contact person;
iit.  Contact phone number; and

iv.  Current application of product

f. The Contractor shall submit a written report with the
bid submittal that details how the technical grade magnesium
hydroxide slurry derived from highly reactive calcined

13
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g The Contractor shall contact the Coniract Maneger afier
award of contract to schedule a meeting. The purpose of this
meeting will be io establish and muiually agree upon & schedule
and co@wdmamm of the contract with plant operations.

Delivery Requirements:

a. The Plant Superintsndent or his Designee
will place orders by phone/fas/emall, on an “as
needed” basis.

b, All shipments shall be accompanied by a centified
weight certificate, Certificate of Analysis and MSDS,

€. Delivery hours shall be specified by the WSA

d. The Confractor shall be responsible for cleanup of any
spillage or leakage during transportation or on the plant site due
to defective pumping/unloading or negligence of the driver.

e. Delivery Locations:

I Warwick Sewer Authority
il.  Contact Person: Dana DiScuillo
iit. Office: (401)-468-4714
iit. Email: Dana.a Discuillo@warwicksi.com
£ The WSA reserves the right to mquest additional
technical grade magnesium hydxo,qde slurry derived from

highly reactive calcined magnesium oxide feed locations as
necessary.

14
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Bivd. Warwick, Rhode Island 02888 v
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25 1 Aitiwe Devine
of product

a. Confractor’s name, on a professionally pre-printed numbered inwroice;
b. Contractor’s address and phone numbes,

c. WSA’s contract mumber/gurchase order number,

d. Date of delive

e Lecation of delivery;

g Ttemized description and priciag;

g Signed Chermical Delivery form for each deiivery, and

k. Copy of ransporiation invoice.




BID AND CONTRACT FORM

Tr 1 LE OF SPECIFICATION: Bid2021-09] Westewater Treatment Chemicals
Magwesivm Hydroxide

1. BID:

WHEREAS, the CITY OF WARWICK has duly asked for bids for performance of services
and/or supply of goods in accordance with the above-indicated specifications.

The person or entity does irrevocably offer to perform the services and/or furnish the goods
in accordance with the specifications, which are hereby incorporaied by reference in
exchange for the bid price below;

This offer will remain open and irrevocable until the CITY OF WARWICK has accepted
this bld or another bid on the specifications or abandoned the project.

The bidder agrees that acceptance by the CITY OF WARWICK will wransform the bid into

a coniract. This bid and contract will be secured by Bonds, if required by the
specifications.

Pricing as Follows

Countinued next page
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THE UNDERSIGNED, HAVING READ THE ADVERTISEMENT,
NOTICE TO BIDDERS, GENERAL INFORMATION FOR BIDDERS,
CONTRACT AND ALL OTHER BID SPECIFICATIONS, WILL COMPLY
WITH ALL OF THE TERMS, COVENANTS AND AGREEMENTS SET
FORTH THEREIN IF AWARDED A CONTRACT. FOR THE AMOUNT(S)
SET FORTH BELOW, THE UNDERSIGNED WILL EXECUTE A
CONTRACT WITH THE WARWICK SEWER AUTHORITY IN
ACCORDANCE WITH THE TERMS AND CONDITIONS SET FORTH IN
TEE BID SPECIFICATICNS AND CONTRACT AND WILL DELIVER THE
REQUIRED GOODS AND/OR SERVICES.

IBEDDERNM\@E:»M?QV Chewnical Lo

Luc,

1 On@«y@af contract for ‘
Furnishing & Delivery of $.4.75 per gallon delivered
Thioguard Magnesium
Hydroxide Slurry (or - )
equivalent) EQUE PSE12E51  3gventy-five.

Write in Bid Price in Words (in dollars per gallon)

2 First Option Year for
Furnishing & Delivery of $.5.10 per gallon delivered
Thioguard Magnesium :
Hydroxide Slurry {or .
equivalent) Five Dollars and ten cents

T e ; ~per osll
Write in Bid Price in Words (in dollars per gallon) Hlon

3 First Option Year for

Furnishing & Delivery of $ 5.43 per gallon delivered Z{W’éj
Thioguard Magnesium .
Hydroxide Slurry (or i

Five Dollavrs and Foft;mﬁgivé cents

ney _oallon

Write in Bid Price in Words (in dollars per gallon)

equivalent)

e
3




ASE COMPLETE THIS PACE & SUBMIT WITH YOUR BII»
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(PRICING SHEET MAY NOT

Name of Firm or Individual: _Amrex Chemical Co,,
Street Address: A7 Prederich-Sereat— /
City, State, Zip Code: _Ringhamron, . Wew York 13904 7
Telephone Number: __¢607)772-8784
Fax Number: (607)772-8786
Tmgil: fnfo@amiexchemical ,com
BN 16=118A902

.

The undersigned bidder hereby agrees that if this bid is accepted by the Warwick Sewer
Authority and the undersigned fails to execute and deliver the contract andall other
desuments required by the bid specifications within the time periods set forth in the bidding
decuments and bid specifications then the undersigned shall be deemed to have abandoned
the contract and thereupon the bid and its acceptance shall be null and void.

The undersigned bidder acknowledges and agrees that said bidder has received,
read, understood and shall comply with all of the provisions of the contract and
bid specifications.




{es Shown of your incoie @ reiur
Aumrex Chemical Co., Ing.

2 Business nace disrogesded oridity name, § GRIGrent fOm SDOVE

¢ Bog

i’g 8 Check appropriate hox for federal tax classification of the person whose nemie is amared on fine 1. Ghaok only gne of the | 4 Exernptions (codes aipply only 1o
&) foliovdng seven boxss. certain entities, not individuals; ses
< e . instruciions on page 3k
S E] individuai/scie propricior or E’j G Comoration (s Corporation O Parinership ﬁ Trustfestaie
g 2 single-memizer LG Brempt payee code §f any)
2 [T} timiiea Hiabitiy company. Enter the tax ciassification {CxC cuporation, 8=8 carporaticn, P=Patinership) & . -
8 g Note: Checls the eppropriate box in the fine abovs fo7 the tax ciassification of the single-msmbar owner. Do rot check Exemption from FATCA reponiing
% e LEC  the LLO Is classied es a single-member LLC that is disregardsd from the owner unless the owner of the LLC Is o0 (if any)
= another LLC that is not disregerded from the owner for U8, faderat tax purposes. Oibenwise, & singie-mermber LLC thas P — S
& &% Is disrsgardad from G owner should check the appropriate box for the tax classiication of is ownar,
& 1 [ other see instrustions) > Pois to oesounts melttamod cuteit o US)
£,

¢ | 8 Address frurmbar, sirest, and apl. or suite No.) Sea instructions.
& 1117 East Frogerick Street

Requester's neme and address {optional)

& City, stato, and 2P code
Binghamton NY 13904

¢ List accournt numberls) here {optionzi)

Taxpayer ldentification Number (TIN]

TiN, iater.

Note: If the aceount is in more than one name, see the instructions for line 1. Also see What Name end

Nurmber To Give the Requester for guidelines on whose number 10 enter,

Enter your TIN in the appropriate box. The TIN provided must maich the narne given on tine 110 aveid
bactwup withholding. For individuals, this is generatly your social security number (SSN). However, for a
residont glion, sole propristor, or disregarded entity, see the instructions for Part §, later. For other -
entilies, R is your emnployer identfication number (EiN}, If you do not have 8 number, see How fo gef a

Soclel eecurty number

(el Ceruficaton

Under penalties of perjury, | certify that:

1. The nuraber showwn on this form is my correct taxpayer identification number (or | am waiting for & number to be issued to me); and
2.1 am not sublect 1o backup whhholding because: {a} { am exernpt from backup withholding, or {b} | have not been notified by the internal Revenue
Service (INS) that | am subject to backup withholding as a result of & failure to report alt intersst o dividends, or (c} the IRS has notified me that | am

no longer subject to backup withholding; and
3. tam a U.S. chizen or other U.S. person (defined below); and

4. The FATCA codw(s) sntered on this form (if any} indicating that | am exernpt from FATCA reporting is correc,

Gertification Instrections, You must oross out kem 2 above it you have been nofified by the IRS that you are currently subject to backup withholding because
you have failed to report all interest and dividends on your tax refum. For resl estate fransactions, tem 2 does not apply. For morigage interest paid,
acquisition or abandonment of secured propeny, canceliation of debt, contributions to an individuat retirement arrangement (IRA), and generally, payments
other than interest ang dlvi%ds. you are not requir% 0 ;‘»Qn t}lglce‘]nir\cation. but you must provide your correct TIN. Sae the instructions for Past I, later,

fa ¥

Sign | eignenro of J N0 g 0

Here U.8. parson

i

\9’{ YN

bote> 7/17/20

[4
General instructions ~

Ssction references are to the Internal Bevenue Code unless otherwise
noted, :

Future developmerits. For the latest information about developments
related 1o Forrn W-2 and its instruciions, such as legislation anacted
after they were pubslishad, 00 10 wwrw.irs.gov/FormWeg.

Purpose of Form

An individual or erviity (Form W-2 requester} who is required 1o fite an
information return wvith the IRS must obtain YOUF COMmect taxpeayer
ideniification rumitser (TIN) which may be your social sacurity number
(SSN}, individual tascpayer identification number (ITIN), adoption
taxpayer identification number (ATIN}, or empioyer identification number
{EIN), to report on @n information return the amount paid 1o you, or other
amount reporiable on an information return. Exarnples of information:
retums include, bUR are not limited to, the foltowing.

e Form 1089-INT (irvierest eamed o paid)

° Form 1098-DIV (dividands, including those from stocks or mutual
funds)

© Form 1098-MISC (various types of income, prizes, awards, oy gross .
procesys)

o Form 1099-B (stock or mutual fund sales and certain other
transactions by brokers)

o Form 1098-8 {procesds from real estate ‘tran'sactiohs)
o Form 1098-K {merchant card and third party network transactions)

o Form 1098 (home morigage interest), 1098-E (student loan interest),
1098-T {tuition) ’

o Form 1098-C {cancelad debt)
o Form 1098-A {acquisition or abandoenment of secured property)

Use Form W-8 only if you are a U.S, person {including a resident
alien}, 10 provide your correct TIN.

I you do not return Form W-8 to the requester with a TIN, you might
be subject to backup withholding. See What is backup withholding,
iater,

Cat. No. 10231X

Form W-8 mev, 10-2018)










v 1 Tank Size, gal MGD
supplementation and
collection system odor ry, MD 21771
conirol 301-828-2674
2. | Stafford County, Alkalinity Ed Hayner 6000/2500 14.25 pGp
VA supplementation and Coal Landing, V&
Agula and Little oder control. Switched 22193
Falls Wiwtp from Univar magnesia and 540-658-4826
ime slurries, ,
3.] Kent County, DE Odor control for three Dave Whitney 2560 6.8 MGD
regions 139 Milford Neck Rd,
Milford, DE 19963
302-335-6000 x-222
4. | Gwinnett County, Odor control 15 riles Christen Smeby 8000 {x3) S MGD
Y& from plant, pebble lime Hazen & Sawyer
slaker shut down Atlanta, GA
404-459-6363

|
|
i
!




THIOBUARD®

Product Code THIOGUARD®

Synonyms , Magneshim Hydroide, Mag Hydroxide, Hydrated Magnesia, Mg{OHle
Regommented uss of ¥ silenl snd restictiong on yies

Recommendad Use Waste water ireatment. Hydrogen sulfide contral,

ses advised agalinet Ne inforination available

Delalls of $hve suppiler of the salety dats shost

panufacturer Addess

Promier Magnesia, LLC, 1275 Drusuners Lane, Sulte 102, Wayne, PA 16087

Emsenensy teloplions number

Company Phone Number §10-828-682¢
34 Hour Emergency Phone Number Chemirec 1-800-424-9300
Emergeney Telophone Chemirac 1-800-424-8300

Classiilcation

OSHA Regesiatory Status v
Not hazardous in nermal industial uge. Dust from dried product slury ks classified s a "nuisance partioulate, not otherwise
regulated” as specified by AGGIH and OSHA,

Not a gengerous substence or mbdure ascording to the Globally Hanmonized Systerm (GHS)

Label siements |

Bmisrgency Overview

White to cfi-white aqueous slurry. Nat a fire or spill hazard. Low toxicity. Dust is classified 25 @ "rusisance particulate not otherwise
ragulated”. Do not store in drums of tanks constructsd of aluminum| See section 7.

IAppearance Slumy Physicsl state  Liquid o Odoy  Odorles

Parficulate may causé eye initation

Low toxicity by skin contact .

An unfikely route of exposure. I ingested In suffictent quantity may cause gasirointesiinal disturbances. Symptoms may include
writation, nauses, vomiting and diarhes,

Hazards not otherwiss classifled (HNOC)

;o




TEOOUARD® Ravision Dale

Commaon name Magnesium Hydroxids CASE 1308-42-8.
Synonyms Magnesium Hydroxide, Mag Hydrodde, Hydrated Magnesia, Ma(OH)z
Formuda #9 WMig{Chk
Ghomical Name CAS Mo, Wolaht-% Trats Swevel
Walor . 7732-186 38-47
{fagraiurn Hydeoxids 1308-42-8 £3-81

Zye contact Rinise thoroughly with plenty of watar, elss under the eyelids. If eye irritation persists: Get
mredica advissfatienton.

Shim Contact YWash shin with sogp and watsr.

Inhalation Romove lo frosh alr. If breathing has stopped, give artificial respiration. Get rmoedicat

altention Immediately.

Ingestion Ingestion is an uniiksly route of @xposure. ll ingesied in suliicient quantity and vietim is
consclous, give 1-2 glessss of waler or milk. Never give anyihing by mouth to an
unconscious parson. Leave decision to induce vemiting to quelified madical personnel,
since parlictes may be aspirated Inlo the lungs. Seek immediale medical altention.

Most Imperignt symploms snd effscte. both acule and delaved

Symploms No information avallabls.

Indication of any Immediate medleal sitention and snegls! roalment neadod

Note to physlelans . Troat sympiomatically.

Sultable extinguishing media
Use exlingulshing measures that are appropriate to lecal ciccumstancas and the surrounding environment. Firefighters should wear
NIOSH approved, positive prassure, self-contained broathing epperatus and full profective clothing when appropriate.

Unsultable extingulshing media Caution: Uss of water spray when fighting fire may be ineflicient.

Specific hazards arlsing from the chemical
No information evailable.

Explosion daty
Sensitivity to Mlechanical Impact None.
Sensitivity (o Static Dissharge  Nong,

Protective aguipmont and precautions for firsflanlers ‘
As in any fire, weer self-contained broathing appatalus prassurs-demarnd, MISHARIOSH (approved or squivatent) and full
protective geal.,

ALK

BT e e

SE0¥

Personal precautions, nrotactive eoulpment and soigrasney nroeadirgs

Page 217




saraonal precautions Ersurs adeguats vend

fiation, especially in confined aress.

Eavirgnmenis

fL LB R T8 2

Environmenis

Metiode 2

Methsds for conlelranent Provant furthst leakage or spiliags ¥ safe o doso
Methods for cleaning up Carafuly clean up and place malerlal into & sufable container, belng careful to avoid

erazting sxcessive dust from died product. If conditions warrant, clear up personnel should
waar approved sespiratory protection, gloves and goggles to pravent rritation frovm conlact
andior inhalation.

procautions Jor safe handling

Advice onr saie handling Handle In accordance with geod industial hygiene and safely practica.
Conditions for safe slorase, cluding any incompatibilities
Starage Condilions Do not allow product to freeze. Do not store in drums or tanks constructed of slurminuml,

Incompatible matedals Malelc anhydride; Aluminum metsl in contact with product may graduce hydrogen.

Control parsGiotorns

Exposure Guidelines This product, as supplied, does not contaln any hazardous materials with occupationst

_ exposure limits esteblished by the region apscific regulatery hedies. :
Appropriate engly 1 Gontrols :
Enginesring Gonlrels Provide sufficient ventilation, in both volume and air flow palisms to control mist/dust

concentrations below allowable exposura lisits.

Individual profection mess ongl Brotecilve sguinment
Eyelface protestion The use of oye protaclion is recommended.
Skin and body proteation The use of aye protection, gloves and long sleeve clothing is recommended.
Resgpiratory protostion " provide workers with NIOSH approved respirators in sccordanca with requlsements of 20

GFR 1810, 134 for level of exposure Incuirad,

Genaral Hyglene Conslderations  Avold contact with eyes, skin and clothing. After handiing this product, wash hands before
@ating or drinking.
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Vo ting polntifreszing polnt
Bolbing volnt 7 bolllng range

Fiash polnt

Bvazporation rals

Fiammabliity {solld, pas)

Flanwaabiitty Limlt In Ale
Upper ammability Bmit
Lower Bammability fmit:

Yapor progsure

Vapor denglty

SpecHic Gravity

Water solubliity

Solubllity In other solvents

Partition cosfiiclernt

Autolgnition temperaiure

Decompositlon temparature

Kinematic viseosity

Dynamic viscoslty

Explosive properlies

Oxidizing properiies

Other Information

Soflening polnt
WMiotocistar walght
VOC Content (%)
Density

Butk density

Yalueg

18-11

2100 °C 3800 °F
taeas fras water 1 100 °C

{Chemically combinad water at 350°C

Mo Information avaliable
Same gs waler
No Information available

No informalion available
Mo Infonnation svaiiebis
Mo information avaiigble
Mo information evaliable
1.45.

No Information avallable
o information avaliebls
No Information available
Mo information available
No information gvailable
Mo information available
No information avallable
Mo information available
No informiation available

Mo information available
No informatlon avaiisble
Mo information avaitable
No information avaitable
12.71-44.19 lbfgal

Remarks

Aguenus Slurry

Reagivity
Mo dala availeble

Ohomical stablilty

phs

Pogsiblity of Hezardeus Reactions
ptone undar nonmal procassing.

Hazardous polymerization

Ceondilions to aveld

Stablo under recommended storage conditions.

Hazardous polymarization doss not oceur.

Exirames of temperature end direct sunlight.

Inconpatible materiols

Maleic anhydride; Aluminum metal

Ha

Hend and sleam,

azavdous Decomposliion Produsts

in contact with product may producs hydrogen.

s Bon on Hkely rontes of axoanBlire

“ociaet nformation

Product does




Zavislon Bals
tnhaiation Mo dais aveilable,
Fye conlast No dale avaliable.
Skin Contaect Mo daiz avaliabie.
ingestion No date available.
[Buomical Name Oral LOBO Bermat LGS0 inhalation L6840
Wier s oo mifg (Ral} « -
7732-18-5
Magnesium Hydrogde » 8500 mefkg  ( Ral) . -
1200-42-8

nformation en foxicolopical gflect

AAMAAS Y

Symptoms

..... S

Mo Information avaliable.

Delayed and immediate offents g0 wielt as chronle effysts from ghort ang long-16em eXNOBIE .-

rritation

Senslizallon

Germ cell mutagenicity
Carcinogenicity
Reproductive toxlelly
STOT - slngio sxpogure
STOT - repeated euposurs
Aspivation hazard

Begtoxeliy

May cousa ey inltation.
No Information avaiiable.
No information availabls.
No information avaliable.
Ne information available.
No information avaliable.
iNo information aveilable.
No information available.

#omerical measurss of toxdelly - Produst information..,

Mo data available on any adverse efiscls of this mataiisl on the environment

Purslatence snd dogiradabiiity

Mo information availsble.

CLoainated packaging

No information available

This produce doss not exhiblt any characterstice of a hazardous waste. The product is
suiiable for landfil disposal oncs the frae water component is svaporated of absorbad by 2

suitabls absorbant {earin). Follow &l ap
dispusal,

00 not 1eUse coniings.

plicable foderal, state and local regulations for safe
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VARRING! Premisr Magnesia, L1.C orohlbits this product froim wansportation or storage in
tanke consirucied of aluminum S sestion 10.

BAT. Nt raguistes by DOT as 8 hazardous materal, No hazard class, lebel or placard required,
o LR or NA resmbst assigned.

Tnternational lnvento

e e M 225

TSCA Complies
DSLINDSL Complies
EINECSIELINGS GComnpllas
ENCS Doss not comply
IECSC Complies
KECL Complies
PICCS Coraplies

AICS Complies
Legand:

FEGA - Uniled Slatas Toxie Substences Conisol Act Saction 85} lnventery

DSLNDSL, - Canadian Domestic Substances Listen-Dornasilc Substances List

ENECSIELINGS - European inveniery of Exigiing Chamical Subsiances/European List of Notified Chemical Subslances
BHOS - Japan Bristing and New Chemilest Substances

$E0SC - China inventery of Bxsling Chremicat Substantes

HECL - Korean Bxisting snd Eusluated Chamicel Subsiances

$IGCS - Phiipplnes inventory of Chemloals and Chemical Substancas

ACS - Australian ioventory of Chemical Substances

Us Federal Requlations,

o

SARA IS

Seclion 313 of Tlils i of the Superfund Amendmanis and Reautharization Act of 1988 (8ARA). This product doss not contain any
chemicals which are subject to e reporting requirements of the Act and Title 40 of the Code of Federal Regulations, Part 372

SARAB11IIZ

Jopard Lol

" Acute health hazard o No 4
Chronle Hoalth Hazard No
Fire hazard No

Suddsn release of pressurs hazasd No
sctive Hazard Mo
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THICGUARD® Revision Date  Df=July-2619

CERGLA

Fhae malefial, as supplisd, doss not confaln any substances reguiated 8s hezardous substances undey the Comprehsnsive
Ervironmental Response Compensation and Liabilty Act {CERCLA) (40 CFR $02) or the Superfund Amendments &
Roeauthorization Act (SARA) (40 CFR 388).  Thers may bs specific rsporting requirements at the local, ragional, o siste jsvel
pertaining to raleases of hie wnaterat

P

e
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his produck cloes riot contain any Propostiion 65 cheraicals This product does not contein chemicals known 0 the siale of

California lo cause birth defacts or othar teproductive kam.
U.S. State Rlghlfo-Kna Resulations
Chernlcal Nome Now Jetsey ; lesgachussiis Ponnaylvanis
Watar ~ . -
7732-18:5

NEPA Health hazards O Flammabiliy 0 instebilily © Physical and Chemleal
Properiles -

HeUus Moalh hazarde © Blampmabiiity 0 Physical hazavds ¢ Personal profection X

Rovision Date Q=July-2019

Fovision Note
Ne information available -

isclaimer
infermation provided in this Safety Datas Shest lo carvect to the best of our knowdadge, Information and ballef at the
aate of its publication. The informalion given e deslgned only 2% & guldance for safs handiing, uss, processing, slorags,
sransportation, disposst and release snd s roL 0 b sonsitered & warranty of guality speslilcation. The Infonmation
polates only (o the specific material doslgnated and wmay not be valid for such material used in comblnation with any other
myalerizle 6v In any presess, unless specified In the text.

Bad of Salely Data Sheet
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pH Adjustaent

Acuamnghi precipitation Agent
i Adjuatment

AguomegNW 63T Precipitation Agent
PX Adjuskment

Magod 93 HRIWI pH Adjvetmant

Mubri-Hge precipication Agent

‘ pE 2djustrent

Nukri-Mgee pracipitation Rgent
pE Adjustment

7@ 325 OX pB Adjustment

Fhloguaxd pracipitation Agent

Thicguarxd 63%

Hete

’

pH Adjusbuent
preciplitation hgent
R Mjustrent

, Additions shall not be rade to chie dcoument withouk priox gvalvation

L of 3

ton Goo
200 @g /i
200 =g/l
30¢ @G/ R
366 wg/k
360 wgf L

Moz Uso
300 g/ L
300 wgfl
300 WG/ T
30 [0
300 wg/L
360 we il
300 w3/
368 wg/%
366 Bgdl

and acceptence by N8F Intexnational.

756 N. Diboro Reed, Ann Adbss, Michigan 48108-9723 USA
1-BC0-NSF-MARK. | 734-769-8010

vvrw.astosg

the rogRirerments of
wont Chemicels - Wealtk BRfaats

C0005232




TR

el BAOD

ThStar 1) 8020 Verolen 9,02
Sefol 626 Unll { Per 2

g
&
=

“Tristes 1 5620 5,02

Pllo nents: 36508436
Chomisl IF N o
Subnlifi; Baflen Toshnelogybabt,
e RNTeIor 11 90R0UMAB020 HFSEREE-4S\05980488.8hAP

Storad: 48902097 $41i88.PM:
Comploleds AM@I0(7 &47:48 P4
Repest Tae: 47412017 €:12:01 Al
Saqmple Masd: 1.0808 5
Cold Free Spagel 46,7862 en®
Low Presiire Dess: Nens

Anclyale Adeorplive: N2
Anelysis Beth Tomp.: 78801
Thormel Caresfien; No ‘
Wera Free Spaes; 146860 e (onoured
Equifioretion intervek 200
Sample Densfly: 9,000 gead

Automatle Deges: Ne

Gormmnants: Niagraslum Hydrowlde Thiaguard-1-080217 Projoel #96388-38 BT 165 24069049

Supmary Roport

Burihee Ared
Blngle polat buitaca @ree Bffe = BIOBILEIAE: 14,7768 MY

oot By

Raa og b 00




)

o 0 =

Page 9

Blle nemet

Fie
Gample
Coramen? 1
Gornrnent 2:
Optiost models

Vbliine Stalistics (Beommelrs)

S 198201000801 Hlopuud<HIa0817, AV Say

ThiaguardePegeEsIz.AVes
Thisguend-1-080817
Megnesium Hydreside

PREMIER WAGIESM  Chomjal A2
Perlidle ‘u’@@m@@ﬁg@g&@%@ Baler Nem-aaueees PTLIDX AWTETOAT
Powlor.ge0d FIDS tneinbes

Trloghasd-1-680897_ AV&.Sav

Caleulatene from 0.040 pew bo 2000

Yolume:
Mesn:
fadian;

Mosniiedian ralle:  0.887

Mois:
oo 9463 gim

100% ' A

3,788 pm 8D 2810

3,818 e Vodonest . 4049

' Shewneas: 0,077 LaR skewed
4,443 yin Keosle:  <0.404 Plalyhusiie

don 3810 pm dot 8272 YR

Aiferantisl Veluge (Average)

20 8un 2007 14:02

" Yolume {963
Eond
(473
T

- Thlepueid-T-080897_AVE ey

o g H

' ;énh.“g o
T
MESEE
G .

ua Y I8 "éno
q'g% %;: i i‘z '0 (.:&0
,:?r* ek i’gi' s

$ 40 - Ho oo

Particle Glametss {um)

ek
%}Z@l%"\ﬁ'
e i 01




185 Cpmnsies Biess
.40, B J2 ‘
Woayreaville. NOZHHE

Bl HH52-42840

Caustle Megnesla Astivity Resulls

v T —

Gomple D ' Rolwod

g

o Gomplo fomorii®oodl  -Date (T

. _ Geliled Rl
“Thlopuard-T-062516  TP-1G227 426

Choreceled | 4S8 W

s
e e




iRneey Muimbor §7248

it e it =

Ropor; proporad fors Rapen proparca bis
s Seinil) Gt

Prasrilar Magnosin L0 ,,
e Gomidosee Biroc) Purehoge Ordiors
Woynosyiie, NG 28788 097685
Fhone; Ba8-4624704 0, 31
Eymal: fisediPofrashomieshans) Por fudhor aoolelanss, 6aiaiasts
“ A Bishells Bl
- Fostnlsel Maaagar
$0 Ban 8070
HapniEo, TN 37:‘@43@%11@11@

-

‘ @ample: Thloguard-8-080817 - - ' -'i
Lab I0: 201 7-[3-8342 @@@@W@@sﬁ@‘é%@@@é} .

T T

fnabyale. Rothod Roauk Bgip Gomplo Ameut ¥ood Dato (fms)

i Allaligiy 05 Ge03 Equily : » - ‘
‘Glient Motiod (Secole) 92.621bp aquiyslont GaCEs0l A8 Rosoived Bl

imsr sy

B D440

A,

For Alkalinky 0 GaCUR Bguivelan), losting was pasbsied by Methad TR0, Raw. 1, *Caloviotion of Thidguayd AlulinRy Bvproneed ap
ibigstiers Delelum Garbeacle Egivaloal®

Firlo rapen ahdl ol




Hoped Nmbor Byau

: Laboratory Report

Report preperst for
Jonin Ladst

Braicder Maganéla 110

162 Comunsreo Blegot
Wayriosvlle, NC 28768
Froa0 828-462-4784 el f:H

Emaf: ﬁmm,&w mieglienm

'{P
4

'*\?C’V")f& WC‘”DF Fo s
it o

ﬁmmmo Opdeys
O 17084

Eor further aedlelense, eoriasds
%*m&m
i NES
PO Box BIBID B
E”ﬁm‘ﬁﬁ@a m smm@a@
289) 81 . 1629

Bamysle: Thiogusrd-0-030747

.E

@@W@@:@@ﬂ"z‘k@&%

Lay 15 2017-1-5840

z T 5 i SRR %M;t

Anefyels Method Raawmk Beoolo Goriple Amioual Yeed Bets (Time)

T07: Donolly T == — = H—

ABTV D476 12,68 Mefgalion (UB) AnResalicd - 4588478 o6

BTN D478 e rgslon(8) fsReedbes %m@% %gg«@%g
oo IOl B e, . *

Feotitn arg mimppmm ) &mum feated,

Thts ropest ohell red b@ popiadunad, okespt In et Wikt Ui viton enpvowl of the leborsleny,




Josh Ladet ~
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Followlng s our analysis of ‘iﬂﬁ@ inateal (fokl cxldes ars fopared on & caldned basis):

%Loseain .62

i Loss
0 18000 G 1 Heus
% Na20 < 001
" ARO3 0.07
¢ 8508 0,14
“ (20 < 0.01
® Cgld- 059
v Tho2 0.64
¥ Graoa < 0.01
° Min0 0.02
¢ [Fer0s 0.24
" p205 < 0,0
“Zop <0.61
" (g0 8,60

Thenk yeu for the opportunily to @W@Wﬂ this analysle.
Plegse contact me &t 800-828-1 @x@??@) vilth any tuestions regerding this report.

.

Jehn Fomenke

ideriager, Laboralory Sewlcss
@16) 2788774
Jomenlo @wedhlngtonndlis.com
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| ard® Magnesia

, Thioguard™ Mag:
tive Municipal Wastewater Management

<

in general, ireatment plants and collection sysiems operate better with
wastewater that has proper, stable pH, with lower acidity and higher alialinity.
Thioguard TST is a simple, safe and cost effective sirategy that extends the life
of wastewater infrastructure while imoproving the overall economics of collection
and treatment.

iMilk of Magnesia, (Mg(OH)z), is a viscous, mildly alkaline mixture widely known
for medicinal use. Thioguard is industrial grade milk of magnesia developed ang
adapted for use in municipal wastewater collection and treatment. Chemically
magnesium hydroxide (Mg(OH),) provides a freely moving slow release source of
non-carbonate alkalinity. It is easy to handle and adds no sedium or TDS pass-
through. Alkalinity confributes to the properties of wastewater, many of which
positively affect the physical, biological and chemical processes required for
better wastewater transport and treatment. Thioguard also provides Mg?*, an
imporiant micronutrient necessary for improved flocculation, clarification and
biologic treatment.

Thioguard can be applied locally, or as 2 comprehensive sirategy to improve the
overall operational performance of an entire system. No other chemical strategy

°

is as safe and as cost effective for municipal wastewater systems.

The following pages provide information regarding modes of action and
measurable process benefits. Depending upon the collection system
configuration and treatment process Thioguard can: -

Substantially Extend The Useful Life Of The Coliection System
Reduce Chemical Consumption (10-25%) $5,000 to 15,000//mgd
Reduce Hydrogen Sulfide Gas Evolution by 95%

Reduce or eliminate FOG (fats, oils and grease)

Improve Safety and Eliminate Chemical Spill Concerns

Reduce Energy Consumption (15-50%) $7,500 to 50,000/yr/mgd
Reduce Bio-Solids Output (5-15%) $1,000 to 5,000/yr/mgd
Increase Treatment Capacity (10-50%) $5 to $10 per galion

® ® ® 9 © ©

e @
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Wastewster has changed. Since the enactment of the Clean Water Act in 1972,
miore cantralized reatment, ﬂ@)n@@w retention times, low flow plumbing fixiures,
higher influent BOD, the shift fr ph@ephazb fo sulfur based delergents and
elimination of h heavy metal i rn@uw al @u@@h@lf@j@g all contril t@uu@ 5 rapid depletion
of dissolved oxygen. These faciors have cha ng@@ © 30 years and
they result in less control of biologic oxidation during ftmliug[.)@ 't and treatrment.

In addition to treating stronger more sepfic influent, ireatment plants today are
required to comply with more stringent discharge requirernents, including tighter
control over variables such as pH, alkalinity, turbidity, ﬂﬁﬁr@g@ﬂ, phosgphorus,
path©g@ns and residual chlorine. These effects, combined with the impact of
aging infrastructure have caused a marked increase in total expenditures for
wastewater treatment. Together with new regulatory requirements such as
Capacity, Management, Operations and Mam&enanm {CMOM], there is a
compelling case to add Thioguard magnesium hydroxide to the collection
system.

In 2000 the EPA estimated 8 percent of U.S. wastewater collection systems were

already in poor condition or worse. By 2016 the EPA projects more than 50% of
the country’s 600,000 miles of sewers will be in poor, very poor or inoperable
condition.

Pa’@p@m@@ of Magnesia

Magnesia is most @@mm@nﬂy known as a remedy for acid stomach. Taken
internally, milk of magnesia serves as an acid acceptor and gently neutralizes
acids and acid gasses at moderate pH.

it is common for wastewater professionals and consulting engineers to be B
unfamiliar with the properties and overall benefits of magnesia addition. The
technology has besn developed only within the last ten years. For this reason, a
discussion on the properties of magnesia is in order,

Before considering what Thioguard does or how it works, it is helpful to better
understand the chemical and physical properties of magnesium hydroxide. In the
U.S., magnesium hydroxide has been in production since at least 1874,
However, it has only recently become competitively priced and widely available
for municipal application. Because of its effectiveness, relative cost and
environmentally friendly properties, it is an ideal choice for today’s wastewater
professionals.

Framier Chemicals 2002 2




The solubility of magnesiu
and its reactive pH is only 9.0.
ﬂv@r@ht@@ will buffer and contro UpH in the
wastewater this Is an ideal pH to control hy gdr@g@m sulfide evelution. Over-
@dd ition with magnesium hydroxide will n @ dﬁ‘ ive the pH higher, an important
consideration for safe system-wide applica

‘]]‘i“ is;;

m hydroxic

mn@@ ach

Fa

S &

w@*, Li))uU 3
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& is much lower than elther caustic or lime
pr"ﬂ@ a2l te

rms this means magnesium

noe of 8.5

t0 9.0. For municipal

appﬂ @gtuxﬁm
or gallon for

Property 50% NaOH 30% Ca(OH), 58% Mg(OH),
Y%l-ydroxide 42.5 45.9 58.3
Solubility in 42 0.185 0.0009

Water
/100 m
Reactive pH 14 12.5 9.0
Freezing Point °F 61 32 32
Weight 1.37 1.27 1
E@Js;aﬂvaﬂemy

For neuiralization three elements are worth commercial consideration; sodium,
calcium and magnesium. Sodium is widely used and recognized in the forms @f
caustic soda (NaOH), and soda ash (NaxCOs). Calcium is also widely applied as

quick lime (Ca0l), calcium hydroxide (Ca{OH)s), and calcium carbonate or
limestone (CaC0;). Magnesia is available as MgO or more commonly as
magnesium hydroxide slurry.

Element Atomic Number Alomic Weaight
Na, Sodium 11 22.98
Mg, Magnesium 12 24.31
Ca, Calcium 20 40.08

Acld neutralization occurs when hydrogen ions are combined with hydroxyl ions:

Prerier Chernicals 2002
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vase rsagent choices, magnesium hydroxide

mass per hydroxyl lon provided {o the wastewater:

1= 39.98 units per hydroxyl ion
442 = 37.04 units per hydroxyl jon
- 34)2 = 28.15 units per hydroxyl lon

For this reason magnesium hydroxide provides more neutralizing power per ton
than the other alkali choices. Mere imporiantly for practical wastewater

applications, reaction rates are slower and pH is more easily controlled within the
ideal range to prevent sulfide formation and evolution.

Handbooks of wastewater practice have long recognized pH control as a means
to mitigate sulfide odors. However, the relative high solubility of lime and caustic
soda present difficulty controlling pH over wide flow rates and retention times.
Lime readily carbonates and the byproduct of lime reactions results in scale and
large volumes of sludge. Each pound-mole of lime yields 172 pounds of sludge.
Stated another way, for every ton of lime added, 2.32 tons of sulfate reaction
byproducis are produced. When the water content and carbonate reaction is
taken into account, lime addition yields over 5 tons of sludge for every ton added.
This contributes to scale and solids accumulation in the collection system as well
as added biosolids disposal costs. _ :

For this reason lime Is a very poor choice for addition to the collection system,
Most handbooks of practice recognize this shorteoming and recommend lime be
restricted for use principally fo the back end of the plant for sludge stabilization.

Neutralization of one mole (98 Ibs.) of 100% Sulfuric Acid yvields:

Thioguard Mg{OH), + HS0, 2 MgS0O, +  2H.0

(55.3 tbs.) (95 b8 {1203 188 (36 10.)
g, I hae e Rafl v j ) o . X °

hyd!é’lﬁ@d Lime gﬁggﬁ)g L E;%%gg %@742%9? 2H0 57 (38 Ibo)

Caustic Soda  2MaOH + H80, 2 N&,S0, %  2H,0
(80 oy {98 bs.) (142 108.} (28 lbs.)

Soda Ash NaaCO, + H.80, > Na.S0, 4= CoO8  + H.0
{108 86} (98 1bs.} {142 bs.) . 44 108) (18 Ibg,)

" CaSO, precipitates as sludge.
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Addition of Thioguard to municipal wastewater collection systems is a proactive,
rather than reactive, executive level sirategy. It provides a wide range of
tangible, measurable benefits from extended infrastructure life, o improvements
in safety, odors, treatment quality and freatment costs. The sum of these
benefits far offset the costs of implementing Thioguard addition. Fiscal benafits
vary with each municipality, and they are systerm specific. However, from
experience quantified costbenefit is in the range of 1:5, o as much as 1:11.

Process/Problemn __[mpact Mode of Action

Collection:

Grease Reduce/Eliminate pHfSaponification

Odor Reduce/Eliminate pH, Adsorplion/Absorption
Safety Improve Non-Haz, Remove H,S Gas
Hydrogen Sulfide Reduce/Eliminate pH, Sulfide Association
Corrosion Reduce/Eliminate H2S Control

Collection Methane Reduce/Eliminate pH

Treatment:
Grease
Odor
Safety
Hydrogen Sulfide
Corrosion
Settling
.BODs
Heavy Metals
Polymer Use
Flocculation
Filamentous
Energy Costs
SVl
RAS
TSS
VSS
Digester Gas
Biosolids Quality
SAR

Reduce/Eliminate
Reduce/Eliminate
Improve
Reduce/Eliminate
Reduce/Eliminate
Improve
Reduce
Reduce
Reduce
Improve
Reduce
Reduce
lmprove
Improve
Reduce
Reduce
Improve
Improve
Improve

pH/Saponification

pH, Adsorption/Absorption
Non-Haz, Remove HaS Gas
pH, Sulfide Association

H2S Control

M/D Ratio
Floc/M/D/Settling

bH, Precipitation
Floc/M/D/Seitling

Mg®* Micronutrient

Mg®" Micronutrient
Catalysis/Bio-enhancement
Floc/MID/Settling

Svi

M/D Ratio, Ad/Ab
Bio-enhancement

pH, Bio-enhancement
Mg Addition

Mg®* Addition

Magnesium hydroxide is a finely divided slurry. Concenirations typically added to
wastewater range from about 10 ppm for weak wastewater to 100 ppm for
strongly septic wastewater. This depends on acidity, conductivity, desired
benefits and alkalinity requirements.
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Hydrogen sulfide is [;r@f“z ! ‘ha collection
systenm:. Sulfate-reducing back : ,mnfiuéeb ,% as an electron acceptor
pﬁ@@ﬂumm g sulfi @I@ Within the ao"n @E pH nge for most runicipal wastewaters,
sulfide will partition to dissolved HayS and | 35 Dissolved H,S gas escapes to the
hc,@zd@pa@@ of the collection system. HzS in the heads [cs ce can then be oxidized
fo sulfuric acid by Thiobacillus bacteria. Acid produced by these bacteria attacks
pipe.surfaces | @@@mg to corrosion (ﬁ\QCL 1989). Aﬂﬁ: hydrogen sulfide can
escape fo the environment causing nuisance @d 3, of In extreme cases, severe
health problems.

Ay num Ser @4 different methods are commonly @rpdf@d to reduce hydrogen sulfide |
gas In wastewater collections systems. Examples include shock dosing with
NaOH to kill microorganisms; acidfiron ﬂddiﬁ'@q to precipitate sulfide from |
wastewater; oxidation of sulfides with chlorine, hydrogen p@«@md@, potassiumm |
permanganate or oxygen, spraying of pipe crowns with magnesium hydroxide
slurries; nitrate addition intended to promote biologic nitrate reduction over
sulfate reduction, or combinations of these techniques

From the acid/base chemistry of sulfide species, pH control of the wastewater is
among the most effective methods to reduce the release of hydrogen sulfide gas.
For example, raising the pH of the wastewater will shift the sulfide species from
HaS to HS, thereby decreasing the concentration of agueous phase H,S.

According to Henry's Law, reducing dissolved or agueous HaS results in a direct
decrease in the equilibrium concentration of HzS in the atmosphere (H2S). The
results of equilibrium calculations based on acid dissociation constants and
Henry's Law for sulfide species are shown below. As can be seen, the HaSg)
concentration in the headspace is a function of pH. Hydrogen sulfide in the
headspace is greatest below a pH of approximately 5.0. As pH is increased,
HaS(y in the headspace decreases rapidly. From this anslysis, it is clear an
increase in wastewater pH reduces the amount of HxS, released o the
headspace of the collection system. This directly decreases odor and corrosion,

Since wastewater pH is typically near 7.0, any increase in pH reduces HaSy)
concentrations. Henry's Law predicts raising pH to approximately 9.0 virtually
eliminates all headspace hydrogen sulfide. (Note: field data from lines using
magnesium hydroxide reveals headspace hydrogen sulfide reduction in excess
of that predicted by Henry's Law. This is caused by n@nwsaﬁutwﬂ phase, surface
reactions with unsolublized magnesia particles.}

remigr Chamicals 2002 6
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Sulfide speciation diagram for closed systern at equilibrium with
5 mg/L total sulfide dissolved in water at equitibrium at 25 °C.

ithough Thioguard relies in part on Henry's Law {0 reduce headspace hydrogen
sulfide, there are three principal mechanisms that confribute to the reduction of
headspace hydrogen sulfide. First, as outlined previously, Thicguard is an
alkaline material. When added to wastewater it raises pH via the slow controiled
release of hydroxyl (OH") ions:

Mg(OH)2 &> Mg® + 200

At a pH of 7.0, approximately 50% of the sulfides are present as dissolved
hydrogen sulfide gas and the other 50% present as hydrosutiide, HS™ (or
bisulfide) ion.

As wastewater pH rises slighily, equilibrium shifts rapidly to the righi. This
dramatically increases the solubility of hydrogen sulfide and favors formation of
bisulfide ion. Bisulfide ion, unlike hydrogen sulfide, cannot @scaé@@ from solution
to the atmosphere and cause odor and corrosion. Sulfide ion S~ can be ignored
in most wastewater systems, as its occurrence is not significant until about pH
12.0. This mechanism of sulfide control can be simulated with other bases such
as lime or caustic soda. However these chemicals pose safety, controls and

sludge issues that limit their use and make them impractical for system wide
application.

Thioguard typically achieves a 95% reduction in hydrogen sulfide gas emission in

high sulfide systems. By raising wastewater pl speciation of dissolved sulfides
is also altered:

HoSigsy < HeStay & Hag * HS o @ Hag * 8% )

Lower pH < higher pH
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Since Thioguard effectively converis dissoived hydrogen sulfide gas to bisulfide
(HS"), sulfide is converted to a form that cannot escape into the gas phase, i.e.
the headspace, and cause odors and corrosion.

Magnesium ion, generated from the dissociation of magnesium hydroxide
(Thioguard) in solution, is also known to associate or bind with dissclved sulfide.
Mg®*. Similar to ferrous and ferric, magnesium is cationic and reacis directly
with sulfides. This reaction is favored because magnesium hydroxide adsorbs
sulfide directly from solution onto its surface. As hydroxide is liberated and
magnesium lon becomes available, loosely bound magnesium polysulfides form,
Polysuliides are known to form under these conditions at the hydroxide particle
interface. This results in the formation of species that do not readily dissociate to
hydrogen sulfide in the absence of strongly acidic conditions.

Similar to, but lighter than more soluble iron sulfide, these complexes do not
settle in the collection system. Importantly, laboratory and field tests show these
compounds are stable in municipal wastewater and do not breakdown to release
hydrogen sulfide when downstream dilution subseguently decreases pH to near
7. This is an important mechanism for large collection systems.

Prevgr Chamicals 2002 8
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Thioguard therefore creates two @@m a@ns m %L he w ‘*@i’@wa‘r: r stream that result
in dissclved suliides u Lnd@(rgcmg 2l ﬁ@ﬂ@@d rate of @xﬁdaﬁ@% inder aerobic
conditions. Accordingly, sulfide @sr ving at the reat ﬁ@rt; lant fe quickly oxidized

upon aeration. Systems treated with Thioguard experi ience emam@d oxygen
uptake with a corresponding reduction in O, requirements. Energy savings in the
range of 15% to 80% have been decumented and iz believed to result from the
combination of magnesium catalysis and improved microbial acitivity.

The third mechanism by which Thicguard reduces hydrogen sulfide gas is its
direct impact on the biofilm or slime layer. Raising wasf:\,wat@f pH retards sulfate
reducing bacterial (SRB) adlivity in the slime layer. SRB present in the slime
layer are responsible for reduction of sulfate to sulfide. The optimal pH range for
SRB is near 7. Thioguard produces a pH environment that is sub-optimal for
SRB, thus decreasing their sulfide generating ability. Consaguently, continuous
addition of Thioguard to wastewater results in less sulfate reduction.

n long sewers with high retention times and converging flows, this is an
important property for Thisguard treatment. That is, addition of Thioguard to
flows that will uitimately converge with wastewater not treated with Thioguard
produces pH of 9 and higher in the upper reaches. This deactivates sulfate-
reducing bacteria and little or no sulfide is generated in that part of the system.
When used in this manner, Thioguard is cepable of not only suppressing
headspace hydrogen sulfide in sulfide laden lines, it can @ﬂﬂmma*e the initial
reduction of sulfate to sulfide and lessen the amount of biologically produced
sulfide. :

Methane Formation in the Collection System

The biological generation of methane (methanogenesis) is an anaerobic process
that is carried out by m@ﬁhan@g@nic bacteria. This general y takes place in
sediment that has built up in the collection system, as this is conducive to forming
anaerobic conditions. Most methanogens function in a pH range of 6.7-7.4, but
optimally at 7.0-7.2. The continuous addition of Thicguard to a collection system
results in localized high pH, typically around pH 8.5. This higher pH is outside ¥
the optimal pH range for methanogenic bacteria enzyme activity and '
consequently results in their deactivation, along with a subsequent decreass in H
methane formation. H
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Aerobic processes have besn employed by municipal and industial wastewater
treatrent systems for the removal of organics, the biological conversion of
ammonia fo nitrates, reduction of sludge mass and volume, and reduction of
pathogenic organisms. Aerobic digestion consists of two steps; direct oxidation
of biodegradable matter, and subsequent oxidation of microbial cellular material.

Organic Matter + Oz + Nutrients = €Oz + HO + NHy + Celiular Material (1)
24

If the digestion process is provided with sufficient oxygen and detention time, or a
separate nitrification sysiem is utilized, amimonia will nitrify and form nitrates.

The nitrification process may result in a decrease of both pH and alkalinity as a
result of acid generation during the process:

NH#++20, = NOy+2H: +H,0  (2)

This reaction results in the consumption of about 7.1mg alkalinity per each mg
NH4+-N oxidized. Influent treated with Thioguard from the collection system
arrives at the digester very near the optimum pH for bacterial growth in both
aerobic and anaerobic processes. If the wastewater does not have sufficient
alkalinity to compensate for losses in the nitrification reaction, it will result in & pH
drop and could, if the pH drops too low, result in bacterial deactivation.

Addition of magnesium hydroxide improves oxygen uptake.
Digester Performance

The addition of Thioguard in the collection system also has significant benefits
down stream in the treatment plant. The increase in influent alkalinity and Mg
ion concentration benefits clarification, and both aerobic and anaerobic digestion
processes. Anaerobic digestion is typically speeded up in the presence of
magnesium hydroxide. Reductions in TSS, V88, TCOD and SCOD as well as
phosphorus removal from anaerobic supernatant are also achievable. An
‘increase in bio-gas production is also typically seen, which is an indication of
improved digester performance. 1t is thought that this occurs because the Mg?

ion has a stimulatory effect on anaerobic bacteria as well as being an essential
micronutrient.

Wastewater treatment processes generally consume a large amount of alkalinity.
The increase in alkalinity afforded by treatment with Thioguard benefits both
aerobic and anaerobic digestion as well as nitrification by producing a greater
buffering capacity, thus helping fo stabilize the system at the optimal pH of 7.0
Pramiar Chernicals 2002 10




nd preventing rapid changes in ph. v and secondary
larification as Vv@ﬁ as befter de-watering of aneerobic digester sludge is also
ypically seen due fo the magnesium ion forming & cationic bmdge between bio-
volymers, thus enhancing flocculation and sei ‘wg Enhanced primary

clarification means that there will be less « ugaﬂ load going to the asrobic
digesters, which should resull In a reduction in aeration requirements.
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Anaerobic di d’g@sﬁ%@m is the solubilization and reduction of complex organic
substances by microorganisms in the absence of oxtygen. The products of
g@s&@n are methane, carbon dioxide, trace gases and etabilized biosolids. The

ricrobia g@@pul@%&@n responsible for this conversion can be divided into three

groups: solubilization, acid formation and methane formation (methanogens).

Proteins, lipids, carbohydrates and complex organics are solubllized by

hydrolysis. These products are converted into short-chain organic acids, such

as, acetic, propionic and lactic. These acids are then converted into methane
and carbon dioxide. The acid forming bacteria are tolerant to environmental
changes such as pH and temperature. In confrast, the methane forming bacteria
are intolerant to environmental changes.

CgH,,0,= 3CH,COOH (3)
3CH,COOH + 3NH,HCO3 = 3CH,COONH, + 3H,0 @)
3CH,COONH, + 3H,0 = 3CH, + 3NH HCO, (5)

Equation 3 represents acid formation. The acid is then neutralized, equation 4,
by bicarbonate present in the system. The buffer consumed in equation 4 is then
regenerated in the methane-forming step. There is therefore an equilibrium
between buffer formation and consumption. The optimum pH range for
methanogens is also 6.5 to 7.5. In a digester upset, net consumption of buffer
occurs and the process is in danger of pH failure. When this happens an
external source of alkalinity must be added. Magnesium hydroxide can be added
to the digester to neutralize any excess acid not consumed by the methanogens,
Magnesium hydroxide when used in anaerobic digesters will have all the benéfits
apparent in aerobic processes.

Prenngr Chemicals 2002 ycg,g




According to the Federal Motor Carrier Safety Adrminisirat
materials (HIW) truck incidents cost society nearly $1.2 bil
average there are 15,000 HiM truck incidents annually.

zardous
lion avery year. On -

Today publicly operaied sewers are regularly treated with
hazardous chemicals for oder and corrosion conirol.
These chemicals are often stored in residential areas for
direct addition to the sewers. Millions of pounds of
dangerous chemicals such as potassium permanganaite,
hydrogen peroxide, sodium hydroxide, sodium
hypochlorite, chlorine, nitrates and ferie chleride are
routinely transported through city streets for this purpose.

This activity is currently unregulated and poses a serious and unnecessary risk to
the public for several reasons. First, the inherent risk of transposting and

handling millions of pounds of hazardous chemicals through ity streets. Second
is the danger (o the public from storage of these chemicals in unmanned, often
unsecured rural and residential areas. Third, easy access for vandals or

terrorists to obtain large quantities of hazardous chemicals. These chemicals

can be used directly or further processed for bomb making, poisonous gas
produciion or tainting potable water supplies.

Since non-hazardous chemical alkernatives are available, use of hazardous
chemicale for sewer odor control should be prohibited in the interest of public
safety. ‘

Here are the most commonly used chemicals added to sewers for odor and
corrosion control.

POTASSIUM PERMANGANATE - KiMinQs,

Hazardous - Yes

Danger! Strong oxidizer. Contact with other material may cause fire. Corrosive.
Causes burns to any area of contact, Harmful if swaliowed or inhaled.

HYDROGEN PEROXIDE - H,0,

Hazardous - Yes

Danger! Strong oxldizer. Contact with other material may cause a fire. Harmful
if inhaled. Corrosive. Causes eye and skin burns. May cause severe respiratory

tract irritation with possible burns. May cause severe digestive tract irritation with
possible burns.

Premigr Chemicaly 2002
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Danger! Corroslve. Causes burms (o any area of contact. He
or inhaled. Affects the liver.

FERROUS CHLORIDE ~ FeCl;

e R e R S )

caution! May cause irritation. May be harmful if swellowed.

S S

Hazardous - Yes _ ,
WARNING! Harmful if swallowed or inhaled. Causes irritation to skin, eyes and -
respiratory tract. Affects the liver.

SODIUM HYPOCHLORITE - NaClO
Hazardous - Yes

WARNING! Harmful if swallowed or inhaled. Causes irritation to eyes and
respiratory tract. Causes substantial but temporary eye injury.

CALCIUM NITRATE - Ca{NOs), 4H,0

Hazardous - Yes :

Danger! Strong exidizer. Contact with other material may cause fire. Causes
irritation to skin, eyes and respiratory tract. Harmful if swallowed or inhaled.

CHLORINE - Cla

Hazardous - Yes

WARNINGI HIGHLY TOXIG. CORROSIVE. May be fatal if inhaled. Strong
oxidizer. Most combustibles will burn in chlorine as they do in oxygen.

SODIUNM HYDROXIDE - NaOH
Hazardous - Yes
POISONI DANGER! CORROSIVE. May be fatal if swallowed. Harmful if inhaled.

Causes burns to any area of contact. Reacts with water, acids and other
materials.

Pramier Chemicals 2002 13
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The problems of oder and corrosion are net new fo wastewater. Biofilm sulfate
r eduction to sulfide is well researched and a host of ¢ zemmﬂ aptions have been
vailalle for years. Thioguard howevy Cu” m@ firs hazardous total systerm
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IRON SALTS = FeCly, FeCls, FeSO, - Hazardous

lron salis is the name loosely given to an entire class of solutions containing iron
in either the ferric (Fe™™) or ferrous (Fe**) form. In years past his was a very
popular and widely ly used odor control chemical. The primary sources of iron salts
-are waste pickle liquor from the steel manufacturing and fabrication industry and
by-products of the titanium mining industry. Various iron compounds can also be
commercially produced from serap or waste iron sources and waste acid,
however, these sources cannot normally compete with the low cost of the
recycled waste and by-product sources. Domestic reductions in steel making
capacity limit the amount of by-product iron salts available today.

o [Mostiron salis are RCRA hazardous substances. If the pH of iron solutions is
less than 2.0 they are considerad “characteristically hazardous” based upon
pH. As such, they have strict handling and storage requirements and are
regulated. Spent pickle liquor, on the other hand, is a “listed” RCRA
Hazardous waste (K-062), which causes it to be even more strictly [reguﬁat@d.

o Sinee pickle liquor usually contains a very high iron concentration, an
exception to RCRA regulations has been made which allows the use of spent
pickle liquors as substitutes for commercially available solutions if they can
serve the same purpose. This was done in an effort o avoid wasting
otherwise usable hazardous subsiances. In this case however, close
attention should be paid to the heavy metals concenirations and routine
analysis is recommended.

o Stoichiometric chemistry: Chemical usage increases with increasing sulfide
corncentration. Massive overdosing is required for adequate sulfide control in
municipal wastewater collection systems.

o lron salts are acid solutions. Addition to sulfide containing wastewater
reduces alkalinity and lowers wastewater pH. Low pH quickly liberates

hydrogen sulfide near the addition point. Municipalities adding iron salts to
Premigr Cherminals 2002
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slucige production from iron salts can be significant. Essentia
rall cost of ron

sludge must be removed from the collection system or &t the
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o Depending upon the mass of sulfide being rem oved using ire

2

e}

Depending upon the pariicular iron salt being used (ferric or ferrous), the
amount of soluble iron available for sulfide reaciion may vary. lron salts
(particularly ferric salts) will dissociate from their carrier ion (chloride or
sulfate, lypically) and associate with OH-ions to form ferrous hydroxide
(Fe(OH)2). When iron hydroxides are formed, the iron associated with them
is rot readily available for reaction with sulfide and simply contributes to
sludge.

CAUSTIC SODA (NaOH) - Hazardous

Caustic Soda, (NaOH) widsly known as Drano®, is 2 highly soluble hazardous
cherical that delivers one OH" fon for every Na® ion {monovalent). Thioguard
(Mg(OH)), “Milk of Magnesia” is a slightly soluble non-hazardous chemical that
delivers two OH ions for every Mg"™ ion (divalent). Caustic soda freezes near 80
degrees Fahrenheit. Thioguard freezes at 32° F.

The practice of slug dosing with caustic soda is effective in temporarily removing
and deactivating the biofilm responsible for sulfate reduction. However, this
strategy has serious safety and treatment drawbacks. Transporting tankers of
highly caustic NaOH through city streets and dumping them into the sewers is
inherently dangerous, environmentally guestionable and potentially upsatting for
the treatment plant biology.

Continuous addition of caustic scda for wastewater pH confrol is not generally
practiced in collection systems. '

Exceeding pH 9.0 causes several problems. (i.e. irreversible carbonate
precipitation and sludge generation, ammonia gas evolution, WWTP process
upsets and excess chemical expense). Tesis performed at our laboratories and
independently confirmed at Bucknell University and in field trials show Thioguard
can effectively control HaS at pH below 8.0, for long periods of time.
(Subsequent field tests show it can be effective for retention times measured in
days downstream from the addition point). Untreated septic municipal
wastewater titrated to pH 8.5 - 8.0 with caustic shows rapid pH decay. Caustic is
effective for only about 1 {0 1% hours downsiream without dilution from side
flows.

Prernier Chamicals 2002
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At pi near 8.5 Thioguard suppresses HaS eve can maintain low o

e. Since Thioguard is only slightly soluble
surface chemistry not available with caustic, prevents evolution of HaS at solution
ol between 8.0 and 8.5 rather than 8.0.
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Caustic and Thioguard are both sources of alkalinity, but because caustic’s
solublility is 370,000 ppm compared with 17 ppm for Thicguard, caustic reacts
instantly and s quickly spent. For both chemicals, in most skuations the mass of
sulfide to be controlled is pracically independent of pH. Table 1 presents the
general limiis of solubility of sulfide in water at varying wasiewatsr pH values.

TABLE 1

§

m

g2

Wastewater pH Sulfide Solubility
(s.u.) (mgfly
7 7,270
7.5 15,400
8 41,800
8.5 124,000
9 390,000
10 (infinite)

NITRATE Ca(NOs), - Na(NOs) - Hazardous when dry

Calcium nitrate is a fertilizer sold commercially on the commodities market as
“CN-9". For application in raunicipal odor control, hydrated calcium nitrate is
patented and marketed by US Filter/Davis under the trade name Bioxide®.
Calcium nitrate is a by-product from the mining of certain ores. Ores contained in

calcium carbonate mineral deposits are extracted by dissolving the ore in nitric
acid.

o Stoichiometric chernistry —Nitrate chemical requirements change with
fluctuating sulfide concentration. This creates a moving target causing
constant over and/or under dosing.

o Potential carry over of nitrate fo the treatment plant. Nitrate can cause sludge
bulking and increase energy requirements for denitrification. Nitrates upset
the Bardenpho process (biological phosphorous removat).

o Nifrate provides nitrate oxygen intended to prevent sulfate reducing bacteria
from producing dissolved suffides. YWhen nitrate addition is discontinued, the
rate of sulfide production has been observed fo increase dramatically over
untreated baseline data.

Promier Chamicals 2002
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o Nitrate has a short half-life in sewers, many addition locations are required to
achieve adequate system wide control. '

o Nifrates rely on a strategy of “feeding” the biofilm with nitrate in order to
J =
prevent biological sulfate reduction. While this strategy can lower or ever
eliminate sulfate reduction, it also promotes growih of the biofilm. For
previcusly untreated lines, nitrate addition requirements ofien increase until
the biofilm becomes hydraulically unstable. Therefore, initial field-testing can
yield inaccurate long term chemical requirements.

o Nitrates are marketed at “safe” for individuals handling them as well as for the
environment. Biological reaction chemistry is purported to be direct reduction
to nitrogen from nitrate. However, considerable data exists in the agricultural |
industry indicating that nitrate is not completely converied {o nitrogen in a
mixed biota. Tests done using nitrate for wastewater sulfide mitigation have
measured large amounts of NxO, a powerful hazardous greenliouse gas.
This calls into question the its relative safety and overall impact on the
environment.

o Because nitrate “feeds” bacteria, it will cause the uptake of organic carbon
that would not ordinarily be removed untll it reaches the treatment plant. This
also has the negative effect of producing an odorous film often referred to as

- the Bioxide Mat. Cities with experience using nitrates often report increased
formation of putrefied scum. This layer contriibutes to grease buildup and
non-sulfide odor.

HYDROGEN PEROXIDE M0, - Hazardous

Hydrogen peroxide is effective in oxidizing sulfide to sulfate in local regions within
the collection system. It has poor downstream control beyond 45 minutes from
the ejection point and is completely ineffective after 2 hours.

H203 Is a strong oxidizer and should not be used in unmanned locations. Special
safety handling including protective clothing, face shields must be worn during
bulk storage loading, and repair and maintenance. Spontaneous combustion is
also a serious safety issue when using hydrogen peroxide.

HYDROGEN PEROXIDE - H,O,

Hazardous - Yes

Danger! Strong oxidizer. Contact with other material may cause a fire. Harmful if
inhaled. Corrosive. Causes eye and skin burns. May cause severe respiratory tract

irritation with possible burns, May cause severe digestive tract irritation with possible
burns.

Premisr Chemicals 2002 17
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Surmmnmarny

Thioguard magnesia safely reduces odors, removes grease, prevents SSO’s,

and significantly extends the useful life of sewers and treatment plants. Itis .
beneficial {o virtually all biological wastewater treatment processes and improves
coagulation and flocculation, sedimentation, filtration, oxidation/disinfection, fixed
film and suspended growth biclogical processes, aerobic and anaerobic digestion
as well as biosolids guality.

Thera s no other commercially availeble chemical or biclogical alternative that
safely and economically offers such a broad range of benefits to municipal
wastevvater collection, treatment and biosolids disposal.

While reletively new, Thioguard is well researched and has been demonsirated in
many field applications over the past 5 years. It is now in use at dozens of cities
across the U.S.

For more information visit our website at veww.premierchemicals.com or contact
us directly at 800-227-4287.

Thioguard@ is a registered trademark of Premier Chamicals

Application of magnesia to municipal wastewater collection systems is protecied in the U.S. and Canada by
one or more of the following patents:

5,718,944 Comosion Protection in Concrete Sanitary Sewers

5,834,075 Comosion Protection in Conerate Sanitary Sewers

5,833,864 Method For The Reduction And Control Of The Releass 0f Gas And Odors From Sewage and
Wastewater

5,834,075 Carrosion Protection In Concrete Sanitary Sewers

6,056,297 Corrosion Protaction In Concrete Sanifary Sewers

Premisr Chemicals 2002 18
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Technical Grade Magresiumn

Blinghemton, MY Hydrexide Slurry

THIOGUARDP s & proven highest quality tachnlcal grade product aveileble that ls
manufaciured through a proprietary procass for conditioning in municipal waier and
wastewater restrment. THIOBUARD® heas the following qualliles:

=]

THIOGUARD® {g & highly raactive te@hni@éﬂmgra@@ magnesium hydroxide slurry that is
produced and derived from highly reactive magnesium chioride brine.

THIOGUARD® Vﬁs sourced In the USA and processed in the USA exxclusively by
Premier Magnesia, LLC. 100% Made in the USA.

THIOGUARD® has the highest available surface area and reactivity as a result of
Premier's proprietary manufacturing process.

Waslewater treatment is perfoimed In & sensitive biological environment wherein
operation s performed at near-neuiral or slightly alkeline conditions, requiring the
highest reaclive grade magnesiun hydroxide avallable.

Lower reactive grades are incapable of sufficiently neutralizing the acid generated In
ihese environments and will pass through the system unused.

Thioguard Is manufaciured fo exacting particle size, spacific surface area and particle
size distribution to provide the highest reactivity and proper stabllity for transportation,
pumping and handilng. This provides consistent performance, belter dispersion and
suspension stability that is eritical to collection system and treatment plant operafion

while reducing acute In-plent sludge generation associsted with lime and lower grade
brucite magnesium hydroxides.

THIOGUARD®Is a petented application for the effactive reduction of municipal
wastewater odor and corrosion due to hydrogen sulfide gas.

THIOGUARD® will also aid in solids seiiling by supplying & non-carbonateflime
divalent cationic magneslurn ion that enhancss blofloceulation formation.

THIOGUARD® supplies a non-carbonate divalent cationlc magnesium jon that
enhances biofloceulation formation that improves da-watering resuliing n higher
percentage blosolidsfilter-cake that reduces dlsposal costs.

Premier offers disirlbution terminals troughout the USA,




THIQOGUARD® Specifications:

o e O S

) Typlcal Mavdmurm Minimuing_
Slurry Bagsle:
MalOH)z contalned lbfoal 7.7 8.0 7.0
Dry Sollds Basls:
 Mo{OH)z, wt% 98.8 98.5
Ca0, wi% 0.8 0.8
510z, wi% 20 35
Fe20s, Wi%h A0 21 -
Median Particle Size, Micron 3.0 5.0 1.0
Spegcific Surface Ares, m*ig 10 20 9
AcresiGallon 3.21 3.5 3.0
Lbs. Alkalinity/Gallon 13.0 14.0 1.0
Caustic Magnesia Activity/Sec” 250 350
% Passing 326 Mesh Sieve 99.6 100 99.0
Timed Liquid/Solid Settlometer Test, - 2480 240.0 250.0
Colloidal Suspension mLi48 hours
Stabllized Rasidual Test, Grams® 1.0 4.0
Caustic Soda (NaOH) Egulvalent | 1 lb Equivalent to .73 Ib Mo{OH)2
Saoda Ash (Na2C0s) Equivalent | 1 1b Equivalent to .58 b Mg(OH)2
Physical Propsrties:
Density, Ihs.Jaal. 12.8 131 12.2.
Solids, Weight Percent % 56 62 55
Viscosity, cps” 150 400 100
Cevilfications:
IS0 9001:2008 — ANSIISOIASQ O8001-2008 Certified Distribution, Sales, and
Manufacture of periclase and technical grades of magnesium oxide and hydroxide
oroducts.

Packaging and Storace:

THIOGUARD® Is shipped In bulk tank trucks and can be easily pumped and stored In steel,

fiberglass or polypropylene tanks.




Executive Surmmacy:

Framier Magnesia, LLC Is & global market leader In megnesla-based products and
solutions for dozens of applications ranglng from agricultural to mfﬁ?msﬁrw land
avironumental markets; Wa are one of the world's pﬁ'ﬁ@%‘@aﬂ manufacturers and

euptaﬁn@n’s of high purity caldned magnesium exide and magnesiur hydroxide

produets, For over 50 years, the C@mg@my and Its predecsssors have owned and
op@rat@d a magnesla mine and procassing plant locsted In Gabbs, Nevada that will
continue to offer the only domestically-mined seurce of ragnesia ore In the United
States well Into the future.

Our Giles Chemical Division Is the largest producer of magniesium sulfata, commonly
known as Epsom Salt, In North Amerles; Premier Magnesla and Glles Chemical are

your essential magnesla mineral source, assuring conslstant quallyy, technical expertise,

and long term reliable supply.

Considerable research and development capﬁtaﬂ has been, Is currently and will be
invested lnto our current brands; g@mdu@ts and services. Over $100 million In mine
development, processlng and resgarch has been nvested over the past 20 years to
assure our clients have the best performing and most cost efficlent ¢ twhm@aﬂ grade
magnesium oxide, maghesiurn hydroxide and magnesiuin sulfate avallable in the US.
Promier Magnests, LLE retalins ewnarship #iid thus offers complets control of
production from our secure US raw materlal souirce to formulated dlient solutions
create the highest quality and most trusted products and brands,

Our USA-made preducts are proven In & range of industries and epplications from
agriculture to environmental, to industry and menufacturing. Our goal Is to help our
clients maximize thelr performnance quallty, mitigate risks, sustaln resources, &nd
comply with regulatory requirements. Our brands Include Amphomag®, AquaMag®,
EnviroBlend®, Giles®, Magox®, Thioguard®, Thioguard® Qmega-S, Nutr-Mg++®,
TG 325 OX®, Magriculture®, PREVent-C® and PREMAG Comris,




IACNESIA, LLC:

¢ To awn and maintain USA-based produstion from mineral to final produet; ensuring
reliabilisy of supply, quallly contrel, and cost-eifactiveness, .

o To set & standard-of-encellence In client experience through our responsivenass,
technical expertise, and lnnovative solutions.

« Tobe adlvwm\as for magnesia as a natural mineral thet Is safe, reliable, and adds
value to numerous product applications In multiple industries.

Magnesia-based pﬁ@d@@t chemistries are Generally-Recognized-As-Safe (GRAS) and
non-hazsrdous, offerdng environmentally responsible solutions to complex problems.

e
Some Historleal Facts About the Mineral Magaeshuwms

> In 1808, Sir Humphray Davy first Isolated several of the alkeline earth metals, naming
thermn after thelr oxides as battum, strontium, calelum, and magnesium. Davy
derived the term “magnesium® from the commen name for magnesium oxlde:
magieste. '

- Magriesium is the 8th most abundant compaund in the sarth's crust, and the 11th
most abuiidant elerment in the human body.

> Magnesta Is considered a “universal neutralizes" , which makes it idesl for
appl ecata@ns where pH control is sssential for safsty and treatment, such as
in environmantal, industidal, and ghlll responsg applications.

. Magmesuum @m@?@ 3 an sssentla ﬁ nutrlent In meany gnimal fe | feads for providing mineral
nutrition for digiestive liealth and weiﬁ~fﬁe§hg

s Discovered in Epsam, England, magnésium sulfate heptahydrate (aka Epsom Salf)
has been used as & therapeulc / soaking treatment for achmg muscles and
jolnts for over 300 years,

SRR Y




RAGNESIA,

e Wrrete the Book en Magaetie

- SEY
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LAGNESIA

"The Chemlstry and Technology of Magnesls® by Dr. bark, A Shand, Directar of Product Development and Procsss
Technology :

A Complota Guide 1o Megnaesta - Frop Miniag to End Use

MARK A, SHAND ls the Directar of Product Developmait and Process Teghnology for Premier
Magnesia LLC, where he s retponaible for the ressarch and development of magnesia chaimicsls. He
has technicab experiance with disperaion tachnaloglas; ndustilel end municipal epplications, and
production of megnesta ond exide products. Mark Js also & mamber of the Ameriean Chemical
Sodety.
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june 26%, 2020

RE: Supply Capadity/Storage and Ovganizational Chart
To Whorn it May Concern,

The Magnesium Hydroxide Sturry, Thﬁ@gwaf@ﬂ, pelng offered within this big, originates fiom Premiar
Magnesta’s Slurry facility in Aspers, PA (Asper’s Plant). T he Asper’s Plant is @ state of the art Sluriying
tacility. In order to supply the capacity reguired by our curvent and future clients, Premier has placed
four finished goods tanks capable of holding up %o @ full ruckloads of material in each tank. Based on
our quality process, we require material to “cosl” for 24 hrs following production to ensure the quality
of material. Even with the quality controls we have instituted, Premier, 0 8 typical day, have 3 full
finished goods tanks of material (27 truckloads of material). At this point in time, premler Magnesla’s
Aspers Plant has all the necessary capacity to handle all our current aad future clients.

Beyand this singular plant, premier Magnesia’s has multiple productlon facilities capable of supplylng
the same or comparable material. Attached to his letter is 8 map of all production facilities within the
Us.

Below you will find the contact information for the individuals responsible for hiandiing your account

For Sales related question, please contact:

Andrew Rupprechi

NE Regional Salesman, Thioguard
1735 East Carson Street, #371
pitiabuegh, PA 15203-1700
Cell: 610-585-4162 - . -

S\ CHEMICALCO., ING.

117 E. FREDERICK STREET
RO. BOX 642
BINGHAMTON, N.Y, 13902
PHONE ;@07) 772-8784

FAX (607) 772-6788

Premier ddagneste iu:
2278 Drurnanass Lane, Swite 102
Wayae, PA 18087

Office: {610) 868.8060




[N

MAGNESIA,

For questians related to contrasts or awards, please eontact myself from my Information listed at the
bhottom of this letter.

¢

Respectiully,
/”w‘?

Charlas H. Gehret i
Contract Administrator
Premier Magnesia, LLC

. R Praimicr Magnesia L€
oo . 1275 Diurmeners Lone, Sulte 102
" L Wayne, BA 19087

Office: {630) 868.8080
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woly City of Atlanta through current Premier Magnesia vertical

Sarta Fe Springs, CA
Manistes, Ml

Aspers, PA
Charlotte, NG
Atlanta, GA

Tampa, FL
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Te: Patric

From: Earl Bond, Executive Direcior
Dgfe 7130/2020

Re: Inlet Grit Screw Conveyor

The Warwick Sewer Authority (WSA) operations procsss produces “grit” which
consists of heavy solids and neads to be removed fu’@m the waste strearn. This begins in the
Inlet building utilizing a centrifugel force paddie mier to separate the grit from the process
fluid. This grit Is then pamp@@’l to a grit concent m@r that again uses centrifugal force to
rernove the water from the grit and it is finally dispensed into the grit conveyor. This
"equipment was installed during the Plant upgrade that ocourred in 2002 and puts this
equipment at 18 years old. The conveyor has a useful life 12 - 15 years which it is vvell past,
The unit is rotting away and will fail soon.

The conveyor and concentrator equipment was engineered as part of the upgrade
and cannot be substituted with any other due to space and plumbing restrictions. The WSA
contacted the sole source vendor of this equipment Smith & Loveless, o provide a quote
for a new Grit concentrator and Conveyor. The quote for the conveyor was $45,257.00 and
the Concentrator $4,376.00 for a total cost including shipping of $ 49,633.00. Installation will
be performed by others.

The WSA staff is recommending to the Board of Directors that you approve the
purchase of this critical process related equipment in the amount of $ 49,376.00 which will
be funded out of line item 80-799. Lead time for delivery is estimated at 12 — 14 weeks,

Approval:

d@w . 9)22)z0ms
A

airman Date of Apgroval

«? @U/QM

ﬁhﬁrﬁ lomon, Mayor Date @f Appfr@vg

cc: Dana DiScuillo, Superintendent




Project:

Ing

Rev.

Bxisting S&L S

Custemer Contact:
Customer Phone:
Customer Email:

Your local Smith & Loveless

Sales Person & Contact Phone:
Representative Company:
Representative Emall:

Scope of Equipment:

.. Price (includes frelghl):

Representative

July 30, 2028
Waurwick, &I
RR-20804

03-01805
Bar Bond - Warwicl Sewar Authority, WWTP

401-787-5304
earl. w.bond@warwicksl.com

Contact Information:
Thomas Valorose (401) 330-0995
Russell Resourcas
{valorose@r-r-inc.com

One {1) Mode! 15 SMITH & LOVELESS® PISTA® GRIT
SCREW CONVEYOR™ constructed of carbon stee,
Including the screw and concentrator mounting
bracket.

« Motor o be explosion-proof 1 HP, 1200 RPM, 3/60/460
volt with shafi
mounted helical gear reducer.

= Screw diameter: 9", Screw length: 15

o Anti-friction bearings at the outlet end and greaseabile
bronze bushing at the inlet end.

o Covers over the hopper and trough openings shall be
provided.

» Does not include contrals.

. $45,257

Secope of Equipment:

Price-fncludes-loalghils

One (1) 250 GPM Ni-Hard PISTA® GRIT
CONCENTRATOR™ PMN: 67CG174-300

-MORE-

14040 Santa Fe Trail Drive. Lenexa, K5 66215
P: ©12.888.5201 . 913.748.0106

voww.smithandioveless.com



Page:
livgys
Rev,
S
{.ocation:

SRIPMENT:

FUEL SURCHARGE:

INSTALLATION:

FREIGHT:
PAYMENT:

TINE FRAME:
EBQUIPLIENT:

Agreedto this ... day of

o Iiv@.

202
RE-20004

03-01808
Warwick, Ri

Manuiactering completion is Estimated at 18-12 Weaks frows spproved submittals.
Any fuel surcharge assessed to Smith & Loveless, inc. Shall bs passed on at cost o cusiomee. This
fuc! surcharge was not included in our guote and will B in addition io the contract amount.
Swmith & Loveless Is supplying the alorsmentionsd fiems. Owner s responsible for installation ,
including all inspections andfor code compliance of the installation.
F.0.8. Orlgin.
All purchase orders must bs mads oul to Smith & Loveless, inc.
Payment is 100% prior to shipment via check or, with continuing credit appeoval, 160% he easlier of
riet 30 days from date of shipment or ai time of start up (if S&L stant up is included In our quote),
Smith & Loveless' quotation and standard terms and conditions applies fo this order and no terms set
farth in buyers purchase order, acknowledgmaent latter o verbal communication shall contrel Unless
approvad in vriting by the S&.L Contract Deparment. In the event of any inconsistency betweon

aL's terms and conditions and buyers purchase order, S&L's terms and sonditions shall govem,
Quote is good for 80 days.
¥ the aoulpriont Smith & Lovaless is providing is associated with the retrofit or modification of existing
squlpment, fietd adjustments to the existing and/or new equipment may be required for corract
installation. Such adjustments may Include, but are rot lirmited to, piping modifications, grouting,
shiraming, conirol panel or electrical changes, ete.
Smith & Loveless is relying on information provided by the customer, the installing contractor, or
others with regard (o the measurement, madel or pari numbers, drawings, and deseriptions of @xlsﬁng
equipment in the design and manufacturing of the new equipment for this project. As a result, Smith &
Loveless shall not be responsisle for any problems or difficullies encounterad when fiting up new
eaulpment with sxisting eguipment,

, 202 . Lenexa, KS. Agreed to this day of ,202_at

BUYER

By:

SIATH & LOVELESS, INC.

By:

PRINT NAME

AUTHORIZED SIGNATURE

AUTHORIZED SIGNATURE

ADDRESS

CATY, STATE, ZIP

PHONE

Iz fhle purchase tex exempt? ___Yes No

1t VES, atiach Sales Tax Exempiion Coerilicate. Fallure to provide tax exermpt ceriificale priot to shipment will ragult in Buyer belng
responsible for all applicable taxes.

14040 Santa Fe Trail Drive. Lenexa, K5 66215
?:913.888.5201 £ 913.748.0106
www.simithandloveless.com
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Purchase Authorization / Confirmation Memo
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Pafirice Peshla, Purchasing Agent

From: Ear] Bond CAPM, PMP, Executive Director

Re: Englneering Design and Land Surveying te Replace the Oalkland Beach

Force maln

Or 6/9/2020, the Warwick Sewer Authority (WSA) was notified that there was
what appeared to be sewerage coming out of the ground near 222 Suburban Pa rkway.
The WSA was able to contain the break and perform repairs to mitigate any
environmental noncompliance. This is the second failure of this force main and due {o
the age and material of the pipe as well as the proximity to Narragansett Bay, this force
main requires review for replacement. .

This main was originally installed in 1978 and we believe may be constructed of
Asbestos Concrete or PCCP with a diameter of 12”. The force main is approx. 8600
linear feet long and its endpoint is the Oakland Beach Interceptor. -

The WSA recently contacted Garofalo & Associates to provide an engineering
proposal for review and design for the replacement of the Foree main. Their proposal
includes Data Collection, Field Surveying and Mapping, Preliminary design study, Final
design (based on one bid contract). ,

We are recommending to the Board of Directors that they approve Garofalo &
Associates to provide engineering services in the amount of $26,500.00 to be funded
out of line iterm 80-392. ' :

A (Aot 824 20ee
of Bikectiyrs Date

NS

4 )0 froe0
o, Mayor Date

.A

%@:' Dana DiScuillo, WSA Superintendent




July 16, 2020 Garolinle & Associmtes, Ine,

_ Consulting Rmalneers
Mr. Barl Bond Surveyors © Land! Plampers
Acting Bxesutive Direstor
WARWICK SEWER AUTHORITY
125 Astlaar W, Devine Boulevard
Warwicls, R 02886

RE:  Replacemens Design of The Qulilord Benel Force Makn
Seburban Partsway to Allber: Strect
Warsieh, Ribode Islond

Dear Mr. Bond:

Garafalo & Associates, lnc. (Garofalo) is pleased to submit cur Proposal for Engineering Desi 20
and Land Surveylng for the Replacement of the Oaklend Beach Fores Main os requested by the Warwick
Sewer Authority.

As you and the Authority know, Garafalo is & full-service engineering company that offers
wide variety of in-house technical skills that enables our firm to provide clients the efficiency of waorlking
with & single finm from initial planning through the construction phasss of a project.

. Ouwr fimm’s professionsl staff includes Civil, Environmental, Transportation, Bridge, Structural
Engineers, CADD Drefismen, Planners and Land Surveyors. Among the major professionsl services
offfered by our firmn are water and wastewater facilities planning and engineering, highway and roadway
design, site planning and engineering, bridge design, waffic and highway engineering, cost estimating,
land surveying, as well as construction inspection and administration. '

Garofele hes worked on numerous similar projects throughout the State, More specifically we
have provide both Design end Construction Adminisiration Services for several projecis four the
Aughority, in such neighborheods as North Hoxie, West Natick, East Natick, Cedar Swamp, Northwesg
Gotton Pond and Sandy Lane. Accordingly, we have a proven approach for successfully completing
sanitary sewer projects for the Authority and other communities and are very familiar with the Design
issue within the City that we may encounter during the Design and Construction of this Force Main
Replacenment.

Based upon our understanding of this project Garafalo has sssembled 2 Professional Team of
Qualified Personnel Lead under the direction of Senior Project Manager Samue! Hemenway, PE and
Project Engineer Ryan Stevens, PE to complete this project within the time frame.that will be required by
the Authority. The following Scope of Services is presented herein along with our Manhour Estimates

&%d OUF PQ’OW@’@@' Fees for Year Reyiew, -~ - o : :

o

/ Ine. Warwick Sewer Authority Authorization Signature:

Name & Title

Date

88 C@rﬂiﬁs Street, Post Offfice Box 6145, Providence, Rhode [sland 2940
Phome: (401) 273-6000 ¢ Fax: (401) 273-1000 ¢ E-Mail: sdmin@garofaloagsociates.com
Visit our Web Site at www.garofaloassociates.com




KEPLACEMENT DESIGN OF THE OAKLAND BEACH SEWER FORCE MAIN

PROJECT UNDERSTANDING:

It is our understanding that the purpose of this project is o seplace or restore the existimg 12-
inch Force Main fom it's Pump Statin located at the infersection of Subusban Padway amd Ses
View Drive to its ie info the Qakland Beach interceptor at Albsst Deive, The length of this force
main is approximately 8600 linear foet and traverses the following stveets

a  Suburban Parkvay 920°
a QOeklend Beach Avenve 3200
o Pinchurst Avenue 550°
& Horse Neck Road, and 2400
o West Shore Road (RI Rte 117) 1530

As part of the City’s Proposal request for this Sewer Force Main Garofalo will indtially
provide an Engineering Design Study, then ultimstely prepare Preliminary and Final Design Plans,
specification for Bidding, and & Construction Cost estimate. We will also provide Construaction
Administzation and Inspsction Services (if requested by the Authority) dusing the Construsiion
Phase of the project. ‘

- Approgch

Garofalo will assign this project o its Highway/lnfrastructure Division. This Division ig
stafied with a highly qualified team of civil engineers sind technicians. Garofalo’s project teamn will
draw upon its vast experience to develop the sanitary sewer design for this project. The study angd |
design postion of the work will meet the required goals and provide the Warwick Sewer Authority
with a cost effective, constructible solution. The design approach proposed for this project wil]
consist of, but not be limited to the following items:

1. Field review of the project area and meet with the Authority to discuss sewer routing
options and design issues (i.e. wetlands and essements). ‘
2. Provide survey and mapping for the preferred street location and develop base plans thag
will include base physical features, pavement widths, centerline grades, elevations, utility
locations, and provide soil borings to determine depih o ledge, presents of groundwater :

amnd soil type. .
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Study Report to be submitted to the Authority for review and comments, that will |

include, the proposed force main routing alternatives, location of easements (if required) j
and need for Rhode Island Department of Environmental Management (RIDEM), |

Kesources Management Council (CRMC) and tre Rhode Isiand Depariment of
Transportation (RIDOT) permits. o

4. Mieet with the Sewer Authority to discuss their comments. Garofalo will then revise the
Preliminary Design Study Report and resubmit to the Authority for final approval,




3. Upon accepiance of the Preliminary Design Swdy Reporis, prepece the Final Eesten
Plans. The plans will be developed using 2012 gerial photogrzphy from Col-Basst gt o
seale of 1 fnch = 40 feet and be drafied on 24-inch x 36-nch plans vsing AutoCAT® Civil
3D Version 2018. The plens will also nclude o centerline profile of the existing ro@dway
grades ot a seale of 1 inch = 40 feat horizontal and | inch = 4 feet vertical to shoow the
proposed sewer design. The final design will include the new sewer design as woell ag
emy pavement/sidewalls restoration raquested by the City.

6. Provide conrast specifications and preliminary cost estimates based on the unit Drices
end quantities laid out by the design plens,

7. Submit dreft plans and specifications with unit prices/quantitics to the City for approval,
Upon completion of the City’s review, develop the Firal Plans and Specificationss for
bidding.

8. Assist the Warwick Sewer Authority during the bidding phase.

9. Provide construction administration and resident inspection services if requested.

10. Other work items thet may be included under this projest, but are unknown at this time
age: - soil borings, RIDEM Wetland, CRMC Assent & RIDOT Utility permits and
proparty easements. If these worl items are needed, they will be added by supplermental
agreement, once the Preliminary Design Study has been completed and approved by the
Authority.

SCOPE OF SERVICES:

Task 1 - Data Collection, Field Surveys & Mapping |

Garofale will condust all survey work with our experienced in-house survey staff. We
plan to wtilize the services of Col-East as & sub-consultant to provide acrial photogrammetric
mapping vsing existing 2012 photography. The mapping will be compiled at & scale of | imch =
40 feet with 2-foot contour intervals and provided in a digital format compatible with AutoCAD
Civil 3D Version 2018.

We will conduct a field survey to obtain photo control for the mapping and to provide
supplemental information such as field edits, spot grades and obtain existing sewer/drain inveris,
As part of the proposed work under this task, Garefale will provide the following Survey
services as part of our data collection:

o - Locate the roadway right of way lines and show property lines by eccupation;
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o Locate home and building structures.

@ Locate fences, walls, trees, pavement edges, driveways, shiubs, walks and any other
improvement that may be disturbed or impacted by construction.

S R B R S e e e R e ’VWM“ RIS I

boxes, pipes, culverts, signs and fire hydrants. '

a  Utilities such as gas, electric, cable, water, etc. that may not be visible, will be shown
on the plans from the best information available and using “Dig-Safe”. “As-buily”
information will also be collected from the utilities that have facilities in the project

ared.




© Existing pipe sizes, material types, flow directions and invert elevation will b
determined for all dralnage and sanitary sewer facilities.

0 Permanent benchmaris will be provided sultable for construction.

0 Surface elevaiions of waterways and flood plain levels will be shown. _

= The edges of areas such as brush, woods or thickly vegetated ground covers will be
located.

c Wetland flagging will be done by & cenified wetland sclentist, as required fog
RIDEM, CRMC and RIDOT permit applications.

@ Locate man made and natural festures such as ledge outcrops, stonewalls, fences,
curbing, sidewslks, wetlands and wetlands flagging. '

@ Swvey work will be tied into the RI State Plane Coordinate Systein, NAD®3 and
comply with National Map Accuracy standards.

© Vertical Datz will be referenced %o the Nationa! Verical
NVGD88.

)

Geodetic Datum of 1988,

=

Garofalo will vse the existing informstion collecied from available sowrces in
conjunction with available acrial mapping. ‘

These preliminary design studies will include recommendations with regard to the mosg
cost-¢fifective means of providing the sewer force main to the project areas, as well as
preliminary layouts of the force main alternatives and recommended sites for any easements and
or {and acquisitions.

This Preliminacy Design Study Phase will investigate the alternatives for replacing or
restoring the existing force main. We would anticipate those alternatives to include:

0 Lining the existing fore main through pipe bursting or compression fit HDPE lining

o Replacing the existing force main in the present street network

0 Replacing the existing force mein in a combination of the present and new strect
network '

We would address the feasibility of each of these aliematives by identifying the Pros and
Cons of each. Additionally, we would develop a Preliminary Cost Estimate for each alternative,
Some of these alternatives would require & Bypass Pumping Plan that would be logical for this
Residential asea.

s
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alternatives superimposed on Aerial Photographs. The pipelines wiil be laid out in pre iminary

fashion, taking into account the topography, maximizing locations within the streets ang

identifying possible casements and/or takings requirements for cross-country pipe runs,

At the conclusion of the Study Garofale will meet with the Sewer Authority to review
the findings, and recommendations in deiail, as well as, discuss our proposed approach for the
Final Design. ’
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lesign study phese by the Authority, Garofalo will
cle design will be prepared for the preferred

Upon aceeptance of the preliminas
progeed o the final design phase. A con
altzrnative,

Plar Preparation & Subsmitials - The final design will include plans and profiles ©f the
proposed 12-inch sewer force main within the service area. The design plans will be 24 imcheg
by 36 inches at a scale of 1 inch = 40 fost horizontal and 1 inch = 4 feet vertical, In wddition, we
will provide complete project plans in electronie format 6n o rewritable CD in AutoCAD Civil
3D Version 2018 format. Each contract set of the final design drawings will comprise of the
following drawings thet will be prepared and ready for consteuction bidding as past of this Final
Design phese, :

@ Cover Shest with Index and Locus
3 Construction Notes and Legend
© Key Plan of the Coniract Area w/ Schematic Layout of the Foree Main System
o Plans and Profiles of the Proposed Ferce Main System Piping
o Sewer Construction Details

Specifications - The Construction Standard Institute (CST) Measter Specification formag _
hes been employed at Gerofulo for more than twenty years. Accordingly, the techmnical
specifications will be prepared in CSI format for this project. The specification package will also
include the following:

[}

Warwick Sewer Authosity General Bid and Proposal Specifications (as supplied by
the Sewer Authority) .
Bid Proposal Forms and Bonds ‘ ;
Sample Contract and Agreement

Labor Standards Section G (Davis Bacon & relaied acts)
SRF Specifications (if applicable)

Prevailing Weage Rates

Technical Specifications

Boring Logs

(O v B R

For the ﬁmﬂ’submmaﬁg we will provide 30 copies of the specifications ready for bidding,

I addition, we will provide the complete contract specifications to the Authority in electronic

Bt o ix Mi@gﬁﬂfﬁ? ard 2004 fremse
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Subsurface lnvestigation - Under the final design phase, Garefalo will develop and
coordinate a boring program in order to ascertain subsurface soil conditions. We will prepare g
layout with the boring locations from the recommended sewer layouts recommen 0XHL_Cs

preliminary cesign study. We will develop the program specifications, solicit proposals from
drilling compenies and provide a recommendation to the Sewer Authority. If the Sewep ‘
Authority desires, Garofale could provide a field inspector (o oversee the boring program. The

costs for the subsurface services have not been included as past of our basic design costs within




this proposal and will be added by supplemental agreement vpon epprovel of the prelirminasy

design siudy.

Right-of-Way Plats and Besements - As pat of this proposal Garafale will also prepare
the necessary decuments o accurately define any property required by the Sewer Authority for
the comstruction of the sewer systems. This would include any temporary or perTEIenent
casements. The documents will include description of parcels, veseasch and preparation of
drawings for secording. In addition, each identified casement will be described in & stmmndarg
meets and bounds document and accompanied by a detailed Plan View Map. The costs for
preparing these right-of-way plats and easements services have not been included as part of our

basic design costs within this proposal stace the naure of this work is indeterminste at this time,

This work will be added by supplemental agreement upon approval of the preliminary dlesign
study.

Permiiing & Approvals - Garofalo hes significent experience working with the
regulating agencies that may be involved in this project, including RIDEM, CRMC and REIDOT,
We recognize the imporiance of the regulatory review and permit process as 8 significant factor
in allowing this project to proseed on schedule. Our past experience indicates that early
involvement with these agencies is the most effective means to avoid delays. Therefore, we will
initiate our discussions with these agengcies at the outset of the final design phase to ensure that
the design is prepared in accordance with all regulatory requirements and that the pemiit/review
time will be minimized. The following is a listing of the typical permits that may be required for
these types of projects that Garefals will prepare and submit with supporting documentation.

Preliminary Determination Application for
Freshwater Wetlands to RIDEM on behalf of the Sewer Authority may be submitied that
will include engineering and biological naratives, calculations if necded and other
supporting data. Estimated permit review time by agency 45 to 60 days.

CRMC Cotegory B Assent ~ Weiland flagging will be performed by a Certified Wetland
Scientist, where mecessary. A Preliminary Determination Application for a Coastal
Wetlands Category B Assent CRMS on behalf of the Sewer Authority may be submitted
that will include engineering and biological nasratives, calculations if needed and other
supporting data. Estimated permit review time by agency 45 to 60 days.

tion_ for Utility Permit -.

rmit/Applice
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Lask 4 - Consiructon Bidding Services

Biddiing Services - Upon completion and submission of the final contract docurments,
Garafile will ect &s the Sewer Authouity's representative during the bidding phases of the pProject,
This will includs, but is not limited to, attending & pre-bid conference providing assistance to the
Authority during the bidding phese, atiendance at the opening of the bids, reviewing the bicls ang
making & recommendation to the Anthority of award of the construction contiact,

Ay

Yask § - Coustruciion Adminlsiraiion & lnspection Services

1Z desined by the Sewer Authority, Garofale will provide construction administraion snd
resident inspection services during comstruction. Garofale hes provided these services on g
number of projects similar in nature to this project, including to the Warwick Sewer Avtlhority,
Town of Bast Greenwich and the Town of Middleiown. The scope of services for this task, as we
understand it will consist of, but not be limited to, the following:

Constraction Adminlstration and Inspection — Upon awasrd of the construction contract
by the Authority, Garofalo will act as the Sewer Authority's representative during the construetion
pheses of the project. This will include, but is not mited to, reviewing shop drawings and
submitials, reviewing and approving the schedule of amounts for contract payment, and reviewing
and approving the contractor’s partial payment requests based upon site observations. Construction
administration will include interpreting the requirements of the contract documents and advising the
Authority of all claims of the contractor relating to the execution and progress of the work.

Resident lnspection Services - will consist of a full-time construction inspection of the worl
to monitor the day to day construction operations and aitend weekly construction meetings. Al
phases of the construction will be inspected to determine that the work performed is in accordance
with the design plans and specifications. Punch lists of items to bs repaired, replaced, added or
deleted will also be prepared. Final inspections will be conducted with the Sewer Authotity to issue
a Certificate of Substantial Completion.

The construction inspector will be responsible for recording the receipt and approval of shop
drawings and material test reports, if required. Garefolo will maintain the following records:

1. Comespondence reports of job mestings, shop drm}vings and sample submissions with

results, reproductions of original Contract Documents, including all addenda, change orders,

ield orders, additional drawings issued subsequent o the execution of the contract,
g rifications and interpeetations of the ¢ locmnenss, P schediles

the .

eer's © s snd i ons of the

e

2. Daily reports will be maintained that include hours on the job site, weather conditions, data
relative to guestions of exiras or deductions, lists: of principal visitors, daily activities,

dlecisions, observations in general and Specilic OPEervalions Such as in the case of observing
test procedures. Daily manpower and equipment logs on the comtractor and gl
subcontractors will also be listed,
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16 mof tmeluded in (his proposall;
1) Borings and Geotechnical Engineering Services :

2} Prepavation of Right-of-way Plots and Easements

3 Permsic Applications reguired by the Clty or State reviewing agencies

Vork to be added by supplemental agresment &

Worl: met sntieipated nor included fm this propesal:
> Any Construction Layous or additional Suvey work from those listed
> Ay Phase I Site Assessment Repovis for Hazardous Maieriols
> Awny application fees reguired by the City or State reviewing agencies
¥ Ay work not specifically mentioned herein

Shoutd eay sdditional work be required beyond the scope outlined ebove, it will be billed at
" the following hourly rates:

Principal ERgIBeeT oo veecermereccscerisecsosssveresans erenene 31 7500 per Hour
Senior Project ManRZET ... orerecrerensescassssasconsensd | 9000 per Hour
Project ERGINEEE cooreorcsssocsscosessovccssororsersoncecses cemneennd] 10,00 per Hous
SfT EREINEET cooreorscrssossasscsssssroosscscsssarsassersaseasessd 1 G000 per Hioue
Tech/DEBRINE ccocssorssrnsorcasmansirsssossassseocssonseosossares o 20: 00 per Hour
Construction EnGINeer ....coeeneecrnn coenrencsonsncnsesd ) 10,00 per Hour
RESIAEHE IASPOCIOT crrceeasnresrsonsrnsssassasssacsonsassonsaseasesnntd 19.00 PET Hour
2-Man SUrVEY CEEW ....conisrinisisismninssissaesas $1,300.00 per Day

Note: These billing rates will be in effect shrough the year 2021.




Lropesed Brglineering Fess
Replacenest of The Oal

slmnd React Feree fois

Profect Tashs C?aMaraJ z’%’oadu Force {‘s/’wﬁm
Botmated Esttineres]
Task 1 - Date Collection, Flold Survays & Mapplig
&.) Land Surveys B oo
b.) Arclal Mapping v ew oo
J )
Tasls 2 - Prellezdnary Design Stedy 256 $ 2850009
Tasl 3 - Finak Deslgn (Besed ow owe (1) Bld Contracs)
) Plen Preparation of Fores Mali se 8 -
®.) C@mraﬁtc Specificotions, Quantitss & Bstlmete o 5 -
&.) Pump Stations & FM Design Plans/Construction Details ‘ o® § -
d.) Subsurfce Soil Investigations o $ -
&.) Right-of-way Plais and Easemenis (2) e $ -
£.) Preparation of Permits and Appravals (2) i $ -
Direct Expense - Sub-Consullznis and Sub-Contractors {Possibiy)
8.} Public Archeclogoy Lab o $ -
f.) New Heawnpshire Boring - Boring Contracter ee $ -
1.) Wetlands Biologlet Ga $ .
§.) Reimbursable Expenses (Printing, Mileage, Ete.) e $ -
Design Phase Sub-totat 228 & ,608.00
Task 4 - Construction Bldding Services (Based on one (1) constr, Contracs)
2.} Pre-bid Conference "o & -
.) Contrect Addends & Assistance Duriag Buddam ) e $ -
¢.) Bid Review & Contract Award i $ -
Bid Phase Sze!ﬂ’oﬁai $ S
Tasl § - Constructlon Adwinstration & Inspection (Based on one (1) constr, Contracy)
a.) Review of Shop Drawings & RFls o $ -
b.) Contrest Administration Services ' ce $ -
) @“) BW!@@ S@ﬂ'l@@ 8 R [
LAl %‘@‘.@i‘ %‘, o oo s
ETEIng, Milloage, .M;c } h g
Constraction Services Sub-total | $ $

*2) Indicetes those work tasks thet are enticpated but are indeterminate for fee pricing at this

time end wilf be addsd by supplemental agreement as the desin develops.




Werwick Sewer Authority
Purchase Authorization / Confirmmation Memo

To: Patiice Peshica, Purchasing Agent
From: Dana DiSeuillo, Superintendent
Date:  $/18/2020

Re: DER REQUIRED CLIMATE RESILIENCY PLAN FOR THE WARWICK
SEWER AUTHORITY

The recantly renewed Rhode Island Pollution Discharge Elimination System
(RIPDES) permit requires The Warnwick Sewer Authority (WSA) to complete a
comprehensive climate resiliency plan which is due on December 13, 2020.

The WSA advertised for a request for qualifications for this project on May 8, 2020 ang
closed on July 7, 2020. We received a total of five (5) submissions.

o Stantec
Pare Corporation
VHB
Western Sampson
Dewberry ’
Due to the significant time limitation of completing this plan, we have chosen
Stantec as the engineering firm. in reviewing all submissions, although qualified,
Stantec provides a depth of resources that we are confident will be able to meet the
deadline for the submission. We are requesting the board to approve the quote provided
in the amount of § 74,889.00. This project has been budgeted for this fiscal year in line
ltlem 80 - 392, ~

o o o e

_— 10 13/ 3:930

Ce: hana DiSizuillo, WSA Superintendent

s—
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Warwick Sewer Authority — Climaie Resilicncy Plan

Scope of Worlk for Stanter Consuliing Services

[ INTRODUCTION

The City of Warwick Sewer Authority’s (WSA) wastewater infrastructure is highly vulnerable to im pacts
from coasta! and riparian flooding that will increase with sea level rise. As part of Permit No. RI0100234,
the Rhode [sland Depariment of Environmenial Management (RIDEM) requires the WSA to submit 3
Climate Resiliency Plan and schedule of short and long-term actions that will be taken to maintair
operation znd protect key collection and treatment system assets from flooding. Therefore, the WSA is
seeking to engage the services of an engineering firm (consultant) located in the general geographic
area to develop this Climate Resiliency Plan. This plan must be submitted to RIDEM by December 1Gth,
2020.

The Climate Resiliency Plan shall be consistent with the RIDEM’s Guidance for the Consideration of
Climate Change impacts in the Planning and Design of Municipal Wastewater Collection and Treatment
Infrastructure (“RIDEM Guidance”) and include consideration of the findings of the 2017 DEM report
implications of Climate Change for Rhode island Wastewater Collection and Treatment Infrastructure
{(“RIDEM Findings”).

This scope follows the general structure of USEPA’s Flood Resilience: A Basic Guide for Water and
Wastewaoter Utilities and incorporates the RIDEM permit requirements.

. SCOPE OF SERVICES
Task 1: Data Collection to Understand the Threat of Flooding
Available data will be collecied in two general categories: flood hazard data, and asset information.

For flood hazard data, RIDEM Guidance refers to several differeni methods for determining the base
flood elevation for estimating the Base Flood Elevation (BFE) or equivalent for wastewater planning and
design purposes, including:

o FEMA 100-year base flood event plus 3 feet for sea level rise in coastal areas

o FEMA 100-year base flood event plus 2 feet for extreme rain events in inland areas

o  STORMTOOLS mapping tools with additional wave data from STWAVE in coastal areas
o Orsome other method to determine equivalent BFE that accounts for climate change.

In this task, the Stantec team will research available flood hazard sources and use best available data to

represent coastal and riverine flooding, inclusive of climate change projections. Sources to evaluate
include STORMTOOLS, FEMA, NOAA, and other available regional flooding and climate change
projections (which may include Climate Ready Boston, New York City’s Office of Climate Policy and
Programs, and Woods Hole Oceanographic Institute). Stantec will recommend a BFE for planning
purposes, for approval by WSA.




Stantec will request available asset information from WSA, including a Geographic information System
{GIS) of collection system assets and any available elevation data for facilities and their compone nits
{such as as-Dbuilts or other reporis). This scope assumes asset information will be provided by WS A and
does not include any Stantec site visits.

Task 1 Deliverables:

o BFE Maps: GiS-based map illustrating riverine and coastal flooding inclusive of climate
projections at up to three iniervais (digiial)

Task 2: Identify Vulnerable Assets and Determine Conseguences

The BFEs developed in Task 1 will be compared with elevations of WSA assets to identify which assets
are vulnerable to flooding. In an online workshop with WSA staff and operators, Stantec will facilitate 3
discussion of each vulnerable asset to:

o Review curreni and projecied future flood depths, and compare to historical experience

o Understand the consequences of flooding

o ldentify the asset’s critical components to ensure the forward flow and treatment of wastewater
in accordance with the limits set forth in the WSA RIPDES permit, and

o Inventory what adaptation/protection measures have been completed to date or considered for
future implementation (including operational measures, concepts generated by WSA in the past
or present, and 2017 RIDEM Findings).

Stantec assumed up to 7 assets would be identified as vulnerable, which includes the WWTF, pump
stations, and individual force mains or pipes.

Task 2 Deliverables:

o WSA staff workshop (hosted online) fo discuss assets vulnerable to flooding, including
presentation materials and a memo summary of the meeting.

Task 3: Identify and Evaluate Adaptation/Protection Measures

Based on the staff workshop in Task 2, Stantec will identify and inventory adaptation/protection
measures for each vulnerable asset. Measures considered will include operational plans and system
flexibility to better respond to flooding conditions or the recovery thereof, such as quick connects for
bypass pumping, etc.

For each given asset, potential alternative measures will be evaluated qualitatively using considerations
such as the remaining life of the asset, the degree of threat to the asset, protection provided by the
measure, operations and maintenance requirements, and comparative order-of-magnitude costs to
implement the measure. The Stantec team will then propose the most appropriate measure to adapt
and/or protect the asset from flooding, in coordination with WSA staff and operators.




in an online workshop with WSA staff and operators, Stantec will review the evaluation process aind
5 ) .

proposed zdapiation/protection measure for each vuln

rabie asset.
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Once the appropriaie set of measures are confirmed with WSA, Stantec will advance the selected
measures 10 a conceptual level of project development that is sufficient for a planning-level cost
esiimate.

Stantec will perform cost-benefit analyses to estimate the cosi-effectiveness of adaptation measures
considering projecied fiooding elevations. The project cosis will be compared to the project benefits, or
avoided costs - specifically avoided asset damages and avoided environmental impacts with the
measures in place.

Once complete, each measure will be assessed qualitatively to provide an overall prioritization for
implementation using the following factors:

o  Criticality of the asset
' o Likelihood and projected timeline of potential flood-related outage
o Severity of potential flood-related outage (population served, duration, environmenial
impact / permit violation)
o Ability of the measure to reduce or eliminate flood risk
o  Benefit-cost of the recommended measure

This task also includes a limited review of the past design of the WWTF levee, with respect to elevation
and level of protection provided.

Task 3 Deliverables:

o WSAstaff workshop (hosted online) to discuss adaptation/protection measure concepts,
inciuding presentation maierials and a memo summary of the meeting.

o Project sheet for each vulnerable asset describing the adaptation/protection measure(s),
showing a GlS-based site layout, costs, and prioritization. (digital)

Task 4: Develop Climate Resiliency Plan

Develop a Climate Resiliency Plan to adapt and protect vulnerable components and systems from
coastal and riparian flooding, including an implementation strategy that identifies shori-term and long-
term actions that will be taken to maintain operation and protect key collection and treatment system
assets. Stantec will initiate early discussions with RIDEM at the beginning of the project to confirm the
scope and intended approach are satisfactory to RIDEM. The Climate Resiliency Plan will contain the
following chapters that correspond with permit requirements:

o Assessment of Current and Projected Impacts from Natural Hazards related to Climate Change
o  Analysis of Adaptation Methods

o  Cost Benefit Analyses

o Adaptation and Protection Plan




Following internal GA/GC, Stantec wili submii the Draft Climate Resiliency Plan to WSA and will
incorporate one consolidated set of comments before submitting the Climate Resiliency Plan to RIDEM.
tf, after Stantec submits the plan to RIDEM, RIDEM determines that modifications need to be made to
the plan, Stantec will be responsible for making the needed rmodifications; modifications that deviate
trom early discussions with RIDEM will be outside of this scope. The consuliant must submit the
modificaticns as per the RIDEM schedule for making the modifications. The WSA shall submit the
modificatio ns/revisions to the RIDEM for their approval. o

Task 4 Deliverables:

o Dreit Climate Resiliency Plan to be submitied to WSA (elecironic)
o Clirnate Resiliency Pian by WSA to be submitied to RIDEM (electronic plus 5 hard copies For WSA
USE Upon request)

Task 5: Project Management
Project management activities throughout the duration of the contract would inctude:

o Finalizing the workplan

o Preparing monthly progress reports to submit with invoices (5 months)

e Day-to-day project management and coordination

o Maonthly project status meetings with WSA staff, online. The first meeting will be a kick-off
meeting. Monthly project meetings will be held in the months without workshops (3 months)

Task 5 Deliverables:

o Project Workplan (electronic)
o Monthly online project status meetings, including meeting materials and notes
o Manthly progress reports and invoices

Project Schedule
Key Milestone Weeks after NTP | Example Schedule
NTP 0 August 26
BFE Maps 2.5 September 11
Workshop #1: Assets . 4 September 23
Workshop #2: Adapiation/Protection Measures 8 October 21
Project Sheets 11 November 11
Draft Climate Resiliency Plan 14 December 2
Climate Resiliency Plan ‘ 16 December 16
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roject Fee

Task Amount
Task 1: Data Collection to Understand the Threat of Flooding $4,544,
Task 2: Identify Vulnerable Asseis and Determine Consequences $6,248
Task 3: Identify and Evaluate Adaptation/Pratection Measures $39,112
Task 4: Develop Climate Resiliency Plan $16,556
Task 5: Project Mianagement $8,529

Totat

$74,929




