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L INTRODUCTION

FROJECT OVERYIEW

This Facilities 'lan L been developed for the Town of Branford as purt of the compreliensive
Fagilities Plan for the Town's wastewater (reatment plant. “This Plan has been developed in response
b i Crrder pssued by the Connecticut Departient of Cavironmental Protection (DEP), 1 the Town.
This Chder requires the study wnd evaluation of the wastewsater teealment needs for the Town and
u means of implementing those improvements recommendad o achieve State water gquality

abpeclives.

Facilitice Flanning must be performed in order to obtain Grant Assistance rom the DEP for
wastewater colleetion and treatment svetem oprovements.  ‘The informaticn in this Plan s

cofizistent with State und Tederal regulations regarding Clean Water funding.

DACKGROUND

The Town of Brunford operates o wastewator trearment plant thal serves the needs of the Town's
sewered population.  This wastewaler treatment plant is encreatly operating under the tcoms and
condicions of MPOES Permit mouber CTOL00048, under which limitations on the amount and
charusler of trested sanitary sewage that it may discharge to Bran(ord Harkor and Laong, 1sland Sound
are established. Order #5177 wus dssued to the Town by the State of Connecticut Deparmment of
Environmental Protection (DEP) to investigate and provide a Plan to cvaluate alterpative methods
e accemmoedale the nercase in flvas and Ioadings curently experienced at the waslewater
treatment plant so that state waler qualily requirements may be met, The Cinder also requires thae
a schedule of implomentation be established as well as a means to finance fhe improvements, As
purt ¢ the [ulure requirements to remove nutrients in Leng Island Sound, the Plan is also cequirsd
for irestigate the means o remove nilrogen in the treated efftuent from the (rsatment plant wo o
separate attainment levels in complianes with anticipated nutrient limits tor Long Lslamd Suund, The
Town of Brenford entored inte 2o Agrecment with Whitnen & Howard on April 28, 1995 o provide

this Facilities Plan.

CVERVIEW OF FACILITIES PLANNING
Favililies planning s the first in a three part constroction grant and revalving lean program

administered by the DET. The second part of the program s the prepaiative of detailed design plans

A TTR Y e AT
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and specifications, and the third part is the aclual construction of the facilivies needad 16 Wngrove

jeceiving stream water qualiy.

Facifitics planning, of which this repuet is the culminetion of, derermines the wastewaler (ceutment
syslem needs for a planning period of 20 vears and develops stmileeies for meeting those needs. The
Plan provides the basis for subsequent design and constiuction, substantiales the need for those
facilities, provides a cost elfective avalysis of o number of feasible alternatives and demoenstrates
that the scleeted altematives are implementable froam a leeal. financial and management parspective.
The selection of the hest altomative to mest the fiture waslewulsr treatment needs of the service

coanmumily s the obpective of the facilitizs planning process,

In addition te 8 comprehensive evaluation of the existing Gcilitiss und Tulure system necds within
the smidy area, the Facility Plun also svaluetes existing and projecred demographic characteristios.
tnpographic, hydrelogic and instinotional features of the stody arca and cvaloates e bopact o
Lhe waslewaler lrestment needs, Analysis is provided herein for histeric aod fulure planning periods.
For the pucposss of this Flan, the historic perind includes the eperating vears from 1992 1o the
preseat. Facility apaations are evalualed during thes period relative to the trearment plaot capacity
and operation and meludes such concerns as flow eates, pollulent lowdings, permit complianes and

cperating efficiency.

The future planning period includes the 20 year period beginning in the vear 2000 and extending
through the yeer 2020, This i 20 vears heyond the date In which the proposed facilities are
anticipated 1o be operatioual. I 15 dunnp this Gme frame that the fimore wastewater trealment needs
are cvaluated, A number of wastewaler und solids handling techniques were identified and
examined for feasibilicy in meeting the Town's needs as well as State and Federal vepulatary

requirements during the future planning period.

PLAN ORGANIZATION

This Plagt hos been orgenized such that it s compatible with the Facilities Planging suidence
dociment entithed "Constenction Grants [985" (CG-85) published by the Eavironmental Protection
Agency in 1984, This decument provides a comprehansive interprelation of the 1942 amendments
v the Clean Water Act as they apply to tiinding for wastewater treatmen! Teilities, A brief

deseriplion ol e chapters containsd w Gas Plan end their content is deseribed below,



Chapter [ provides becleround information relative ta the Facililiss Plan process, describes the
orpantzution of the Plan, and provides a list of previous studies that provide datu und informarion

relative 10 thas Focilities Plan,

Chapter 2 presents information relative to (he waler quality ohjeetives expected by the Stare and

specific information on compliance in Branford.

Chapter 3 inclndes information oo the existing physizal, orpanizational. emvironmenral and
demogruphic conditions within the Study area. This information is used ta cstablish the existing
eonditions, detennine trends, possible development potential and predict future conditions within
the study zrea that are peitisent to the fulure wastewsler oeatment requirements. This chapter also
includes information relative to the existing environmental conditions within the study area.
Enviramunental conditions include land vse requirements, air quaelity, climate, suhsurface zoil
conditions, flood and foodway zones, public water supply analysis, hydrolopy of the ares and ather

conzideretions that may have an impact o the reselis of this Plan.

Chapter 4 establizhes the cucrent wastewnler flows and nutricnt loadings at the teextment plant and
eslehlizhes the discrete flows and loads dicectly reluted Lo domestic and commersial uses, industdal,
seprage, Wlilaion and wlloew. This informestion on individual waste chucacterizanons iz thon used
in Chapfer § to establish, in conjunclion with demographic projections, the future Oows and ntrient

louds at the treatment plant for the plaoning period.

This chaprer alse establishes the delictenzies of the exisring wastewaler Leealment plant and
cillection system pumping stations. This review determines the existing meament plant delicicncies
ol provides recommendations for correetive action required for improved performance of the
mrearmant plant and pucnping stetions. This evaluation in then vsed in Laler chaplers (o eveluate the
mast eost-cffoetive means 1o mest firlure wostewaler guality needs. Operation and maintenance

procodures are reviewsd here alsa, as is the cucrent sewer wse ordinumee.

Chaprer 5 establishes the [ulure planmng sres conditions based upon population projections,
existing and past trends and prajected flow rates and loadings w the treatment plant for the 20 vear
planning penod. An evaluation of the "No Actinn alteinative end s polential effees an futere

environmeantal conditions in (the planning aren 15 included mhia Chapter,

AN MR FNTLAMIERT



HATILDF=a] M K HF

Chapier & evaluates the alternatives tor fhe wastewsier trestment system and pump station upgrade.
Alternatives are investigated relative to efflueat teatment technology for nitification, nitrogen
removal Lo twe sttainment levels, and disinfection of the meared effluent as well o5 an investization
e energy recovery end encegy saving altematives.  This Chepter also presents o deteiled
alternatives analysis of viable options presented. Consistency of these alternatives with fiumre
planming needs and wastelom allocations are demonstrated here, This anulyvsis is the basis far

evaluation of viahle alrematives,

Chapter 7 includes an evaluaton of nll of the viable altematives and selects or recommiendation

the plan that mnst fits the wastewaler ireatment needs for the planning peciod,

Chapter 8 provides a detailed presentation of the selected plun. As purt of this presentation, &
detailed deseription of both the proposed reatment warks and the complets waste treatment system
of which it will he a part is provided . A plaot lavout, hvdraolic analysis and design infornation are
preseqted in this chapter. A discussion of the rense of existing Gcililiss 15 presented az well a2a
desaription of each unil provess and e 38 within the cverall plan, Plant stalling based on the
selevled plan s reviewed as are laboratory requicsments. Finally, capiral and operating cost

estimates ol the selecled Plun ure provided as i a schedule of inplementation.

Chapter 9 presents the assessment of the divect and indirect environmental impaces associated with
the planned constrection wetivitics, 'Thiz would inelide effects on air quality, notse, raffic, werland
impacts, secondaly iopecls, surfuce and groundwater quality and the establishment of mitizating

meesurcs, if necessary,

PREVIOUS STUDIES
A mumber of previcus cngineering studiss have besn performed in the recent past il have
eddressed various wastowater neads for the Town of Branfiord, These reports have been utilized as

ppplicable within the Facilitics Plan. Bolovant roports are listed below:

Sewer Svstem Fvaluation Supvey, Ganoelt Flemming, Inc., bMay 19495,




Ll

Lvaluation of'the Ad Yalorem System fior Operating and Maintaining the Wastewaler
Eacililies, Gunnetl Flermnming, Inc.. Juns 1994,

4. Interim Nitropen Reduction Assessment (epdated), Gamoett Flemrmning Inc., Auwrust,
[905,

LA TATEACLANIRIT bz



II. WATER QUALITY ORIECTIVES

STATE WASTEWATER TREATMENT {z0ALS

The wisstewaler treatment gorls of (the Slale are to preserve the water quality for the heneficial use
of the planning srca residents az well a2 nthers. These peals are o provide adequule wastewsler
treatment to protect surface water guality and to provide wastewator management to protect area
mivnncdwiter,  The goals oo proteciion of surlace wilers are (o meel e minmmum efffuent standards
required by the State Depamuent of Envirenmental Prodection for secondaey ireatment end to meet
more siringent offluent limits necessary for the protoation of the reocrving waters, in this case, Long

bsland Sound.

REGULATIONS
The enactment of the Federal Waler Pollution Contrnl Act Amendments in 7982 cssablished the
basis Tor contrel of water pollution in the nouon's walerways., The ohjective of the Act and its

amendments is to restore and mainain the integrisy ot the nation's watersays,

Secticn 303 of this At requires the Stace (o adopt surlace watsr qualily standards for review and
madity these standards every three years. Section 22a-426 of the Comnecticul General Slalules
further reguires the State to adopt standards of water quality for all State waters. These srandards
pre epforceable under o pumber of Slate regulations. These waler qualily clussificabions estublish

the designated nses for all surface warers and esrablish goals for improvement,

Water Quality Management {WOR Plans are requived by e Clean Water Act lo provide the basis
for repulatory control and enforcement of water pollution abatement activities, In Connecticur,
WM Plans sonerully take on the fonm of & wastelosd allocation. “This will act to translate warcr
gualily criteria into wastewaler discharpe eflfuenl hmiletions which ore meerporated into o Mational

Pollutunt Dischurge Elimination Svstem (NTTIES) Perinit.

Wastclnad allocations develop pollotant leadings and concentration limits wo the major contributors
Lo o walerbudy. The mojer pollutants of cocern for A muticipal wastewater treatnent Ly are
biochemical oiypan demand (BOMY), sospendsd selids and notrients such as aitengen or

phosphorons. Acstheoc quality mey also be considered. By estublishing limitations for pollotants

LER L ol L s B b R



throngh the NPDES Permit progeam, the waterbody s assored of achisving the water quality
identificd in the State's Water Quality Standards.

. STATE I'OLICILS
For tha last eight years, the Long Island Sound Study (L155) has been myvestigating the mast serions
water quality problems thar impsct Long Island Scund and how tiey might best be managed. This
mvesligalion has focused on the low levels of oxygen that are prevalent in the botlom walers of the
Sound, especially during the summer months, 11 hey been determined that nitrogen tiom point
souTess arc a major contributar o the depressed oxvgen level in Long Island Sound. To detenmine
the hest means th increase the oxygen lovels in the Sonnd, a model is being developsd that will
ilztermine the levels of mitropen rernoval reguered Lo chtain the desited levels of coovoen, This model

L

is currently being developed as pact of the LISS.

Until this maode] 15 completed, and w ensure that the low oxygen fevel problem dres nac warsen, the
Etate of Connecricnt has develaped a "o Met Increase o Wilcogen Policy” Tor Long Tsland Sound
which was adopted in Novemhber, 1990, “The outcome of this policy is to halt incresses of nilrogen
discharges o Long [slend Sound from waestewater treatment plants and to redoce the nitrogen
discharges to 1990 levels in agerepate.  Milropen discharges from treatment plants has heen
identificd a2 the ke clement cansing severe cavgen deficirs W Loag Island Sowund and contriboting
to the conditions of hypoxia. This "Mo Met Incroase” policy catahlishes 1990 baseline nitrogen loads
tor each of the fifteen shorsline (reatment planis m Conoeciicut from Greenwach to Branford, and
catahlishes the nterim requicements fior niteonen eadoction for the Granford (reetment plent. A
papresale haselne nitrogen limit of 600 |hs. por day has hoon set for Brantord, Final waste Ioad
allvcntions for nitropen removal will be wdepted for each shoreline wastewater treatment plant once

rthe Lang [zlans] Scwnd Comprelienzive Conservation asd hlaoagerment Plan (OCMP) 15 completed.

2-2
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D, CURRENT WASTEWATER TREATMENT REQUIREVIENTS

The-current effluent linitations for the Branford ireatment plant are shown in Tabla 2-1.

TABLE 2-1
CURRENT EFFLUENT LIMITATIONS

Average Monthly Maimm Daily
Cloncentration Concentration
Parameter il gl
RO an w0
Buspendsd Selids 30 Al
nH Hetweoen 0.0 and 9.4

[n addition, coliforrn counts are ssasonally Fmited to 200 bacreria per 100 mi for a 30 day peometric
e and no couirs shall exceed 400 per 100 ml in ony 7 consecutive daya. This requirement is in
cffzot vear round,  Other discharge limitation requirsments are that fhe discharge of seuleable sulids
will not be grevter than 0.1 mlfl en a monthly average and shall not cxceed (L3 ml ac any time.
There iz alsc a requirement that the treatment plant must remove al least B3% of both B0 and
smspended salida from the wastewsarer arall times, A copy of the currend WPDES permit is tncluded

in Appendin A

In the specific caze of Branford, it bas been determined by the DEF hatl the exisling wastewsler
reatmont facilitics are nperating ac & level that may impact the water quality in Long Island Sownd,
Branfurd currenily does nol consislenily meet the mummum secondary trewtment levels for
pereatiiaze repnoval of suspeided zolids nor does i meel the elfluenl lumitalions for suspended
ealids, In addition, the rreatment plant was operating near itz degign flow condition, This in itsclf
requites that Hranford undertehe o faciliies plan o determine the hest needs to opgrade the
treutment plant (o mesl water quality ceiecin. Because (he dischorge of the treatment plant 1s w
Long Ieland Scwnd, additional nirrient remonvals =il be required az pact of the leog moge plag Goc

improving water guolity in Lone sland Sound.
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E. PLANNED WASTEWA'TER TREATMENT (-OALS FOI BRANFORD
As presently planned. a number of waler guality limitatiana will atfect Branford, First, Branfond
must consistently meer the minimom standards of secondery treatment for discharge inte the
receiving wilers.  Also, by virtue of the ongoing entrophication study in the Long Island Sound.
Branfoed will alsa have a nulnent limitalion for nilrogen.
This nutricnt limiration for nitropen typically takes the lorm of o twu-level Emit; one is for high
levels of nitrogen removal and the other is for low levels of nitrogen removal.  The finul
detecmination of which level will be applicable 1o Dranford will be eatabiished b the DEP at a later
dare onee the CCMP model is complete, 1Tigh Level Mutrient Discharae (HILS1) limits establish
that the discharme will achieve & year-round average of 9 mg/l of taal sitropen. Low Level Muatrient
Dizcharge (LLND) limils establish o year-roand wverspge of 4 mg/l tagal nitrogen,
In additinn to nutricnt limits, it is cxpocted that the now MPDES perinil (o be tssued to Branford will
cousist of (e additional limitations shown in Table 2-2.
TABLE 2-2
ADDITIONAL EFFLUENT LIMITATIONS
Aoverupe M aximum

Parmmeler Manthly aily

Dol 0 30

Suspended Solids Bl a0

BHettleabls Holids 1.1 mld T

plI Between 6.0 and 9.0

Chloring Residual Between R med wnd 1.5 mgyl

Floms 1o he grrablished

Feval Calioem 2007100 m]*

400/ 100 m]**
# Geomelric mean of valuss (o sanntples collecled over 30 cunsesulive d-;l._‘_-: 2 .

= Ceometric mean of values for samples collected over T conseeulive davs

2-1
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AVATLABILITY OF FUNDING

The State of Coanecticut bas a praotloan propram wlhensby a 200 grant is made availahle to certain
municipalitics that establish as a priority the removal of pollutanls from the wastewater, A 2% lnan
15 mvuilable for the remaining §0% of the engincering and construction costs.  This funding s
available oo a prienly aod ehgibiliy basis which considers, smong other concerns, the linpaicoent
of the receiving waterbody cansed by the discharge, This funding program s administered by the

Construction Cirunts Section of DEF Burcan of Watar Management,

IIJ
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L EXISTING CONDITIONS IN TIIE PLANNING AREA

INTRODUCTION

The imformation contained in this Chaper delines the plenning arca and dezeribes fhe existing
pliyvsical conditions und demographics within the smdy area. This information provides the hasiz
far the anabysis of aliernatives in the following chaptors and the assessment of (he environmental

impacts that will ba provided larce,

PROJECT LOCATION AND FLANNING AREA

The Tawn of Brantord eocompasses an area of 27.9 syuars miles and is Tocared on the North Shore
vl Long Island Sound approximately six miles cast of Mew IToven in New Haven County. The Town
15 hordered on the sast by Goilford, to the north by Nerh Braoloed and to the west by Fast Haven.

Faong Island Sonnd provides the enlies soulbern border.

Thee stedy planning area incledes the Town of Branford 22 weall a2 the plagned sewered portions of
Morth Branford thar enter the Branfoa] sewer system ol Brenford Road, Schoalgronund Road and East
Main Street. The Pown of North Brantord had its own independent Tacilities Plan, eompleted in
1977, that projecled sewars flows for a 20 and 50 vear planning period. The infemmstion contained
in this [977 Plan was reviewed by the Town of Morth Branford as to whether it met the planning
needs of the Town. Subscquent to this review, the Town of Morth Branford completed its omn smdy
ol the sewer system ributary W the Branford sewer svstem and determived thal an average daily
Flom af 500,010 gallons wonld be suflicient for their futere planning needs, This Plan rell=cls this

flovwe mlincation.

Mo sewers are contbscted or planned bo be connecied to Branfard fiom CGuiltord or Bast Ilaven wilhio
the planning period:, therefore. any putential sewage flows from these commmities are net
considered in this Plan. East Haven's sewage presently aoes 10 the regional (restment plant in Mew
Haven, and Gruilford prosently has no plans for sowering amy postion of the Towr, 1t is expecled tal
s sitoaticn will coatinoe for the plannmg period. Bes Figure 3-7 for a location plan of fhe Tawn

of Hrantord and ies relationship to nearby communities,
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DEMOGRAPIICS

The Towi of Branfond 1= located within the South Cenirul Repion planning arca of the State. The
south Uentral Region comprises the towns of Bethany, Branford. East Hlaven, Guilford, Hamden,
Madisen, Meriden, Milford, Mew Haven, Morlh Branford, Morth Haven, Orange, Wallingford, West
Haven and Woodbnidee. The Council of Govesnments (COG) is the regional planning authorily for
this South Cealral Eegion. Demographic information has been obiained and compiled from a
number of sonrces inchiding the COG, the Olve of Policy and Management (OPM) and the Town
Flanning Department. 'The fallowing discussion is a compilation of the pertineat data end s provided

for the purpose of esteblishing the general demagraphic tremds in the Town.

"The: Town of Brantord has cepericaced steady population growth cver the past century but has seen
a sigoifivant increase in that growth rate since 1950, In the ten vears trom 1980 1o 1990, the
papulation in rown ncreased ala rale of 18, 1%, which is three tines thal experienced by Mew Haven
County and the State, Accordiag to the 1990 census, Hrantord has a population of 27603, OFM
populialion projeciions for the Town of Branford are that the town population will increase fram a
current estimated populeticn of 28,500 o a muwamuom of approximately 32,400 in the year 2020,
After u review of the availabiliny of vacant land for sxpansion, using current honsshald sizes aod
dedusling the unusable portions of vacant land that wanld ke unbuildable ar dedicared 1o cpen space
ar wetland preservation, s 32,400 pryjeclion 15 reasonahle and alle 10 be assirnilated with the land

arce availahle far rezidential wse,

Acsording to the most recenl census data, houschald size U Biaofoed has decreased alsa, reflecting
statc-wide trends, Cirently, the averape housshold size is 2.34 people per household, down from

the 19710 rate of 3.1,

LAND 1USE

The Town of Brantord is divided inta residential, businesss and industrizl districts as well az other
specii] development distriots. Present lund vse shows miat 51% of e land vrew is otilized for
honzing.  Dedicated open space and walershed areas scoount tor another 33%, retail and
office/industrial covers 6%, and the remaining 30% is Gurm vod vacent land,  OF the land arcs
reqnaining [ development {2155 Ac), residential arcas comprise 73%, commercil areas 5%, and

igdustrial areas 22% of the remaining xross developahle arca.



K.

OF the available developabls residontial acreage of 1570 acres, the vest mujorily is in arcas requiring,
@ lot siee of ¥ or 1 acre (R-4 and K-35 zonez) These areas are defined in the woning regolations as
baing an lots of suflicient size o suppart subsurlce disposal systems hat wirh the infest thel sewers
will eventually be provided in the R-4 zomes, These land areas are stuated mosely nerth of the
Conneclicul Turnpike.  Unbuildable land within these arcas comprises wellands, open space

requirernienls, aocess roads and other restrictions.

The availahle vacant eommercial areas for development are relatively small in town and comprize
approsdmtely 97 acres. Al of this acreape s located alomg or near Weat Main Street, East Main
srreet and Marth Main Steeet, Some redevelopment siles are also available, mostly in the western

sections of town. All of these arcas listed for commergial development bave sanilery scweors.

The availalle areas for indesteial development are scallered throughout the Town, Wt by far the
largest ract availahle iz lncared nomh of the Connzeticn: Tocupike northeast of Exit 36, “This urea
vomprises approximately 5300 acres of the available 488 acres. Ocher larger tracts of pelemial
development are located in the south central part of Town. All industrial areas are curcently

provided with sanitary agwars, or sewers that are 2a3ily aceessible vnee development ocours,

TOPOGRAPHY

The study planning arcs i3 located in what iz classitied as the Central Lowlands. The local
wpography in the planning arew 15 characterized by steeper slopes to the etreme northern parts of
o, the highest elovalions bemp alung Lidvhitss THI which is part of the larger Saltonstall Ridas,
This arca has a maximum clevation of approximately 300 feet, based on the 1929 NG WL survey by
the Department of the Interior. The topagraphy then rapidby deaps in elevation seuthward (o the
Pizgal Brook area, which bas an elevation of between 30 and 100 feet. The topopraphy then
remains at or ab=out this elevation, with the noted excepricns of Sunsel IT and Beacon Hill, until
the shoreline is approached. At this point the elevation drops sloeby o abour an elevalion of 10 -
A0 feed foor the shoreline communitiss. The rewtmient plant itself, located near Branford Harbor, has

a pround elevation of about 14 feet,
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CLIMATE

The climate n the study area is typical of the ofien varizble neture of Connectizue weather, alfiougl
il 15 semewhal lempered by the arca's prowimimy fo Leng Island Sound. Clirnatologicel data is
coin piled Ty the Witional Weather Servics, which maintaing a monitoring station in Wew ITTaven, the
cinscat station to the planning drea. Data bas been compiled at this monitoring station for over 100

wears with the latest compilation and analysis of data cospleted in 1980

Thiz compiled dara shows thar the average aonual precipitation ut the New Haven monitoring stalion
15 46.02 inches.  The least annual presipitation for the period of record was 3389 inches and the

sl caimlall recorded for o veoar was 50026 inches.

The average annual mean maxionm temperaiure is 38 9 deprees P which i3 warmer than intcrior
portinns of the State. Heasonal mean temperatures are 50,5 degress for winler, 47.0 depgresy for
spring, 686 deprees for Summer end 53.8 degress for Fall, The enonal seazonal mean temperature

15 2.2 degrees,

WATER QUALITY MANAGEMENT AND WATER RESOURCES

Hranford les within twe major drainage basins, The fist is the South Central Shoreline drainage
busin, which includes the shorehne and interior lands some of which are as far oonbe as (he
Conmeclicul Turnpike. The ether droinage basin is called the South Central Basteen Complex and
eovers the majority of Brantord as well as Morth Braofund and beyvond. This drainage hasin is the

water supply arca for hoth Lake Gaillard and |.ake Salronssall,

Thee larger surface water bodies o towa welude Labke Salionslall, Wards Wil Pond, Furnace Pond,
Youngs Pond, CGiriffing Pond, Marcus Pond, Talmage Pond, Talmage Toe Pomd, Red ITi] Pond,
Cooke Pond and Lidyhites Pond. Long lzland Sound provides the entine smmhern border for the
Towenr. The dischocee fron i waslewater teeabnenl plunt o e Branfond Harbor and from thers 1o

Long 1sland Sound,

Luabe Saltonstal 1s by Gar e lacpest ioland weader body. The Lake 15 opecoted by the South Centrel
Conneeticut Fegional Water Awthority to provide potalle water to Bianfiord as well as olber fowins.
‘The Leke watershed arca covers approximatcly 3.5 aquarc miles in Branford, some of which is

developed aren and scme whick 5 maintaned as loresied aren. The Salionstall Lend Use Plan



prepured for the South Central Connecticut Regional Water Authority in 1993 shows almost all of
this undeveloped watershed land remaining as Forest management land and ir iz planned that about
510 neres of the totel forested warcrshed area as beiing aveilable Tor residential development and 2

peres wy being avuilable for other, more infensive nses,

Major trilmrarics in Branford inelude the Famn River, Pisizuh Brook, Motch Hill Beools and the
Brenford River. The Furm River is mostly Incated in East Haven and enlers Dranford near the
sonthern end of Lake Saltonstall at the exlreme western ond of Town. The Braulord River runs
narth-smnth from Marth Branford fhrongh the siddle of lown and terminates at Brantord Hacbor,
Pizgsh Brack in combination with what are ealled the Beantord supply ponds once were protected
ey [or the Town water supply prior (o service by the Regional Water Authority, This land 5 now
Tomen owmed open space, Mumerous other small siceams and wetland and cnaseal management areas

are located throughout the Town,

The swrtace waters within Braoford are clossifisd by the Department of Environmental Profection
as to their current and long term goals for water quality. The waler quality clussifications for sinface

watlers i Branlord are deseribed below:

SAA: Lneontaminated surface watcrs desigiated [or use as a polentisl pablic wases supply.
The State poal 15 to maintain existng nanmzl quality characteristics by banning discharges &0

theze walsfoourses,

5A: Polenlinl drinking water supply, recreational wse and fish and wildlife habitat.

SH: Nurface waters where the water quality goal is [ishable and swimmable conditicn, Waste

water discharges may be allowed under permit,

Lake Saltonstall is classified as SAA. meanmg thal its present and fomme use iz designated for public
water supply. The Branford River and Faon River are classified as SB/SA. meaning that some
degradativn of the rivers has ocearred bt that s long rerm goal is 0 be upproded w SA
classification. Long Island Sound, including Dranflerd Harbaor, 15 classitied 2z 8B meaning that its
present and future nse iz that tor recreation, as a fish asd wildlile hubitat and for navization Al

elher surfoce walsrs in Branford are elassificd as SA.
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Groundwater s classificd in much the same way a8 surface warers, Buased on the “Water Cality
Classifications for the Sonth Central Coast Basin® map, Branford falls into a nunber of groundwates

classifications, These classificutions ars described below:

G Oroundwaters within pullic water supply watershed ar within the area of influcnea
at public water supply wellz. Snitable for disect humen consumption without need of
treatment. The poal is to mainlein drinking water quality by banning all discharges 1o the

sroundvler.

Crav; Crronindwaters within the area of influence of private and potential public water supply

weells. Presumed suitable for dirscl consumption.

GB: May et be suilable Tor direct human consuinption dus W waste discharges, spills ur
leaks of chemicals or land ose impucts. “The goal is fo prevent further degradation by
preventing any additional discharges which would cuuse irrcversible contamination and (o

regtore these walers through clesnap actions,

Groundwater quality in Brantord as characterized by mostly (A or (GAA greas nerth of the
Connecricnt Turnpike and within the Saltonstall warershed, G areus are locsted zouh of the
Tumpike and gencrally include the center of town and the Brantord Harbor arens. Coastal arcas are
aengrally classified us GA arcaz. Public water supply s available within all GB classilied areus.

I addition, moest of the [ulure housing development is planoed w veeur in GAA ar (74 areas,

see Figure 3-2 for a plan showing the various groundwater classifications in Beanlord.

AR QUALITY

The Srate of Coanceticut Departinent of Covironmental Protection, acting vader the 1990 Clean
Weter Act, monitors air quality throughout the Stale. Classifications of "attainment™ or "noda-
attainement” for six pollutants wre designated for repional areas based upon daty collected by the
[JEP. Aftainment means that the region 1s incompliance with the Martional Ambient Adr Quulily
Standurds (NAAQSY The Town of Branford currently holds "attainment™ stamz tor pidcgen

dimacide, ewd, sullur dioxide and pariculates. It enecently holds o status of non-siainmene
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runclussiled) for carbon menoxide mepning e non-attainment designation iz based on daa
collected outzide of Branfoed, Oeooe is clpssilied as nup-allunment throughout the Stae, In
Branford, it ia further designated as "serious", which is acmally the least severs rating stale-wide.
The DEP is currently developing plans o accemplish the tusk of attainment for all qix pallutants,
Mlore local to the wastewater reatment plant, aw qualily n the immediate vicinily of the plant has
generated complaints in the past mastly from the nearks merina and residential heusing. Additional

ndnr complemts have heen filed for the Damasers Road pumping station.

FLOOD FONES
Flpad insurance studies have been prepared for all communitics in the conntiy by the Federal
Croerpency Mlanagement Avency (FEAMAL These studies mvestizale the existence of flood hazands

ard presont the data ooa wap which denotes fleod zones, These zeaes are deloed as [ollows:

Sone Ac Speciul flood hazerd area muendated by the 100 vear flond. Mear the harbor arca in

Branford, this is at Elevation 12, (Elevaticn 112 i previous datum used).

Zone B: Arews between Lhe Special Fleod TTcard Acea and the 500 vear flond plain. These

arzaz may be subject to shallow warer flocding in the 100 vear intaival,

Zone O Ares of minimal Mooding,

‘The treatment plant site and the local surrounding arcas ave located within Lone B and C areas,
Therefore, no special flomd control mewsimes will need e be taken with reapest to the treatment plant
improvemsials. Elevations of ol structures at e teeabinent pland will be established ubove slevation

12,0 tn cnsure no warer damage in the event of flanding.

GEOLOGIC

The Town of Brandord 15 vodeclzin by vwo distinetly different grovps of bedimock. The two groups
are divided b the Triaszic Border Fault which trends soochweest to northoast gencrally along the
lings of Piagah Brook. Morthwest of this Tealt. the bedrock 12 in the Central Lowland region of the
state, This bedrock is pink, browo amd wed ackosic sandstoue, conelowemie, sillstous and sl
sanitheast of this tanlt, in the casroen highland reginn ofthe stare, the ek consists mainly of granits

amdd pmeizs that have white, pink end prey coloring, This rock sorface ends Lo decline southwand
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ta the sound where numerouws rocky coves are then formed, Local topography tends to fallow tie
bedrock elevationz since the placial drift that averlies the bedrock is thin. Outerops are numerons
arwd sometones cluss weether, The hedrock itsclf conatitutes the surfoce reolopy m the Saltonstall
Ridas, ¥Wards Millpoad and Stony Creek Foed areas.

he surficial geology in the area is mostly alacial 6l consisling ol compact, non-sorted, non-
stralified rock particles of all sizes. Thiz glacial fifl formz a mantle over the bedrock surface
altlwgh it is discominuous o some arews. The composion of the till inchedes a coarse Gacton of
pebbles, cobbles and boulders although this fracticn rarely 35 more than 20% of the total, The

remainder 14 sund, silt and clay. Colors of the placial il fend to matel that of te bedrock below.

Anather large segment of the surficial geolegy consists of we-contocl stratifisd deift. The arcas
mustly coversd by this material are in the Branford River drainage basin and in the norlheastern
section of town, Toe-contuct stratified drift are sediments deposited in strcams and other water
ladics hy melting glacier ice. These deposits tend 1o be swmuller sand and stone particles that arc
weell sorted i this arce,

Tho remainder of the suiticial geclogy is swamp deposits and o very smull amount of alloviurm.
These swamp deposis consist mainly of a mixture of =sile, clay and fing sand with a kigh percentare

al decnved plant maler. Deposit depths are typically 10 - 12 focot, bt may be thicker in some arens.

A plan of surficial geology and wetlands is shown in Figure 223

K. WETLANDS
Hranford has identiticd wotland soils within the Town boundaries on o map entitled *Branford
Wellonds” and duted 1977, Wetland soils are typically identitied as allwvial soils, poarly deained
o very pooely deained soils. The majorily of suils in Branford are of the poorly drained soils

clasaification and are maostly concenteated in e scuthern and western parls of (own.

Weiland souls previlent within Brunford wre the Westhronk series, and 1o a losser oxrent, the Carlisle,
sace, and Adrian soils, The Westbwaok series s0ils are Lde] marsh =o0ils and are typically located

along the Bronford and Farm rivers, ceastal Fong Islaod Soond and ils wlets. Thess soils ane

e . 1-M
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[Inoded daily, wre very poorly drained, and tvpizally constst of 1 48 inch deep layer of brown or gray

ereanie matecin] over v sl losm matecial.

I'he Curligle snd Saco soils are more provalent north of the Connecticut Turpike bt are found in
pockels south of the mpike mostly o wesas of oo or very mild slopes. In arcas north of the
turnpike, the Carlisle soils are found near the fributaries to Lake Saltonstall and the Saco snils anc
found mostly in the flood pleins of major streams. The Carlisle snils are characterized by a desp
lavyeer, wp o 30 feel, of orpemic matenal. The soils are very poorly drained and are of irregular shape,
The Seca series covers & anuch smaller area in Town and i designaled by o rather thin 8 inch layer
of miek over a S inch grav silt loam material and then underiain b sill loam aod stratifed sand

and gravel.

YEGETATION AND NATURAL RESOURCES

he State DEP Matural Besources Center was visited o review the prasibility that endangered
species oy i Dl ke Jocaled withiv Branlord. This informetion s compiled in the State Matural
Criversity Dara Baze that is vpdated regularhy regarding aritical biclogical rescurces in the Siate. The
information contained here has been eollected over meny vears by the Matura! Besaurce Cenrer's

Ceolowical and Malural slory Survey e coopemailon wilh olher DEP units and conservation

groups.

Based on v review of (he corrent data base, o number of areas within Branford are highlighted on
the Watural Diversity Data Base maps onc of which is fhe site on which the wasteswaler realment
plant iz built. A subsequent follow-up to the BXEF has detormined thae no knnwen extant popnlacions

of federal or state endanpered, threatened, or speciol concern spisciss occur at the site.

HISTORIC MISTRICTS AMID LAMIES OF S1GNIFICANCE

‘The Matural Historic Preservation Act defines procedures for consullation and commentary by the
Addvisory Councal v Thstoric Preservatica [or all ERPA giaord acticns thal will allect a propery listed
or eligihla to he lisrod on the National Register of Historic Places. To this ond, the Connecticut
Historical Commission was contacted. Those locations in Brunford that are classified a5 historic
frave busen Gabolated o Table 3-1 along witl their dates of registey. Mo historic places ame lucaied
atar nead the treatment plant aite 20 that any wark conducted an the site will not impact amy historiz

arcas.
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BRANFORD MATIONAL REGISTER STTES

RALTYAWTH, TIMOTHY, HOUSE
GALIWIM, AADCTIENRS, HIOE 5L
BEACH, SARUEL, HOHISE
REACHKETOME HOUSE
BEADLEY, TIRICFTERY. TILEEL

BRAMNFOIL CEMUELR FLLELORIC
DISTRICT

REAMTORD ELECTREID BATLWAY
HISTORIC TISTRICT

BEANPFORD PCIRT FIETOETC
TR AT

COLOMIAL ROUSES OF
BREANIORTI TER.

FRESEIE, EEW AR, [IOMESTTAT
FEISBIE, ELW ALY HOUSE
HARRISOHN, THOMAS, HOUEE
MARRISDH-5WATH HOUSE
HOADLEY, FSAAC, HOLEE
LIRS, JOLIRL HICILELE

HNGADRLEY, OERTH, HOIMET

PEOLYEE AT IR] DAMARCLIE KOAT
HIUSE A1 3% FLAT BUCE I,
HIPWTL ELIPHALET, HOUSE
SOIRTOW HOUSE

FALMER, EEER LATL FIOTSE
FALMEL, I5A80, 110LHEE
ROGERS, JHM, HOUSE

ROUTE 14§ HISTORIC DISTRICT
dlCR STYLE LHSR AT STTONY
CREEK

STONY CHEER-THIMBLE
ISLANDIE RISTORIC DISTRICT

TYIER, IO, HIZTISE

TYLER, RO, TSI

R T E UL S

TABLE 3-1

1845 Dinminscns Bad
134 Darmascus Rl
U4 E. Mala 51

17 First suve,

12 Amelley 5t

eaghly bowméed by LLE. L, Brackni River on ol 5
Moo aitd Kisklusn Sleoelz

{AJz0 in Enst Hoven)
17 Rireer 5t ta Corr St

Ranaphly alomgg Flerher SL ™. From Cueee 34, 4o Bramford
Pk, alsa el SL L froan Rewralds B4 An Flarhoe Bt

Towmwde

2400 Sreny Creek Rl
G H. uin HL

23 M. Harbes 51

(24 W, bain 5t

& Totakst Rd.

2173 Lasetes [alamad Fad.

L5 Sunsct Bl B,

161 Mramasens Fid.

24 bl luack M.

075 E. hnin &t

20 Pire Crrchord B
SRR Leete"s Islord R,
T34-756 Main 5L

il Leeta's laland Hd.

CAlse o Guilford)y, R 144 betmesn Fial Rock Tud, And Wt
Fiver Rriclgs

3 PrespecL 1T

Rouplly Nluiobls Izlands B, beiwesn KL 146 and Lang,
Tsland Seawd and Thinbi: Islonds

HAR-EAD B Mzin St

Z-XAE T Moan St
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WATER SUPPLY

Potable waler 15 supplied to the Team of Branford beethe Sooth Centeal Connecticul Rerional Waler
Anthority (SCORWA) via the Lake Saltenstell surface water supply system. Raw water is collected
in the 13.% square mile watcrshed area which is located mostly north asd exst of the lake. There arc
ne vther public vilities thet provide weter in this arce according m the Inventory of Commumily

Water Systeins by fhe DEP. See Fieure 3-4 for wealer shed area within Brantord.

The watershed area 35 characterized by farm land and general developiment of the land, which in wm
hag caesed nutrienl levels w increase in te Lake over ime. Vo provide potable wates, the mw waler
iz treated &t fhe Arthur Corbin, Jr Iilimtion plant loceted on the west side of Furnace Pend prior to
distribution. In addition tn the filration plant, the Salonstall supply svelem includes & slorage ank

al e base of Salienstall Ridee and another storage tank west of Brushy Plaing Road in Branlond,

lake Saltonstall has an overall capacity of approximately £.5 billion gallens of water with 2 usable
capacity of 1.5 billion pallons. 1€ bas o sefe yield of 7.0 med, nr approximately 14% of SCCRWA
total safe vield, The waler supply s striclly o surlace water supply svstem - there ave no piblic
groundwater wells that arc part of this water supply, This sopplv system serves Branford, East

TTeven and a portion of Mew Haven east of the Quinnipiaz River,

"The Saltonstall systern provides potable warer to 91% of the residences in Dranford and iz projected
to cover [00% of the residences within the planning pericd, according to the most recent long range
demand stody by the Awthority. All commerciel buldings and mdustries are served by this same
water supply, Current metered conswmpticn of warter is 2.023 mpd and #s projected o reach 3.815

mgd in the year 2020, Mast of the addmional demand iz expected (0 come lom residential sounces.

The Saltenstall service acea, which also incledes parts of Wew Iaven and Ewst Haven, is also
profected to prow in the future. The flow capacity required for Mew Haven in the plaoning period
1 L7 % mpd. For Bast Haven, it 2 1.202 mgd for a total projected water use for the planning poricd
of 6,730 magd, This is 89% of the current sale yiald ol approximately 7.6 mud. Supply capucity for

the planning perind is theretore adequate and will net be limiting to prowth,

Greunshsider well waler supply s wiilized by epproximately 9% of the homevamars in Branfoed,

Some of the homeownees bave public wamee available o fem but do not elect o use il while olhers
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dor net have the availability tr connect to the public supply. The ceace breakdown of this division
15 el whle to be detoomined, The present plan for fhe Waler Autheriiy, however, st conuect 1007

af the populutien during the planning perind covered b this study,

SAMITARY SEWER SERVICE

Beweer servive within the Town is provided to 82% of the residences according o the 1995 data
summary provided by the Town. Sewer service consists of approximately 100 miles of sanitary
RCWET ranging in size from six to ihirly inches in diwneter. Some of the oldest sewers in town were
buill 1z the early [%60's to serve the Town center and were constructed of vitrified elay, Moastof the
sewer constreclion, however, was completed to mone distant reaches within the Town in the 1966
and 19703, when town geowth and pupulation was rapidly increaging, Thess sewers ure constroctesd

of transite, ductile iron and PYC with most of the construction belicved ta be PV,

Soine af fthe larges! arcas of lown without seerers are the Stony Croek area (which s defined within
this Flan as heing the arca south of State Route 146, wesl of the Guilford berder and aterwise
biundded by Leng Islund Svund), Morthford Road and areas noctly, the Sunsel Hill Drive area zod the

Roac HilliPent Boad ares,

The Town nlso mamiains some 28 sewage pumping stations theonghaut the Town, Most are small
submersilile pumping slations serving small sewer sheds i town bot there are six Lareer wet pitfdry

pit type stations that serve larger areas,

ON-5ITE WASTE DIST"OSAL SYSTEMS

Un-site wastowater disposal is practiced by ell (hose not served by sanitary sewers, This umounts
Loy some 1 8% of the residences in Town, Subsurtace disposal sysiems wre regulated by the St
[ealth Code whose requirements are implemented by the regional o otber lucal health official.
Current Health Code requirements for sieing of subsurface disposal systems distate thel escls
residence provide a minimum 1,000 gallon septic tank for selling oul of heavy sclids and a leaching,
Cield with an beast 375 syuare (el of effcctive arca (larger depending oo the pumiber of bedrooms in
the hirrae and the type of soil conditions]. In addition. 100% reserve arcas ane requied o be lecated

on-site and there are farther requirements for distances from waler supply wells and lot houndaries.

Pyigcusgions with the East Shore Dhistrict Tealth Deportment 2nd a review of the records ol past

sunsurface disposal prohlems show fliar potential probile aens and candidates far sanitary sewers

-

P
LER R Lk et Ty BT Y B 3 I o)



for fong torm scwage dispozal ave in the Stony Creek areq, the Rose Hill/Pent Road aves and the
Hidpe Acres Road ares in the northern seetion of town, These areas ane cheracterized by cither
spialler Jots, pour soils, shellow rock, or steep slopes. The remaining unsewered areas in Town,
mastly [ocated w0 the north and east, will most likely nol need swacrs in the near titire sines the

homes are boilt on larger lots and have acreage available for reserve areas,

I the Stony Creek area, the surficial geclogy maps show that the soilz in the z2rea are ot well suited
for use with subsurtace sewage disposal systems, Soils in this arew are the Holyoke rock owterap
complax, Chashire-Holyoke complex, Branford-Holyoke 2ilt loams and Westbrook mucky peat,
wrnang ollers, all ol which exhibil moderale fo severe soil foatures with respect to subsurface sewape
dizpraal sysrema. In addition, many af the hames are buill un small lows which leave little room for

subsurface disposal system repairs when they become necessary.

The surficial geology maps for the areas nocth of the Connecticut Turnpike show significant
warigbilily in the soil serigs. In the undeveloped arcas in this section and other areas of potential
development Of residential housing, the prevailing soils are the Yaleaville, Holvoke and othar zoil
serics, moat of which also exhibit negative qualities Tor subsurfoce disposul systems. Most of the
soil tvpes in this arca arc classificd as moderate to severe for sanitary sewage dispesel, dus mosthy
due (o the shallow depth of reck or sleep slope of land. These types of aoils, whila not ideal, are
alde 1o be developed sufficiemtly to meet Health Code requirements providing lend arca is availahlc
for this purpose. 1t 18 therefore expected thae new hausing built on 1 acee Lots aod able o meet Lhe
currenl [ealh Code requirermnents will most likely not reguine scwers tor te planning pericd. The
existing housing that is constructed on lots of nominal [ acee in size will mest lkely also be able to
wvoid sewers, slthough the repairs to meet the current Health Code may be expensive. Lobs wilh

areas smaller thot | acre may best be served by sunitary sewers.
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1V, EXISTING TREATMENT AND COLLECTION SYSTEM

INTRODIICTION
The Facilitiez Flanning pracess includes & review of the existing treatment and callection svstems.
This review provides a basis for the analyziz of treatment alternatives and provides an inventory af

the current wastevater chiacacteristics eod the existing treatment and collection lecilities.

[ocluded in this eveluation is the establishment of existing plaot Qows and loads and a breakdown
of these Mows and loads into residential end eommercial, septage, jndustrial and 171 comprnenrs,
These major intlusat chamcteristios that impaet waste treammene options are identifed as i their

variability, "This information iz used to determine fituze plant Hows und loadings.

Alsa reviewed in detail i the sasting treatment plant and pumping station Gcilities, ther
machanical condition, design criteria, operational stetus, and maintenance procedures.  This
uilormation provides an indication of the statuz of the existing fcilities wod how they may hest he

urilized in o meet e preseol and fuluee needs of the Town,

Each of these topics will be reviewed in this Chaptor.

EXISTING THEATMENT PLANT FACILITIES

The wastewaler lreatmenl plant 15 located on & 3.5 acre parcel of Tand on the north side of Block
Izland Road, The treatment plant collects sewage [rom epproximancly 100 miles of sewers and 48
purmp stations in Branford a5 well a3 sewage fiom a portion of North Branford. |n additien, septags
{rum Dranford is received und reated at the plant. (nce treatad, the efMluent from the plant is piped

to Branford Hackar and ultirmately w Long Island Soand.

"The treatment plant was originally sanstructed in 1962 10 provide secondury breatment for 1.5 MEG0D
al Muw that was expected to be gencrated from a number of newly constrocted sanitary sewers, The
treatmeant plant at it time gensrally consisied of an mlel area with o barminutor in cambinaticn
with a hypass channzl and bar sercen, an aeeated grit collsctor, inlel pumping, two rectangolar
primoecy sellling lanks, twoe seration tanks for binlogizal treatment, two rectanpular secondary
setiling tonks wnd one chilorme conwel ank for dsiofecoon of the effiuent, After treatiment, the

trearcd wastewator was discharged o the hachor via & 24 inel diaseler pipe.

4-1



Wasle activated sludpe from the seceadary treatment prozess and primacy sludge from the primary
seftling tianks wers directed to 2 sludge concentralion tank for additional thickening. From this tank,
the sludge was pumped to a single primary anasrobiz digester for volatile solids reductivn and then
Lo u secondury digester for senlivg, Digested sludge from the secondary digester was dewatersd on

a single vacuum filter utilizing forric chiloride and lime as conditioning chemicals.

The treatment plant was upgraded in 1982 to treat a flow of 4.5 MGL. ‘This increase in flow
capacity was the resuft of the rapid increass in town population aud a comesponding increase in the
sewer service arew. This plant upgrade generally included an additional barminulor, the addition of
tour primary setiling wnks for a total of =ix, the eonversion of the open aceation tanks Lo a closed
tank pure oxygen acrafion system, correspunding an-site oxygen peneralion equipmant, fonr
additienal secondury settling tanks fior # tofal of six, an additional ehlarine contacl tank, and a new
32 inch diameter fibergloss votfull pipe.  From a solids handling perapective, this latest uperade
meluded 8 new septage receiving lacility, an additional larger sludae concentration tank, an
addilional primary end sccondary digester and o belt filter pross, This planl luvout is the anc

currently inoperation 1 Branford.

The exasting plant site plan is shown in Figure 4-1. A plant tiow schematic and hydeaulic protile
are shown in Figeee 4-2 and 4-3 respectively, A detailed description of each unit of the existing
facilitics is presented in Table 4-1. Operational atatistics including tank sizes, depths, pump
capuvilies and other performance criteria is preseoted in Fables 4-2 and 4-3. In Tuble 4-3, recyele
Bl aned londings are not imcluded in the mass balanee because of limited flow and laburatory dat,
A detailed description of esch plant unit operation and its desiym method of operation iz described

below,

TREATMENT PLANT UNIT PROCESSES - LEQUID
1. Headwnrks

Plant Nlow enters he sewape treatment plant via @ 30 ined dumeler concrete sanitary sewer
located (o Block 1sland Boad. The wastewater is divected foa twe ool wide channel in which
i# located a single ehannel grinder, The Mow passes theough the geinder and in the process,
thes larger particles in the sewsage are oot Wte smaller sizes by the eutting blades. The grinder

i flaler 2 b isulated [rom the (ow for repairs by slide pates Tocatsd befors and after che it
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TABLE 4-1
EXTSTING TREATMENT PLANT
TOWN OF BRANFORD FACTILITIES PLAN

DESIGN DATA: 4.5 mpd (avp)  BOD = 9,000 Tha'day TE5 = 11,200 Ibs/day
Efflucnt BOD = 30 mp/l Effluent TS5 =30 mp/]
11.2 mad {max)

TYTE OF TREATMENT: Comminution followed by primary freatment, pure oxygen activaled sludis process,
secondary sellling with chlornation, cutfall to Branford Thackor, Primany and waste
activated slodpe gravity thickened, anacenbically digestad, dewniered and lardfilled,

FRIMARY FACILITIES:

2-  INLET CHANNELS, Dimenziens 2 x 14" x 1.58' 3WD at ADT. One channel equippad with
grinder,

1-  GRIT CITAMBER. aeqated. Dirensions: 1625 = 7' x 10 SWI.

[ -  RAW SEWAGE LIFT STATION, (hree vanable specd horizontal, non-clog, sewaps pumps with a
todal capucity of  mgd with lurgest pump out of service.

0- RECTANGILAE PRIMARY SETTLIMNG TANEY, Dimensions: 13" x 50" x .03 %10,
Surface overflow rate: U6 gpdf/stat A1,

AECOMITARY TREATMENT FACHLITIES:

2-  PUREOXYGEM ACTIVATEDR SLUDGE AERATION TANES, with mechanical acrators.
Dimenzions: 22' x 100" x 12" SWE, Detention lime: 2.3 hours. BOD loading: 34 The/daw 100 Th
RLESE, 3,000 mp/l MLES concenlralion,

1- OXYGOEN DELIVERY SYSTEM, pressure swing adsorption air separation facility, oxvzen
production cepacily: 3 ons contemed oxvgen'day, nxvgen hackup; one 3,000 gal. lguid oxypen
storage tank.

o= MECHANICAL AERATORS WITH BOTTOM MIXERS, four sinple-speed units per ueration
tank,

o~ RECTAMGULAR SECOMNDARY CLARIFIERS, Dhinensions: 21"« 60' x £.54" at ADF. Owverfiow
rate 670 ppdisf at ATDE,

2+  CHLORIME COMTACT TANKS, Dimensions: 32' % 17 x 10" deep. 30 minutes detention
wicluding outlzll at ADL.

SLUGE HANDLING FACTLITTES:

2= SLUNDGE THICKERIMNG TAMKS, gravity type. One 30 dizgm., one 200 diam,. Selids loading:
11,794 [haiday,

2. TRIMARY SLUDGE DIGESTERS, Dimensions: 30" diam. £ 20° desp with 3' deep cone. Solids
loading rate; 0 L0 Ibidawfcl TTRT: 23 dove,

2- SECOMHDARY DIGESTEERES, Dimensions: 50 diam. x 20" deen with 3" decp cone,
s holder cover cupacily: 9,560 of.

1- BELT FILTER FPRESS, 1.5 m belt, 13 - 20 % solids.
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TABRLE 43
OFLHATIONAL SEATIEII
TCNAT OFF BRTEANFORT FACTLUTIES PLAY

P WASTEWATER DATA

ET ARFA

G COLLECTEON

PELMARY SLTTLLNG

FTRT (ROVOER
AUTIVATEDR SLUDGEE §YETEM

AVERAGT.  MAXDIUM 1Y BRAULKC
NESCRIPTRON YEAN MONTH _ MAXTMOM  TVFICAL
TCTAL FLOW [ MGE R 5.3 1z
DO COMCLRTRATION, ML e 1=
RO Lo TG, LRSI S50 T
ELSP KOLINS COMC 1K M. 1 155
ELBP BULILE LOADIRG [N LBSL 5 A8 737
TEH M. i El
LEN LESD 215 1320
ML= ped i 21 21
NEH3.W LRSI wa w20
CTAMHEL TEHGTIL G AT 14010 e
CHANKEL WIDTH, FT zan 2 20
LEINLY LI, 1L 1.5% 1% 230
VELOCTTY THRAUGH CHANNEL, FRS 202 2.4 i R
UMD OF ClAMHCLE 1 I |
UHIT LERGTH, FT 1450 T 1550
LHIL WL TH, I A 30 1
LIGETOTEETI, F 1.1 1022 125
VOLINE, COF 154 1187 1258
Ll PR U L AT o B 1E1 143 £l [ T
KL BALLE I LNITS i F. &
LT WICTIL FT 1350 e 15400
UKTT LEMGTH, FT S i sl
Sl Fl ncs | H L NTH
IINTT S1RFACF ARFA_SF e 750 70
TULAL SURFACE AREM, 5F 4,500 4 5110 A,500
CPUERFLOW RATE, GMLSE Bl5 1,58 aEG| AN M
TOTAL WEIR LERGTH, FT i3 15 120
WL VLB BACTLE, GPDVLE e o Ha 20 TN & FHEIHH
TARE, [CEIZONTAL VOLCTTY, PP 247 (it 4 137
LIMIT VEILLITAF, €A1 i R 100D
TULAL VULLIMLE, GAE W80 W4 A0 W 0
FEFTRNTHIN TIWE, AT 1, FRS 1 137 A1 2
T O LTHTTS 1 1 p
LINIT WITDTH 2. 2200 e ]
URIT LEKGIH 100 1an i st
INTT TRTTTE 1L 120U 1200
LIRTT WO LIME, CRALL 197 5041 (R RN YT,
TCATAL WEILLIME, GAL AT 305,00 19¢ 05w
TOTAL YO0 LMF, OF SEEN e 280
DTSN TIME I RS AT 6 EET] 197 B ALY
G0 LOADIHG, LGS 000 O A ] DA% an
WLRR, AWE T, L 4,70 TR
WMLES LMD ALRATION, LES 11840 15420
RIS LOAL NG, LERTI 100 LU ML S5 5 a4
WL VRIS it 8 agh
MLYES AV LD 3,500
TMLYES RATIC, AN UAS a4l (=]
RETURN RATE I 2 ADP £
MLEE WARTED, LN KB 7,71
MORT, TIAWs rile L :
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TANLE 4-3
CPERATIONAL STATIATICR

TV OF BRAMPORL FACILIIIES PLAY

AROTMTEARY CTLARIFRTATIN

TNAMFRCTHEY

GLEANTTY THICRLEIHG

FREDMARY AMNAERCHIL
ELLILEGE LICLS LI

SLEDGHE DEWATERLES

AVERAGT.  WANDITR ¥ IREAL LI

DESUREIFTHRNY ¥EAR ML TH Pl A XTI
HIMAEER 0F TAWES =] & 1}
WINTH 21,0 o L 2100
LIS - [ 18 AN
TARE 89Ty, FT LR | 4.55 LR
LMIT BURFACE AREA EF 1 260 1,20 120l
TOUAL SUBEACE AL, S 750 T5 R 11|
FEOW TOCLARIFIFRS (M4, RAS), BN el [ll] 1211
DYERFLUW BATE, GPLVEF f Rl 1408
TOTAL WIOIR LEMGTIL FT 252 5z 153
OYERFLOW RATE, GFLVL.F OF WrEIR LEEIT 200N A0 AR
RFACTOR DFEPTH, FT LI RN TH3 ([
FLAC TR WIETTH Erd i} 330D 1m
MFACTOR LERCTI (A1 17Uz 17
HUKMEER OF REALTURS 1 1 I
VLT CAPACITY, CF SAcD 5440 Toedit
TrTAT RFACTOR CARATITY, OF el 5 5,440
DISCHARLE FIPE VOLLIME, CF R RI=q EREE]
DALL . TARALE AT LWL, BN SRR PLMLL B £ a7 12
EIRADEE OF TIOCRENTR:" L 1

[AMETER. FT EIEL I I |

ELHIACL ABLE ISACH, 5P P 50 TN

TATAL BIMFATE ALFA 5F L] Al

CURCEMIEA T OF WAN, ML E.DCn 17,50

WAL SLLTAOE, LR LR o]

WA FLOWY, 4iP0 e WN 2,00

PHRIFELARY FLUA D CHICKLNEHE, (20 7,234 10,210

MMk ARY A1LTITGE, TR LE6R P e |
FUHCENTRATHIN OF FRIM. SLUIEEE, M. 2E0000 oD

FLOW T TURCR MR, GrL WM, 150 G2 310

TOTal TOARTHT RATE T.RED 36k |

FLGOE LORDENEG, LEAVSF 10 14

HLMBER F TANEN X i

TAXE DIAMGTGH, [F] h R Dl e Ll

TANE 0T FT ol LG

COMNE DEFIH, FI . 3.0

UTHIT SIOEWATER, VOL LML, CF Juiar k]

TTHIT COIE WOLIIE, OF 1 753 1053

TOTAL WOLUMLE, C1 ATAXS HIfI5

THICESHFD 800 ITE LOa R T, LRAT FRET 4,204

THICEENED E0LIDE ELEW, (7D naul 1E. DAl

FEaPdAAlY SOLINE LOATING, LD 15 1,51

FROMARY 501105 FLOTY, (i 311 E7an

TULAL SULINS LUADIHG, LEEE LA i, i)

TATAL SILINS TLGW ST L1550 25T

TOTAL BOLINS LOATING. THSTNCF 1] nz?

HRY, L mA 2415

RUMBER UF BELT PRESSES: | L

OCLT PEEES SLEE, M 1,50 150

SLUNGE FEED BATE, CGiF | 21

SLOGL CLLy [RA TR, G 11 I

SI.1MGE FEFN: RATF, LRI Tin In

SLULGE FEED BEALE, LE'HE M 24 2

FEFL COUNCFEATILATION, MikL (L] E RLR]

SN FROCESS RATF, LRTY LA 3,
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Il the grinder 15 aut of serviee or it the flow exceeds the nominal capecity of the grinder, the
wastewarer then overllows the lop of the slide gate and into the 24 inch wide bypass chennel.

Mo screcning or eomminution is acsomplished in the bypass channel.

ril Bemoval

Afler the channel grinder chamber, fhe waslewater flows by pravily o the serated grit
lumiber for peaneval of grit and other heavier particles. Air is provided i the pril chember
by means of an ait header wnd dilTuser assembly located within the mnk nader the water
surface. The lacation of the diffusers al one end of the grit chamber is intended to impar: a
spiral motion to the wastowarer, This motion has the effect of sepacating the crpunics fram
the heavier inorgimc materiul and provide a relatively clean grit, cesentialiy fiee of oduc-
causing nrganics. Chce the gril bus seltled in a hopper at the bottom of the grit chamber, it
15 remmoved by use of air ducted through & pipe. Gt is removed from (he plant site o a
landfill,

The werated gril chamber is 2lso the location where all supernatant flows Fom the sscondury

digesters amd the over[luwes [rom the gravity thickeners are directed.

Huaw Sewage Pomping

After passing through the prit chamber, the wasewsater flows vin & 30 inch pipe tw an
undivided. enclosed wet well fhat is attached Lo the Contral Building. This wet well alsa
collects the bell Lller press filtrate, the floor drains within the control building, waste sludpge
it co-settling is desived und s the loeation where prechlorinalion can take place. There are
three, harizonral nan-clog sewage pumps localed in a sul-basement of the control building
that pump the grit chamber effluent from this wet well o the primary toks, Tuamp level
crtrol is accomplished by un ulirusonic type liquid level controller which gencrates a zignal
for use hy the variable speed pomp contrel punels. The sewage pumps are operated by
varying lhe pump motor speed in reladion to wer well Hguid level, The greater the ligquid

level, the greater the puinp speed and capacity. As the wel well Ligoid level is lowered, the
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pump mator specd slows down, The imlent with the variable speed controller 1= to match

pump output to the treatment plant ioflent Mo

Primary Seitling

The waslewnler 15 pumped from this wet well w0 the primacy settling tanks via a 16 luch pipe
lncated ina pipe gallery that counects the control building with the digesters and primary
seithing tanks.  Primary tank influent flow is messured in this 16 ineh pipe by means of &

Doppler stvle sxtertor-of-pipe mounted flow meter,

The flow is distributed 10 each of the six pritmary settling tenks by gare valves which cen be
e ta bulanes the flows to each tank as wall 43 to st ofl Qow lo any individual tank, Ohce
flony entars the priomary setiling Lenks, the inlel velncity iz reduced amd the How is distributed

over the width of the tank by means of a submerged diffuser box in cach tank,

Az the flow iz distribuled over the tunk. sohids are settled our o the bullom of the tank for
cellection by a chain tvpe Jongitudinal colleclor mechanism.  These seflled solids are
collected mna hopper at the head end of each primacy lack aod ane direceed 0 & suction pips
cannected to the primary sludgs pump for remaval, Floatable materials ere collested on the
surface and are then periodically skimmed ofT inlo 4 scum hopper lacated af the southemmast

pricpary lank. Shimmings are removed by hand and disposed of with the belr press cake,

The ligquid flow in each primary tank everllows o double weir located just inboard of the end
el each primary tank. ‘The primary tank overflow s cullected into three cftluent chambers,
oire P each 521 of two primuary tunks. Flowe from cach cffluent cliunber 15 able to0 he izalated
by a gate valve on the disclarge pipe. This overflow is then piped o a primary tank efMuent

splitter box and from there to the two enclosed oovpenilivn tanks.

Retonrn actrvated slidge (RAS)Y i8 mowed witl the primary effluent in the primary efloent
splitter bow at the discharge ot snuthcrnmaost twao primary laeks. RAS enters the effluent box
and overllows 4 welr Lo mix with the primary offluent, Thess weirs are able w be adjusied

to cither olate RAS ow we either of the wo oxyvgenation tanks or to adjust te TAS feed
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Ly ther pevgrenation tanks it unbalancing iz noted, From this effluent box, low is direcled 1o

the b oxveenation fanks,

Secondary Trealmend

The covered geration tanks are converted from the open asration taoks from the original 1962
teeatment plant, By enclusing the erigimal asrution tanks and teeding nearly pure vaoveen Lo
st pport the biomass, additional aeration ok construction was not required dogine the most
recent plant upgrads, There arc twa distinet seration tank trains und cach tank iz divided by
gonorets interstage walla into four equally sized compaitiments {or slapes) each with 1t own
mixerfaeraior. The primary taok elfluenl. which has been mixed with remirn aetivated sludae,
enfors the coversd aoration tanks at the top ol the lunk in the first stage. Pore nasrgon is fed
into the interstitinl space above the water surface and the enclosed concrete wop end 35 then
driven o the liguad by a mixenfasrator. The liquid is mixed by vimie of flie bottom mixers
mountod on the mixer/acramr,  Flow goes (o (he st stage 1o esch suecceding stage ly
meuns of an opening at the bottom camer of each interstaze well, In each successive
corfpartment, the mixed lguor 15 mixed and the oxyeen atmosphere ghave the water surfaes
is driven int the mixed liqnor by the mixec/aerators. These cunditions provide a suitabla
environment for the bacteria to remove the BOLD and in the process multiply ad prow, Ones
the tlow reaches the final compartment, biclogical treatment iz completed and the mixed

liquor overflows a weir for discharge to the secondary olarifiers.

Contral of the oxygen is available 1o be accomplished by means of a pressure sensing
mechanism in the tiest stage of the asration tanks. As oxypen 15 used, the pressore in fhe
space above the liguid surface drops, When it has diopped suficiently, the lower pressure
15 sensed and wovilve iy opened to allow mors oxygen to enter e first stage, As the vxvosn
in the space above the liguid level is depleled om stags to stage by hiological respiration,
it 15 vented 6o the atmosphere at the final stage by means of an oxyveen vent valve. The
resulianl fxss in pressure once weain aclivelss te oxygen prossure sensor in the first stge and

addditional axypen is then added.
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Cher process contrnl mechanizms ineluds bafilss st each stage to help mix the mixed Liguor,
pas sample ports, grab sample port for mived liquor, sevess manholes (final stage only), a

vombustible mas detcetion system and pressure relief vabees.

The eocygen is supplied (o the enclused seration tanks under nodmal operations by a Union
Uarbids PEA (pressure swing adsoepticn) cxyzen gencration system that cun produce 5 tons
ol cypen per duy. A hackup liquid oxygen supply is alse provided and consists of a 3,000
sillon capactly storage tank and vaporizer, The FSA syslem consists of three adsorbent
vessels each tilled with molecular sfeves, an air foed compressor and waler separanor, piping

end controls,

Fiow trom the final stage of the aeration wenks sre eollzcned in & common trougeh ot the end
al the seration tanks prior to distilation to e secondary clarifiers. Each of the six
secoendary clarifiers 15 fed from this trough by a 14 inch diameter pipe wich isalation slide
gates ton cach pipe. The slide gates allow any of the sceondary setiling lunks to be isolated
[or repairs ar eleaning. The asrated hiomass (eliveted sludge) 15 settled in these clurifiess
and the clariiied overllow s sent to the chlorine contact tanks for disinfection. Mopat of the
settled binmass is returned 1o the aessticn tanks o continue the biclogical process and the
remaimler, consisting of the additional growth tram e reduction of BOLY, is wasted to fhe

pravity thickener.

Secondary Settling

The ziv secondary elariliers are reclungular units of a similar eontiguration as the primary
sellling tenks. Flow from the two acration tanks is transported through six, 14 ineh diameter
pipes to six dividing chambers, one for cach seeondary fank, Each ol these dividing chambers
i= =plit into two compartnents to distribule the fow over the secondary tanks and e shul off

the flow to any one tank by means of slide pates.

Tie (e in the secondary setthng tanks then overflows & double weir localed st the ond of
the tank, Shodge collected on the tank bottom s scruped toward tha front of esch secondary
tank it a bopper integral with the tank, From iese hoppers, sludge flaws o three [oma fio

edch tw fanks) sludge draw-off wells by means ot telezcoping valves locuted in the slodee
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hopper of cach sceondary tank, Connecled 1o each of thess drawoff wells iz an 8 inch
diumeter pipe cach of which is connceted to a manifold in the coninel building to which four
vertical activated sludge pumps (one spare) are connected.  Kemm activated =ludge is sent to
the aerarinn tanks for mixing with the primary effluent. Waste sludge cen be sent o the cither
wf thes v gravily thickenens or to the primary tanks via the raw sevage pumps lor co-setilng,
Control of wasting or return sledae 15 by o Doppler styvle flowmeter Incated on the inlel pipe

tn the waste slodge pamn.

The secondary sown collested from e surlace of the secondary seetling tanks is collected in
one of o seumn chambers located at the sides of two of the settling tanks. Collected
secondery soum flows te o submersible pamp chamber and i3 pumped back 1o the inlst

manfwle 1 the sireel prier L the barminutor chamhber,

iginfection

Chce the clacihied elllvent overflows the secondary tank weirs, the vast majority of the
hinmeass has heen settled. The elarificd overflow from tree of the secondary tanks can he
direvied (0 one chlorine centect tink and the overflow from the other three can be dirscled 1o
the other chlorine contact tank. There is also & mewns o direct all secondany effluent to cither
of the contact tanks if one i3 mm of service, Chlorine is injected inle the wastewater at the
besrinning of the confact tunks by w diffuser and iz mixed with the effluent. The chicnnated

effluent then follows an overundeniround pach within the contzet chamher,

Chlorine for disinfection is obtained from one ton containers located in the Control Duilding.
Tweo clilorinators ace vtilized and the aas i fed from the ton containers o the chlorinatars.
Watcr supplicd by the plant water svatam creates 4 vacuum when il passes through the doctor
and the resultant gas and water mixture iz distribiwted fo the contact chamber. Residual is
continuallv monitored and recorded by a residoal analyzer. Chlorinated waer @5 also
available to the primacy indloent Ior odor contrel and to the activated sludpe system for

confro] of filamentons organisms,

The flaw fiei Both contact tanks s (en combioed nfo a commaon discharse and flaws 6o

Brantord Harbar via a 32 inch diameter auttall pipe



. TREATMENT PLANT UNIT PROCESSES - SOLIDS
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Gravily Thickening

Primary sludge salids collected in the primary seftling tank hoppers {one [or each of the six
tunks) are removed perodically by one primary sludge plunger pump, Primary sludee is able
to be pumped to either the 20 fool diameter thickener or the 30 foot diameter thickener by
nperation of vabves or iz ahle to be pomped direetly to the anaerobic dipesiers. Currently,
only the 30 fool diameler thickener iz opernbional.  Waste activated sludge, as described

previausly, s also poinped oo the ons operating thickener.

Flow enters the thickener through o center well which zorees to disteibute the Oows. Salids
wre sediled to e bollom where they are conventrated by means of a cireulating arm with
pickets amached, (as bubbles and water are allowed o escape from the sludpe therehy
thickening it. The supernatant is retumed to the grit chamber, the concesteated sludge i
puishied by a rake mechanisim 1o the center of the thickener where it i= pumped to the digesters
by the concentrated shudge emp, The svatem is desizned such that flows cun be dirceted to
gither thickener or both can be operated in parallel. There are three plunger tvpe sludge
pumps: on iz dediciled o prirmuery sludge, one Lo pravity thickencd shidge and the third as

a standbs for the other Gag pumps

Digestion

T'he underflow from the thickeners is sent to either of the twea 50 foot diameter lxed cover
unaerobic dipesters. The sludge is kepl mixed with two 3000 gpm capacity draft mbe mivees
lecated in each of the two primary digesters, A total of (o recirculation pumps send sludee
thromgh a single heat exchanger to add hest to promaote the rapid digestion of the sludge.
Temperature s muinteined sl approcimately 95 degrees ¥ for this parpose. The large
majorily of sludge digestion oceoes o e primacy digester wod s 2 luncGon of time, pH and
nther warishlea. The fimetion of the primary digester is to hiologically reduee the valaile
portion of the shedgs and in the prucess reduce Lhe sludge volume, gencrate ussahle dipestor

gas, and alse peaduce a sludge that is stabilized



Uhe digested sludge from the primary digester is displaced o the sccondary digesters when
fresh sludpe is pumiped in from the gravity thickener, This digested sludee i= allowed o settle
in the two secondary digesters and the s rom the digestion process is collected in the
floating cover of the secondary digesters. This gas [rom the digestion process iz nzed in the
heat exchanger to provide fusl for the sludge heating process in the primary dipesters and as
it hewt sounce fur the Contrel Duilding, Eavess methanc gas is flared by teeo sorface mouted
flare unitz. The supernatant liguid in the secondary digesters is returned o the grit eallcetor
by means of manually opening 2 series of valves., Hach valve is coimected to Lhe dipester at
i difTecent depth and the operator selects the liguid level in the digester that looks e least
tirkid and opens the corresponding valve, Control s by means of visual abscrvation of the

Iiquid when discharged into the aample sink.

The internal piping arcangsiment allows eitler of the foor digester tanks to be utilized as a
primary ar secondary digester during periods ot eleaning or upset. Piping is also availahle

Lo emply e conlenis of any dipester inte tee others,

Digested shedge frnm the sconndary dipesters is fod toa single, 1.5 meter bell press for further
thickening. The belt filter press is located on the main floor of tha Control Boilding, Sludge
is pumped from the digesters by one purnp localed in the basement of the Control Building
and is eonditinned with palymar pricr to distrilation onte e bell press. The belt press is
squipped with o pravity devealering section and 2 pressurce zone tor taking fhe approsimace
A% solids trom the digester to the 15-20%% desired lor the ultimate disposal. The dowarered
cake 1s collected onto 4 conveyor and transported to a dump tnick.  The cebe s (hen
ransporied nearby o the town land 61 whers it is mixed with other soil and uzed as cover
mateeial for capping the fandfill. It is projected by plamt personnel thel this process of
disposal will he availablz until new facilitics are beought on=line, The filteate is collected in
the building drainage syvatem and 15 rotumesd fo the waste srream via the wet well located aftor

he i chanmber.

E. COLLECTTON SYSTEM - PUMPING STATLIONS

Thee collection sysiem inclodes all sanilacy sewers a5 well o the pumping stations. Bach of the £8

pumping stations was reviewed o assess the mechanical reliabilivy of the pumping stalions. to

FEAE T S P ET
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defermine if their present pumping capacily 3= sullizient for the estimated present and Tuture Tlows.

and 10 determine if the assnciated fhree main is suificienlly sized for the flows to be pumped.

To socomplish the cxisting conditions survey, a recurd search of the pumping station files was
utdertaken (o establish repair end replacement records of equipaent. Tn conjuncrien with tis recand
saarch, all pump station siles wene visiled to genceally assess the mechanical condition of the
pumping stations as best possible from an above-prode survey. Service area and associated flows
weere eatablizhed for the preseat conditions by establishing the number of homes, industries and
cormmercial businesses congruent to thar prmping station.  Fulure service arcas were egtablisled
by review of plinned development within the town, and determining (e pump station that wonld

semvts the development.

I'n determine the eufrent flow capicily of the pumping stationa, pomp inslallation records were
reviewed, When pump curves were available, the puiop heedflow charaeteristios were developed
to establish pump sulput and compare to the installarion cecords. Whers pump data was lacking,
prmp drawdowin tests were perfummed where feasible and practical 10 delennine cepacity. This
indformetion was compiled and compared to the present und future service arcas, It is noted hers that
itk ooy instances, especially with some of the alder sulwersible pumping stations, infornation is
not availahle. This information shondall is being comrected as new squipment is instulled under the

present capital improvement program.

L portant Teatures of esch pump stalion site sueh as number of pumps, capucily of the pump station,
current and tutnre seevies area [low, fomcemain size and velociny i shown in Table 4 - 4. The
dncurnentation of site visits for the major pup stalions is included in Appendiz B, Alse included
in the Appendix are the system curves for cach of the major pusnp stations transposed onte the pomp

CUIVES.,

A peneralieed discwssion of the important findings of this conditions survey is discussed belowe. In
genaral, moat of the pumpiog statiens in lewn are submersiblc paomping stations consisling of lwa
submersible salids handling er grinder pumps, 2 wet well, an electrical service and contral paned and
un alarm telemetry system. Larger pumping stations fhal are mors critical 1o the sewer system
tteprily ace generally wel pit'dery pit types, with twn to three solids hanéling pumps, a separate wel

wizll, an-site cmorgancy power svsiem s with aulematic poveer tranafer, and a building to house the

d-17
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mechanical, electrical, contral and telemetry equipment.  Some of the smaller submecsible pumping
stations wers installed by developers and are new serviced by the town forces headguarrered st the
tregtment plant. (rhers were installed vnder Town contraces a3 the sewer svatem expanded and arc
also serviced by Town torces. Becanss of the large number of installations, there is g variation in

the tvpe of equipmenl and quality of construction at these pumping slalions.

Because of this quality variance in the subinersible slulions, the age of some of the syuipment and
the larpe number of pumping stations, the fown is presently pursuing a long torm program o replace
plips, control syslems, electrical equipment and telemerry systes and in the proccss standardize
on specitic suppliers as much as pussible. This program has had a positive elfect on the relighilioe

of the pumping stations that have been rebabilitated under this program.

From o niechomsal condition perspective, pumps in most af the submersible ind some of the wet
ity pit pumping stations have been cutfitled with et least one new pump o the past tree w Tour
years. This has substantially insreassd pumping station reliability. Some of the alder pumping
aratinng which service smaller arcus have not hed new pumps installed recently and would he
recommended for pump replacement in the pear future. The Teemn's current pump replacernent
progeam lakes this nlo considenalion and these pump stations are slated fur mechanizal replacement
in this fizcal year. The exception to this program is the Roote 139 pump station which is recognizsd
a8 being in need of rebabilitation but is uot able to be accomplished by Town forces.

This replacement progrum, with the current inspection program and the future alarm relematry
system planned to be installed s sufficient el this Gme to maintain a reasonable degres of
mechunical and electrical reliability of the pumping statices. W would recommend, however, that
Einee some pumping stalions are being upgraded with now pumps, many ol which ere the same
model, that a program be iuitiated 1o have spare pumps on hand for the importast submersible
stations for use during a pump outage. Corvant practice is 10 Jdepend on the remaining singls pump
to cover for the duplex syatem while the ather pump is cet Gor repairs. This could be 8 serious
paoliien if the pump repair fabes wesks (0 complete or if the remaining pomp i3 of the swme poe s

the ang taken ot for repains of if the remaining puistp becomes clogzed or atherarize noon-foosticsal,

From & capacity perspective, Lhe pumping statien sorvey found thar all ot twa of the pumping

stations were of sufficiont capaciey to pump the flows rean e present service arca with the largese
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pump cut of service. This is the standard eriteria for pumping station capecity desion. These two
puimping stations are e Centrul pump station and the Sybil Creck pump station, each of which will
he discussed in more detail helow, [n addition, teo pump stations will need to be increased in
capacity when flows from foture servies arcas are incloded, ot for the present, edr capacily is
sufficient, These ame the Red Rock and Squire pump stations. 1f the full planned development

ocurs in the arcas to the east of these two pump stations, they will nesd (o b inerewsed in capacity.

From & forcemain capacily perspeclive, the lormcemains for all 48 pumping stations were found
he af sutficicnt size for the pumps installed and for any future pamp increase in capacity that may
be required if the service arce expands. “1he criteria for this evaluation is that a forcewmain should

nl hve velocibies excesding 10 fps dunnp peak faw.

‘The current capacity deficicncics at the Central and Syhil Creek pump stations and the Route 139

pump stwlion rehebilitation necds are discussed below.

1. Central Pump Station

Thee Central prmping station s localsd en Meadow Sireel and Grroogh it passes approximately
7% of the tow received at the freatment plant, The pumping statics is o cest-in-place
pumming station with three sewaee pumps, one of which iz almaost always in operation.
Daring many limes during the day, twe pumps are operaling te handle the peak flows. 1T
there is a rainfall event, the additional inflow causes all three pumps 10 ren. IF the taindall
evenl 15 sipnificanl, over(lows of numerous manholes in Muple Strece and Meadow Srrect
oot sinee the pumps cantd pump the s of Bow received,  This has already cocurred
on two accasions m 1990, [f one of the three pumps is oot of service, overflows will oecur

with fesser rainladl events,

Cuerently, none of e hees pumps inthe Central pump station 1s el their desipn capacity of
2,000 gpm cach (3,800 gpm with two pumps in operation) due to wear and age of the
pumping componenls and becavse the impellers were mechined to 2 smaller diameter to
reduce a cavitartion prallen dat was exporienced alter they were Orel stalled. Currently,
with twa pumps rmning, they can pump 2800 gpm, with thege pumps, 3,200 gpm,

Mechiming the impellers, while helping the cavitution problem, reduwced the pump owtpat and
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decressed the efficiency of the pumps. The eavitation prablain i coused by o poor wel well
coifiguration ad seeall dizmeler pomp suction piping caising suction side pump starvation,
and a small, shallow wet well and air entrainment of the pump influent thet when combined
wilh the WFSIT mequirements of the pumps. canses pump cavitation, In addition. o alleviate
the ovartlomy peeblems dus o pump station undercupacity and service arca flows, it is

recommended that this pump station be increased in capacity to 4,600 gpm.

Increasing the pumping capacity will alleviate the everflow problems i the manholes on
Meadow Strect and the manhales near the pump statien on Maple Strect that currently
mverflow during heavy rainfall cvents. Cheerflows in manholes Tunber vpsteeam on hMaple
Sireed ol the Brook crossing wnd on Short Beech Road are believed to he cansed not only by
the capacity of the Ceotral pumping station bul also by undercapacity oravicy sowers in the
service arca. Hecognizing that this capacity problem is only exlibited dusing ruinfall events
anid 15 therelors dus o IL the Town will undertzke 2 program to reduce 14 in these service
arcas as their program to alicviate the capacity problems al these lwo locations.  [f

unsuecessul, aupmentation of the sewers in this arca will he requised,

Syhil Creek Pamp Station

The Sybil Creek pump slation purnps approximately 23% of the towm-wide scwage flow to
the treatment plant. This pump station has foar pumps, caly (vo of which are connected end
able 1o epemate. The other two pumnps are smaller pumps thar ware rotally disconmected [rom
SErViCcE many vears ago and were witially instolled o hendie the low flows at the pump
station. For the majority of the thme, ane puinp al this pump stalion is able to pump all of the
sewage flows received.  During extrems rainfalls, both pumps operate, This allows [or oo
spare capacily since (e two small pumps vre disconnected. An additional pomp in this
station of similar capagity ro the mwo operationa] pumps will be required to provide this

NECCRSATY SPArs capacity.

Eoute 132 Pump Station

While the Route 139 pump statien has sufficient capacity for hoth present and fiotoee flows,

its efectrical and pumping componeants ae all approaching theic expected operational life.
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‘This pumping station, while fimctional, is in need of an eleclrical and mechanical upgrade to
pruvide the level of reliability that dhis pump station requires and to allow it opemie more

cificicntly,

When [rel installed, this pump station was planned to serve a smaller seotion of Town, By
acoopting significant additional flows from North Branford, the Town upgraded the pump
stution capacity to sccept these fiows, however, the legacy of a small pump station design s
slill present.  Amenz the current deficiencies are a amall wet well which canses excessive
pump eycling, intecior suction piping that s tow small for the pumps, and & pump contral
system that is unzhle to match the incoming flowes o pamp output. Thess Jelcisncies, unfike
similir voes al the Centmal pump station, sre correctabie by uee of variable frequency drives,
new piping and punps aod an elecicical conlrol system that wall allow the most officient usc

of the pumping capability,

Callection System - Treatment Plant Vicinity

In additivn to the pump capacity situation at the Contral pump station, there 15 also a Ouw
limiting siluation with the downstream pravity interceptor sewer that receives ta pumped
discharge from the Central pump station,  This sewer runs down Indian Neck Avenue, to
South Montowese Street, tn Block Island Road where it comnects with the pruvity sewer from
e Sybil Creel pump sinlion service wrea. An investigation inoo whether this dowastream
piping had the capacity fo accept the additional flow proposed for the Central pump station
wat investpgeted. The investigation determined that under &1 bt the most severe runfall
situations, the downsiream piping cepacily on Indian Meck Koad and Scarth Montowesa Strect
is sufficicnt to allow unsurcharged flow canditions, During those times when the full cepacity
{4,600 gpm} of the Central punp station i3 nzed, same surcharging (up ro two feel over pipe
crown) will oveur i this dewnstream interceptor. The infrequent surcharging is preforned
aver tha axpensive installation of a reliel sewer, however, a detailsd investigation inlo the
possibility of surcharge impact on servics comneations in the arca shonld be undertakoen, A
review ol the capacily in Dlock Tsland Rowd determined that a 608 foot section of sewer pipe
froem the point where the Svbil Creek pap station conoecls & G main intereepior on Block
Izland Kead to the reatment plant site is undercapacity and in peed of avgmentaion. Tis

earrent cupscily in this seefion 5 approsdmately 8.1 mad which s due ta the flar zlape of the
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[ripe as it enters the treatment plant. At this capacity, even wider the pressnt Now conditions,
i iy vecasionally surchargsd. This sewer will need to be augmented with an additional 34
inch pipe for the fill 600 feet 1o be abls to aceept the peak flows af the plant and the increazed

flows projected for the Central putp station.

COLLECTION SYSTEM - INFILTRA TION/INFLOYW

Infilrration is clean warer that enters the sewer system from the groond through cracked pipes, offest
Joints, leaky houze connsefions, leaky manheles or other means.  This conld be coused by
groundwaler enlering the sewer pipe or manhole or it could be [com individual house fonndarion
deains. DInfilieation can be churacterieed by a continual souree of flow in the sewer at all times during

high groundwater perinds, or itcan be related 1 a rainfull event.

Inflow is warer other than saniwey sewape that enters the sower system directly from a rainfall
event. 'The means of cotering the sewer system could be from individual honse ar building rool
lenders connesled o the sanitary sewers, cateh basing thal are cross-connected to the sanitary sewer,
firest runedl mito manhole covers or similar means. Inflow is characterized in the sewer system by

an increase in flow for 2 relatively short period of tme that &5 dircethy related to the minfall event,

The combination af the twa s called InhOlmbonInflow (110). Mar being wastewater. I 35 nol
desired in the sewer system nor at the teatment plant. T takes up sewer and teeatment plant
capaeily, dilules the wastevater, can dictate hydranlic capacity al tle treatment plant and also has
i Cost associnted with ils transport end treatment. Hxcessive L1 s that portien of the total 141 that,
laszd an an eoonomic analvsis, 1s cheaper W remove from the collsstion svstem through repair or
ather means than it is to transpert and pracess at e treatment plant. The remaining portion is called

non-excessive I This portion of the total 1K1 15 nat cost-cifective to remuove.

A sewer system evaluation swvey was completed o May, 1995 for the Town of Brantord. This
atudyv was underlaken we detcrmine the exnent of problem infiltratdendieflow areas end (0 determine
1 which of those areas il is cosl-electve o remove the infiliration or inflowe. Thiz smdy ineluded
a munber of tasks inchading flow metering i the sswer system. limited smoke tosting and televizion
inapeation of the sewers, eatimating quantities of extraneons flows and performing o preliminary

cosi-ellective anelvals,
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From wn inflow perspective, the sludy concloded that very fow inflow sources were determined by
sinale teating of 56,000 feel of seveer {approaamautely 11% of the total svatem) thar was parformed
during this study. The study found some dircer sourees such as catel basios, rool keuders and some
frundation draing bt concluded that most of the inflos @n these areas was Tram wanbiole cover holes
i which surfnce droinape was entering. 16 was also concloded that the Town shonld implement a
progra to address the wllow sources identifisd in this study and o undertake & town-wide progzain
try locate ather, similar, inflow sources. The smdy also recommendsd elimineting inflow generated

from manhale cover holes by mstatling solid covers or installing flow protactors in the manholes.

Fram an infiltration perspective, the smdy has determined, based on a preliminary economic
analysis, that the infiltration in Branford is all non-excessive and therefore non cost-effective
remove. T his conclusion 3 based on twe important essumptions. The first iz that the reatment plant
i pperating in compliance with fts permir requirements and that 0o improvenesnts are required. The
second aRsumption in the coonnmic analysis is thar i is based on the existing costs of operation at
the tremtrment planl. The improvemsnts that are recommended in the Feeilities Plan will requine thar
the economic analvsis be revisited to verify that with the cost of the proposed improvements, that

the 1M1 in town can still ba classificd as non-cxcoasive. This will be reviewed in Chapter VI

WASTEWATER CHARACTERIZATION

Tahlz 4-5 prosocnts the current tlows and loadings inte the Eranfiord treatment plant.  This
mnformation = besed on a record period from January, 19435 0 Apral, 1993, Recerds prior to 1993
weers ol considered valid becanse the treatment plant Mowmeler wos reported by treatment plant
perzonnel to be undor-recording the flow rate at that time, The wastewater flows and losds al the
treatment plant are comprized of 8 number of components cach with their own separate
characteristics. Sanitary wastewater witlin the sewer svstaim s broadly chamcterticed as either of
residential, commercial or industrial ariging The VI companent af the wastewater can somelimes
rencrate sionificent flows but very Litthe loading, Septape 15 o zepacate componenc not found in the
colleciion syelein Meell bol 15 deliversd o the treatment planl on @ repuler basze for reutment. The
septage component of Wastewater can At timea creare a significant load at the plant bur have a
negligible flow component. At the Branford treasment plant, flows are contributed by Branford and
a seclivn of Morth Branferd,  Flows aod loadiongs aee divided oo o residential and commerciul
camponent, an indusirial paction, a septage poation, an infilteation and an inflow componsnt

Branford currently contribotes approsximately 2% of the averzee daily reatment plant flosse of 412
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myd snd Morth Brantord conrriluites the renaining 8%, The proporiicn of Oows and loeds and their

Jdistribution sre discussed helow,

L=t =l AHLER

omestic and Commercial

The 1990 wiler consumplion records supplied by the South Central Connecticut Regional
Water Authority (SCCRWA) were used 1o deterrnine the per vnil domestic, commercial and
public building water and wastewater flows in Branfiord, The 1990 water data was used for
the domestic/cornmencial Mows sinee (s data can be dirsetly comrelared with 1990 censes
dara in which the number of howsebolds and population served by public water iz most
recently estahlished in exact torms. Once the per unit eate was established, 1994 water
consumplion daly was vsed Lo determine actual present day warer nse. It is noted lere thel
the SCCRWA does not segregate commercial uss [rom residential wse records. “Theretione,
the I own's commerocial component is included in the waree consumption and waslswater

Mowes aod 15 Lnbeled @s domestie wnd commensial Nows,

Based on SCCRW A metened water records, the per capita domestic Water consuinplion rile
i Branford 1s 107 gellons per duy when wversped for the entire year.  Thiz number iz
catablished oy the water company, is based on metered waler wse. and 15 used by them for
future projections of water consumptinn.  Fxcluding the supuner mooths of June, July wnd
Angust due 10 lawn wolering and other summerlime uses, the per capita use of water iz
reduced to 97 gped. [0is estimated that 10% of this waler used is then lost to consumption.
Based on this relationship, the domestic sewage flow 18 estimated to be 87 pallons per day per
copila which includes commercial Mows. Municipal buildings supplicd by public water &

cetimated 1o pencrate wastewator in the same proportiog 1o waler use,

Morth Dranford sewepe flow information, including the 1/l componene, is abtaingd from

sewize [lowmeler records provided by Morlh Brmlord.  Thers 15 no o dulas on wasts
charagteristios, ao its pollutant concentration is asswmed tao e similar to Branford amd was

therefore equally distributed bused on total flow recorded by M oorth Branford atter deducting

Far Jnwlostrial Dows,
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The Offize of Palicy and Management (OFM) estimates that the 1995 population in Branford
i5 28,500 people. This iz some 327 more people than in 1990, To compare to 19949 water
company and wastewater treatment plant flow records, it was assumed that the population
growth was linear berween 1990 and 1995, Therelure, the 1994 population in town was

eslimated ar 28320 people.

Bused on a Town report that was compiled fiom 1990 census data, approsdmalely 82% of the
households in Branford are connected to the sanitary sower, According to Restonal Waler
Auvthority recards aad Towa data, very e sddibonel water and sewcr service incieases hive
ocenrred sincs 1990 and it is fherefore estineated hat the current percentage of sanitary sewer
service s equivalent to 1990 rafios. Lsing the information that 82% of the households are
connectsd o the sanlary sewer and that waslewater s generated at a rate of 87 gpwd, (e
current anmial average domesric and commercial flows o the wastewater treatment plant for

e 1994 sewersd population of 23,222 i3 2020000 gallons per day,

Residential and commercial Oow maxdmuem month velues are alsa hased on water
consumption records. Water company records were reviewed and these meonths exhihicng
(hes hiphest water use rates, excluding summer mentha, wera nsed 82 maximom month Dow

valuss from which measimom month sewape values are obimned.

Faged an water compaoy records, wiler use in public butldings wasz 60,000 gallons per day
in 1994, Uzing a $0% waste generation rate, this ameunts o 54,000 pallons per day of
wiilewaler generated in municipal buildings in 1994, Therefore, the tolal for the domestic
andl commensinl annuel everupe fows in Branford is the sum of these owo values, or

2,074,000 gallons per dav,

Industrial

An induatrial waste survey of all industrics located in e service uren was conducted to
delermine the industrial wauste component of the wastowater,  This was accomplished by

abraining a list of duelies currently peomitied by the IEP oo discharge into the sewer

awvatcm. This st is shawi in Table &6,
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TABLE 4 -0
INDUSTRIAL DISCILARGES TO TIID SLYWER EYSTEM
TOW N O BIRANMFCHUT FACLLITIES PLAN

FERMIT
LISCHARGTER HIURRER FATURE OF DESCLIARGE
BEARFCREL

~ ATLANTIC TRUCKDNG STOCCaE2 TLOOE DEATHS
ALTLDCRAFT CORE WHIERIENG GEMERAL PERMIT
RERESHIRE PETROLEIM LRI O Cak WasH
DLARDSLEE ARPATA-CILATMAN LRI TC0 CakWASH
BEARFORL CAR WASH PR B CAR WaASL]
ERARECRT IGO0 MART DERTEEH N o8 AR WakH

* BERANTORD TRANAFER STATION SRS CRAMSFEL STATIOR
EEANIANVEN CHRYELER PLYMOUTIL GWERCNE GEMERAL PTRNTT
LCINTAN CLURE SEENEES INDUSTRIAL LAUNDEY
[EFFHNARLE BMOTORE CVRINELE GERERAL PERBMIT

* DURADLE WIRE OO, Sr00nLER TINERNGRT
GLL AR ALTELD BOLYY SR TR R GENERAL PERMIT
GRAVYRASTER, TN, SREEITE FOICHD PROLICTTS
FOEIL QUL SERVICE STATION AR LT I CARWASH
FIOBIL STATION A HE RN R CAR WaASIL
MELIECE RS O SFEN L LA WAYTE
FROCESS CHROME GIFHONR LS PHOTIMARAPHLL PROCESSING
SETCH NAMEMLATE Grronnzs FIOTLGRAPHTG PROCERSTNG
SUBARU OF BIANFORD GWEHILST] GEXERAL FERMIT

MOCRTH DRANFOED

FIR=STUME BUTLDMR: PROMDCICTS (LG | LIME MW
FIRESTOMNE BINLDING PRODUCTS GERTGINL TMHE MUY
FIRCSTORNE DUILDIMG FRODUCT S GEWCIIET LHERROWH
FLUEESTORE BULLDLRE FROLDUICTS g HELI R R LIMENOWYN
HLEX A L) RN T GEMER AL PERMIT
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478



(AT B 5 CETRE BET T

Dhschargs momitoring reports (IIMR's) for 1994 were obtained from DCF for the four
indusiries (one in Nurlh Branfond) reguired to sabmit repots in compiiznce with their NIDES
pormit. A larger data hase was not ahle to be psed sinee most permils ssued 0 users in town
are peneral permits, meaning that the reporting requirements are limited or not required.
Mass loadings and fTwws wers then able (o be determined for that monitoring vear for these
faur mdustries. This provided fhe indusirial component breakdown of the flaws w the
wastowater frearment plant,  These industeies and their DM results are included in

Appendix C,

In addition, the IIMR's were reviewed to verify that noe industrial discharges would be
inhibitary W any proposed treatmenl process or woold mercase the plant loadings beyomnd that

onormally expected. None were noted.

Hased on the DME information avatlable, i iz estimated that the induateial flow portion to the
treetment plant pverages 190,000 pallons per duy, some of which is domestic type wastes,
Some 1R 000 gallons per day of this total 15 geonenaed 1o Morth Branford. For a maximom
month fow, Tows wers sxpeeted 1o increuse at a rere of two times the avermoe rale. This
iiltiplier is based on those idusteies u which DRE flow records are available. Peak flows

wore ertimaned to e 25% abaove those maximum menthly ates,

Seplape

Septage is generated stricely from Branford residents, Septage flows ave based on Lacility
records thal are submilled w the DEP with the monthly DME's. The cument praceduees s that
all septage hanlers must provide data on the perag-out location and must then get 2 permit
from the treatment plant. Each septage truck is assumed by the plant operators to contaizn
2,000 gallons of seplage when il 1 dunped of the plant inlet ares. Thers 15 no means o verify
thiz, althouals baulers will advise the plant it Tass than a Tull truck s unlosded. On averope,
the treatment plant recerves QOO0 gallans of septage cach day with mexuown moathly
average of 7,200 gallons per dav.  Bassd on treatment plant recnrds, septage deliveries peak

el 26000 gpd.
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intiitration and mflow impact the luial volume of wastewater which flows o the reatment planr.
The current buse wastewater flow rate of 2,074,000 gpd from Branferd (including public buoilding
[ows), 2 North Branford Tow companent of 307,060 gpd, a 190,000 gpd industrial pertion. and o
soprage component of 4,600 gpd sems to a tolel base Now rate of 2,580,000 gpd or 2,58 mad. The
totul averape daily infiloration/inflow ar the treatment plact is therelfore the messured average daily
flowr ot 4,12 tngd less the base flow of 2538 mpd. or 1.54 mgd, Of'this 1.54 med LT component, 1.12
mgd is cstablished a5 a year-round infiltcation value and the remainder of 0,42 mad is vear-round
mflew. The 1.12 mgd value is dorived b subteactivg (he averupe base wastewater flnw of 2,58 mgd

from the measured average daily drv weather plant flow of approsimately 370 myd.

The maximmn manth infiltradon was derived by determining the [argest monthly average daily
[T during high proundveater pericds, ot not during or immediately afler periods of rminfull. This
o s 422 mgd achisved o April of 1994, Dedocting the 2.58 mgd hase flow establishes o

maonthly sustained infiforation of 1.64 mgd,

The peak one day infiltratien rale was recordsd on March 13, 1994 On thiz day, tha daily plaoe flow
wasz 364 med. Deducting tor the base sewage flow of 2,58 mgd, the peak infiltration is 3,00 mgd,

The pask intlow rate s derved by o review of the treatment plant records and relating diis
information to raintail cyents. A comparison of the peak hourly Oow rate is compared 0 the nearest
previous ron-rainfull day flow rate at the same hoar, The difference is the muamuom inflow, Based
o1 this prodedurs, the maximum inflow ceeurmed on December 5, 1993 when £.9 med of fow waos
recorded after a 2 inch raintall,. Deducting the previous no reinfall day flone rate at that Tour, e
musdrmuem inflow s 4.7 mgd. This correlares well with freatisent plood persunnel information snd

data eslablished in the I stody.

THEATMENT PLANT LOADS

The Teeility's historical data is used to determine the corrent polintant loadings of the wastewater
] G projest Iubure wastelonds, Table &7 depict lucility o, influent and cfffuent BODY and TS5
and percent BOD and TS5 remesvals for the histosical planting period. Table 4-8 depicts the plant
nitropen [oadingg a= determined by the continning data enllacted and analyzed i conjunction with

(e Losg Telad Souud Sty lor e poled pleoning period.
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A review of this data shows that the mouthly average DOD ul the Tranford plent is 172 mg/] with
i Jow month of 112 mg! und & maximum sustained manth of 200 mg, Moothly averape TSS 5 175
me/| with a minimum manth of 111 med and o maximem sustained month of 224 mg/l. Based on
currenl crileria, this wastcwater can he characterized as being in the weak o medium srength
aevenpe range, This is a repsonable charsctenization considering the relatively low level of heavy
industrial development and a high residential Mow component commen with suburban areas and fle

guantity of [T received at the facility.

The nitvogen notrient loadings al G icsalment plant show that the average influcat nitrogen loml ta

the plant is 27.3 mgsd with a minimom moathly valve of 190 mef] and o maximuem of 37.4 mg/l.

This iz rypical af maost monicipal wastewalers, This mformation was compiled from the sanples
sent Lo the testing lab in Sramford as part of the data pathering program as pert of the LISS. The
sumple dales have been coordinated with plant flows tor that dav fo generate the poends per day

Ioading data,

Takle 4-7 s shown graphically in Figures 4-4 far BOD, Figeee 445 o TSS and Figure 4-6 [or plunt
Now, Percent removals of BOD and TSS within the treatrment plant process, an addirional permnit
requirement, arc shown graphically in Figure 4-7 and 4-8 respectively. Within these graphical
depictions, plunt design capacity as well as roguived levels of treatment are showi, As cen be seen
from thess praphs, plant flow has exceedsd the desien capacity of 4.3 mad i four manths within
the hiztorical perind of record, A review of the BOD removals show that BOD removals have
always been within the permil requirements, but TSE removal levels have oceazionally viclaled

permit requirements for both percent removed and efffuent concentration.

INDUSTRIAL LOADS

The industrial componeit of the (olal plant [oad wus compiled from effluent information provided
as [t of the MPTIES pormitting requiremets. Four industries ace required (o cepodt Ty this method.
The remainder in town are dischargers allocated o genceal permit stats and 83 such are not reguiead
tox repert or peclorm a sampling program that would provide useful data foe this study. The dara
[ramn thwee ol the Tour industeiss s compiled in Appendiz ©. The fourth indwstry 15 only regquived

o repit twice veariy, 8o its data was cansidered not statistically signilicant for this slody. The

HATERATES FIAYTHFL

L

s
[
2L
'
iz

e

Time

—=— RO0 IN —p— BOD GUT - — - 30 mgf|

4-34



Figure 4.5
T55 INFLUENT AND EFFLUENT
Town of Branford Facilities Plan
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Figure 4-6
AVERAGE DAILY PLANT FLOWW
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Figure 4-7
% BOD REMOVAL
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informatinn contamed in this dara shows that the BOD and TSS loads contributed by indusicy is

small in proportion to the total plant load.

K. SEFTAGE LxADS
Becuuse there 15 no long term sepluge sampling program at the treatment plant, fypical pollutant
concentrations from EPA's "Mosiloring Seplope Addiions to Wastewater I'reatment Plants" wene
used to project septage loadings. Table -9 shows the average loadings that wers used to determine

plant fnads from seprage:

TABLE 4-9
Purameler Concentration
5 day BOMD 5,000 mgl
THA 13,000 mg]
TKN 677 mp/l
Anumania-MN 157 med

Based oo plast records, the average daily ond monthly meximom losdings were caleulated for the
combined commersial and domestic flows by subtracting the seplage, indusirial [ows and Norlh
Branford components from the total,  For the purpose of this Plan, loading conteibutions by
commen:iul wiers is disinbuted equally amonr the residentiol users.  hese per capita loading rates

are shown in Table 4=10 and will e used in Chapter ¥ for projecting future plunt loedings.

TARBLE. 4-16
PER CAPITA PONLILUTANT LOATNGS

Mucameter Averape Loadiog Bootlly Muxinum Raotie
['capsid Loading, [b'caphd

BoD 021 24 E. 15

TsS 0.20 .25 122

TEK 0.033 h(d8 145

Aunmonia - .42y AVES 126

430
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M.

The values shown in Table 410 above compare favorably swith tpical loadings thet would be

expecled [rom o town with theee demographics and land usc.

SLUDNGE CHARACTERISTICS
The charecterization of the alodge cumently gencrated ar the treatment plant is based on data
vellecied gquarier]ly by plant persennel as required by the NPLES Permit. Tahle 4-17 summarizcs

tha quarterly sludge monitoving data tar 1993 to the present,

Dizposal or use of sewoee sludge biosolids currently fulls under "The Standzrds for the Use nr
Dizposal of Sewape Slndee", Tide 40 of the Code of Federal Eeeulations, Part 303 more commonly
knmam as the "Part 303" regulations. Under these regnlacions, sewage sludge is classified Tor use
ar dispusal bused on its pollutant levels and its degree of pathogen and veetor reduetion. 1.and
applicatics, disposal, and fncwecaticn criteria are established o Gesse rexulalions. Sewage sludice

which has boon suitably stabilired for land application can be reterred by the tenn "blosolids.”

This dat shown in Tuble 4-11 indicates that the dewatered sludge at the treatment plant has the
patential o mest the least regulated hioselids land application requiraments providing certain
pathogen reduction imits and vector atiraction teductinong are mer. This wonld e the classiticarion
of exceptional qualily (EQ) biosolids with Class A pathogen reduction.  This Class & status
casenfially allowes the varcgulated reuse of the bicsalids for sech beneficial purposes ws applicalion

ter parkland, goll coursss, gardens and other pubbic or non-public contact smes.

The treatmant plant cirrently wonld nor mect the Clase A pathogon oF vector atfraction reduction
requirements since anaetobic digestion @5 uzed. 11 the pathogen reduction limits arc not met for
Class A levels, vee restrictions on biosalids disposal are establislied. End use of solids will be

addressed in Chaptar VI

SYSTEM DETICIENCIES

Areview of e treatiment plant operational characteristics and system deficiencias was undeitazen
Az part of the fagilivics planning precess. Major unit processes and pertinent operating conditions
and criterta were presented earlier in this Clepler. This section will evaluale the reatment sysle

deliciencies Tound within the plant processes

1=
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Fre-treatment Arasg

The pre-treulment area consists of the seprage receiving fecilities end in-line channel grinder,
Septage recelving [eililiss corrently conzist of an undergrannd concrete tank inwhich twao
submersible pumps are located, Mone of this system is currentby operational and the present
praclice is for septage trucks to domp their loads into Uke manhole in Block Izland Road, This
creates 3 waliie problem since this roud 15 an access road for 2 maring and cestaurant. 1€ also
creates an odor problem and a problem of solids collecting in the manhole, and can crewle a
plant lnading problem since the loads are all dutoped within a 15 minute poriod of fime. A
beller meuns of access o septage receiving facilities are needed. Also. a covered tank with
the means e collect and remove larpe stones and other dobris inberent in seplaee, and o
means to acrate and slowly feed the seplage mio the treatment plant is neceasary fo aliminate

the edors and shock loads currently expericneed,

The pre-treatment area was originally sized B the 15 mgd lucility construceed in 1962, An
adilitional chunnel end barminutor was added in the 1982 yparade. Currently, only one
channel grinder is opestional, e oller was removed and not replaeed, This chaonesl arinder
15 capahle of processing appreximately 7 mad, a Oow that s reached on 2 regnlar bagis during
ramnfalls. In practice, the channel grinder aperation is such flial it cannol process the peak
daily Nlows witlroul sigoilicant head loss, When this cocurs, the rize in the water surfaes om
the additional flow overflows a slide gate and flows inte (ke bypass channel whare the rew
waslewaler [low receives no sersenimg or commimion, Many solids are noted to be seitled
ont in iz channel contributing to e odor problems et the plant, Also, the confiperation of
the inlet arca 15 such that it is hazardous to operate oy of the slide cutes since all are Incared
wilhin a below rede struclure. Operators must halanes themselves over the Dow in the
chatmels when any of the gules ore operated. A new pre-reatment area is needed for safety

purpasss and fo prosess all the fow hat the reatment plant receives.
Gril Culleetiva
The grit collector @5 & configuration that was designed as part of the originel lreatment plent.

It does net epecute efficiently and 18 & major generator ot adoes since all mw wastewaler

eluding septage), disester supsrnalunt and thickener overflows discharge ta this point.
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While the detention times in the chamber are wilkin stundard vahies, thare is a significan
shurl-cimauiting problem within the chamber due to the outlel confiouration. Alse, fie air
diffisars are located sothat 2 good air distribution pattern is not achieved. While strategrically
placed batfle plates may help this situation, e lank configuration does nar lend itsell (o this

while mainleiniog o proper diffused air focod.

The grit remaval process iself iz not well suiled 1o remove the grit once eollected. The aic
eductor systemn piping is frequently blocked fram collscled gril und storage area for the grit.
Chice the gnl s removed, it accumularcs in an open aree for removal and additional
dewatering, This 15 a dillicull process in melement weather and extremely dillicolt in cold
weather sinez the tank is uncovered. Also, any adjustments to the overflow system requines
un uperulur io enter the tank, a safety hazard, A coversd fuok (o control odors, 2 better mcans
o remove collected ardl, o betler means (o nitiate a proper air low inoe the tank, and a way

to contrel short eircuiting is required for grit removal to lunction properly.

Raw Sewnge Fuinping

Onee Lhe How exils the grt chamber, it flows to 3 wer well wiiere all fow is pumped to the
prrimary tanks Iy the raw sewape pumps. These three horizontal pumps are located 1o a pit
that 15 belowr the hasoment flaor elevation, The conlipuration is sech thet they can he flnoded
if thers 15 a leak m the wall or il a pipe breaks. Standard design practice would not place
[rEmp modors in A posivion wiers they could be (eoded, cspecialbyr in this ceitical applicatioun
where the only alternative in this event is bypassing the Qo W Branford Harbor, In addition,
the pumps are capable of approximarcly 8.0 mgd with one pump oul of service, a flow that
is expeeded many times during the year st the treatment plant. Additional pump capacity is
reqaired to be ahle to pump the [0+ med Dows that have been recorded.  Additionally, the
pump piping 15 such that it iz nearly impossible o fecess the check and pate valves since they
uces lovated in inegccessible puinls in the discharge piping. The fact thar the pumps are located
in & pit and thera iz limited room for corrective mewsures suprests thal a different pumping

and piping configuration be derigned.

4.43
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Primary Settling Tanks

The wastewater is purnped o the primary settling tanks throngh a pipe that aets progressively
smaller in diamerer as i maches (e Oool bwo setiling tunks.  Flow distribotion iz

eccomplished by this means and by adjustment of a gate valve al the influent to each tank.

Thearetical wnk surfoce Jonding rotes wnd linear flow-through velocitics are all within
cammon design pacameters for average amd peak [Ouws, The dank depths and hydravlic
delention time ars somewhat lsas than the standard design practice in nse today: owever, the
imepsured removal elliciency of the tanks verifies a 530% removal of suspended zolids undar

currant average flow conditions. This removal ellicisncy decreases as Lthe lows increase.

While the theoretical overflow rates of the tankes are within common design parameters, in
practice the overllow rates ore higher [or some anks due o poor Mow distribotion, The
mazans that the methed provided for flow distributicn does not work well in praclice - more
flow enters the first two primary tanks than the final two and adinsment of the valves abead
of each tank cnly provides a shorl term selution. Onee the Cows increass oF decrease, the
valves must be adjested again to regain the balasse, This vnegual ow distobulion incresses
the overllow rales in the [Grsl two tanks and decrerscs the retes in the final ™o, A means 1o

eiualiy distrilute e o 13 the primary tanks 1s necessacy for effcient removals,

Primury sludgee is removed by 8 aingle phinger pump for all aic tanks, This requires thit the
aperator open and close valves in sequence [ur removel of solids. Since the valves are Incarcd
im a ditticult positian to oporats, the salids remoal task is ditlicull, This problem, coupled
with the poor Mow distribution e the final teo primany settling tanka has meant that the final

tw looks have been loken ofl-line, invrsasing the flows to the remaming four tanks.,

Primary seum handling is accomplished by collecting the seam in a hasin, allowing the acom
o Meatl and remaviog il by hend o buckets. The operation 15 an undesirable procedure and
iz made warse by the hyvdsulic overload Do e Test o primary lanks wehich has the sffect
of submersing the scum tromgh.  Hetter procedores for scwm removal and hydranlic

distributinn are necessary for proper oporation in the firture.
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Secondary Treatment

Al flows from the primery settling tanks enter either of the two geration lanks. There iz no
meanz to direet flow 1o one lank only, conseyuently, thers is no means fo take an acration tank
tul of service for inspection, The aeeation tanks have thensfore not been thoroughly inspected
since (heir installation. The oxygen supply system is covered under & maintenance cantract
and is in reasonably good operaling condition, however, nane of the aulomatic operating
contrals for the oxygen control svstem are operational since they have been a conlinuing
maintenimee problem. Ceoyeen is therefoe fod o a constent rale busis regardless of flow rare
which, while operationally sdeguate, can waste cloctricity if more oxveen iz fod than
necersary. Choygen levels are adequate, and ML55S values and loadings are within design

paremeters for a PUTE XYL SVEtam,

The Eequid oxyeen svstem stomge, used ws a backop system for e oesile pensmlion system,
iz not m wse aines the srorage tanks provided Lor this purpose leak. There is a maintenance
cenlracl wilk the oxypen gencration system manufacmier so thal immediete response o 2

machanical prabilem is avatlabls,

Beturn activaled sludee is Fed into the acration taoks via the primary seitling tanks
distribaction o at the end of the Qrst lwo lanks. There is a hydraulic problem at tkis lucation
stnee the return zludge and primarny rank effluent regularly overflow the box onta the ground
while being mixed. Also, the piping arrangement fioun the six primary tanks iz vory
convalinted with naderground valvine and pipes of different sizes, This canses the Qow toe the

acration tanks o be uncqual cavsing difterent MLES values and flow rates in the two tanks.

Return activared slodge rates are sstimuled to be 23% of the plant flow on average although
there is currently no means of measuring this number. RAS [Jow is not peced with influent
Mow, but is kept at & constant rare thremghowr the day, Flow meleriog and Oew pucing of the

PAS iz desirible [rom u process control perspective,
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Secondary Settling Tanls

Al six secondary selilinge (anks are operational. Flow distribotion 1o each is accomplished
by overflow weirs localed alead of the lunks. This means of flow distribition appears
adequate but in reality sledge blankets and flaws theough #ach of the six tanks 1= difforent for
gich ook, This cawses somes difficulty in operations. Owvertlow rates are within design
paramerzrs althomgh the tanks are designed with o relutively shallow cight foor depth, This
shullow depth causes salids washout and permit violations at higher flows. Corent design

praciice would be to have a 13 or 14 foot clanfier depth for these fows,

Hol:ds removal from the secnndary setling tanks is efficient, however, the Lelescoping valves
provided wilth the orgmal design are not used. Szcondary sludae is removed by mesns of
shear gates which allow the secondary sludge to flow it three concrete structures from
which the sludge iz delivered through fhree suctics: lines w three centrifuzel pumps. 1t is then
purnped by these three pumps (hroogh o common discharge header to the pelmary settling
tank ctfluent distritvmtion box, The fact that v common discharpe header is wsed may
contributs to the differcnce in snlids remaval etticicneics among e secondary sellling tanks
sinee the amnount of flow pumped with 2 centrifugal pump can vary for the thiee pumps and

iz dependent upen the head and the mechanicul condition of the pumps.

Dnsinfieciion

The chlorine disaributinn system consists of a single chlarving solulion pipe which was fed to
each of the two chlonne conlact tanks. This method of delivery was not able o deliver
ehlorme etfsetively to both of the two chlorioe coatact tanks, resulltng i rosidual comtrnl
prablems in the furthest contact tank. Eftoms ta carrect fhis situation have nol been successul
- equal distribution to both tanks was never able to be achioved and can most likely be
attcibuted 10 (he sinele undersround delivery pipe which was to feed solution to heth tanks
equally b has never accomplished this ohjecrive, Therefore, coly one conlact tank i used.
A means foequally distribute the chilorine to both tanks is neaded it ehlorination is e destned

distofecticn el

A0
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Gravity Thickening

There are two gravity thickeaers, one 20 fest and one 30 feet in diameter. The 20 foot
diameter thickener is not operating due to lack of parts - it was pam of the original traatment
plane, The single operating aravity thickener receives primary sludge when i€ 15 noticed by
the operaters that the primary sludge is thin and requires additional processing prior o

digestion. The thickener ulso receives all of the waste activated sludge.

Flnor Ioading rarcs to the thickener arc within design paramaters, however, it is nol ellective
in thickening waste activated and primary slodge m practice as can be seen by the
perfomance of the unil. A means o Gicken he waste aclivated sludee sepurate from pravity

{hickening iz needed,

Apacrobic Dipesition

The primary digesters have sufficient capacity end hydraulie retention time, and arc general ly
wirderloaded wilh respect to volalile salids per voil volume. Accerding o DAME cesulls,
volatile azid levels, pH and alkalinity arc all within fypical cperational pacumeters. The
digested sludge, however, sometimes has a high odor level associated with it indicaring that
digestion s ieomplete. Also, two of the four deall tube mixees on the primary digesters are
it aperable, This indicates that mixing is not effective andfor thar the digesters are loaded
up with sand and other prit thereby redocing thetr available voluome. They have not heen
clesueed for coany vears aod inelTcient ool eeanoval ol e Jeead of the plant may be cause for

song of the problem.

Uhe digesters themselves appear structurally sound althouph there sre some problems most

notably with the building vocf swucture, the digester roofs aod groundwater intrusion Geough
the newer sccondary digesmer, Fhe heat exchanger, recireulation pamping, piping, and miving

wre: all originel squipment ood are o need of ceplacemeal.
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1. Sludpe Dewatering

"The belt filter press iz located inside of the Conirel Duilding. Current operational proceduore
i by dewater sludge on a daily basis and nccasianally on weekends 1o Kesp up with the siodee
penerated, The bell Dller press is old, instelled in 1980, and has a vory fow throughput when
compared to modern presses. 1S location 15 also not eal end odors gencrated from the
dewatering operation are significant, To keep ventilation within the belt press area, the
building doors are apened, allowdng the adors o drift bevond e plant boundary. This
dewatering operution will nesd 10 be replaced in any upgrade and the preference would he to
[ncate the dewarering aperations 1o a sepacale building so thal edministrative functions can

he conducted separate from dewatering aperations,

O & M PROM:RAM

The wastewater collection system, conzisting of the pumping stariong and sanilary sewers in
Brantosd, 15 operated utider the Wastewaler Depariment ax are all treatment plant functions, Statt
1o eperate and maintain the treatment plant and collection svatern consisis of L people with varions
levels of responsibility and expoertisc. Table 4-12 shows 2 breakdown of persomne] and (heir
funeticn. The following discossion outlines the currend cperation and maintonance copsiderations
and responsihifitics. For the purpeses of this diseussion, the waslevalsr depariment O S 3 will he
divided into three separate areas; pumping scations, saniay sewers and forcemeains, wnd Lhe

treatmernt plant,

PLAMPING STATIONS

All pumping stalions are visiled by treatment plunt =tuff at lezst once per weck. Twa treatment plant
etafl peapls are dedicared to this inspection. ALl 48 pump stolions are visiled over a four day perind
of time on Maonday, Tucsday, Wednesday and Fridew, Some of the pumping stotions that sewer
smell ssrvice arews ure visited twice during the week becouse they are not cquipped with an alarm
svetern,  Thursday is an open day reserved Tor repair or malulensoce oo any pump station or
encillary equipment noted in the site inspections to be in nced. Additional treamment plan staff such
i 8 mechanic or electrician are assigmed ey needed (o perform repairs, capital improvements or
rantenancs, Temp stations are not visited o weekends unfess an emersency situalion anses al

which time plant staif arc assigned 1o investigan:,

A-4%
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TABLE 4-12
BRANFORD FACILITIES PFLAN
WASTEWATER DEPARTMENT STAFFING AND FUNCTIONS

Ma. af Personnel TFunctions of Staff Mombers
Jub Titles in ¥r, U504 i See Foolnotes)
Supernlendent of Plant 1 1,23
Mechanic | 3
Dperator/Process Cporator i 6, T
CIperatorProcess Operator 1 7
Operator/Lab Techniciag I B
Asst, Mechanic 1 4
Labores Operalor 1 70
P, OperiColl. Syvs. Maint 1 1,10
Cperetor/bdechanc 1 7,11
Collectinn Bvatom Supervisor 1 12,13, 14
Flectrician™echanic I 7.15
Total 11

Firatiotes

Bupervises daily opecation of reatment plant.
Assists with daily operations und maintenunce of collection syatcm
Provides administrution of Wastewater Department
Performs general maintenance activitics for collection svstem.
Perfoorms general maintenance of collection system, including:

a) Pumy, pipe, and velve repairs,

by Bmall vehicls repair and mainlenance.
£ Handles Jav 1o day opecation of plant.

E L

T Assisls with collection syslem maintenunee on an as-necded basiz.

& Laborutery technicion af irestment plant on g full time basis.

o, Amsizlys with dutly operations and maintenance of plant.

[, Handlzz septic tank pomp ont service,

11. Performs genceal maintenance of treatiment plant compouents imcluding:
) Tumps, valves, aod pipe,
Ly} Uil operalions equipinenl.

2 Supervises duilyv operuiions of colleciion systems.

13 Assisls with duily operations and muointenanee of restment plant.

14. Assisls with general sdmenistration of Wastewater Department.

5. W aztewater Department electrician with sotivities associated with all new installation, repairs, el

Tur treatment plant and collection system.
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The maintaining of the mechanical and electrical eomponents of the 48 pumping stations is mostly
accomplizhed by the treatment plant personnel. Thevs is a schedule of pump station visits, a
checklist of inspecting dutics, aperational cliecks, and muintenance irems that are required ot ezch
sile. This checkhst includes mspection of the operation of all pumps and level controls, maintaining
the grounds, and inspecting Lhe emergency power supply, Because of the large number af paumping
stations and the curtent stafl assipnments, il is difficnlr o effectively pecform all of the tasks

assoviated with the pump station visit schedule aiad checklist.

Preventive or predictive maintenancs is generally not able 1o be accomplished at present because
of fime consteaints, Decause of this, a larger than desived portion of ke pumping station repair or
maintenance work performed is of the "immediate” variery, Urnilizing stail on this basts to offoct
repairs, while necessary on accasion, is not an elficisnt wuy to utilize personnel since il may lake
aveiy slall (rom perlorming other necessary funcrions al the ieeatment plant. It also places the
oporation of the pumping station ol a disudventage sinee repairs may take weels to accomplish,
espeeially if the pumps or equipment are ald and availability of parts iz limired, In recosnizing this
sifustios, the treatment plunt stufl have over the yoars, a5 imuch as pussible. collected spare pans and
pumps that they are scanetinmes able (o be wied at other pumping stations o an emesrgeney. Fuature
stafling levels in this deparement should inciude pumping stalion ussignments for preventive and

[rredictive iainlennmnes.

Mainlenence of the pumping station emerpency pensrators are santractad out veariy, The contracl
agreemeant covers repular maintenanee items of all genararors such as coulant level checks, cil and
filter changes, proper operation aud bell inspeclions among afer items. Repaics ace mads as needed
anud the additional cost of parts and lahar are added 1o the maintenance contract, There is also a
provision in the centrect for emergeney call-oue it pecessary.  Pumping stution persanne] also

exerciss the equipment on g weekly lasis [0 ensurs proper nperation,

Currently, the Town is underluking & systematic replacemant of pumping eyuipment, controls and
cletrizal equipment. This progron has been undervay for a mmber of years and many positive
improvements have accurred, However, to bring 48 pumping stations intn a reasonable level af
relizbility will reguire more staff and funds than coirently allocated. Otherwise, it will take a
mitmber of vears wocomplete the pecessary mprovements and the coreent method of emargency
repairs will he prolonged until the prageain is completed. s preferable o quickly reach a high

level ol reliabilite mnoall pumping stations and then pecforn preventive and predictive maintenance

-5k
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than to continue nn an emergensy repair program. The replacement and upgrads program should
be funded at a higher level so thut all older pumping stations (some from the 1960' and 1970's) have
their prmps and tecessary elecirical equipment replaced within three vears. Consideration should
he made to hire additional staft fa maintain and parform predictive mainlenuoce lo extend pump
atution life. Also, u long term pump station preventive maintcnance program should be implemented

Lo systernelically maditoin all pump stetions 1 cood operainge condition.

At prosent, 38 of the 48 pumping stefions arc alarmed. Those that are not alarmed are located io
santill service areas aod o visited Dwice weskly W ensure proper operetion. The Town has decided
o repircs e cumrent felematry system at the pomping statians that currently have alocms, wlurm the
ton umalarmed pumping stations, and transmit all alarms toa master pancl @ he Jocated at the
treatment plant.  Earth-Tech/Whitman & Howard, Tnc. undertook an investigation into the boat
ingans o acconplish this felemerering as part of s Man, The repact of our imvestbgetion 1s
attachad az Appendi 1 Onee this telemetaring progeam iz implemented, all poopiong stagens will
be mlarmed thereby significently reducing the possibility of a problem in eny station servies arca.

Inregracion of this alarm syatem with any treatment plant upgrade sheuld be coondinated.

SANITARY SEWERS AND FORCEMAINS

L the past, no regulacly scheduled maintepance woik was pecfononed on he sanilary sewers,
manholcs ar forecmains. Sewer system blnckages arc reapanded to when they oconr by borcowing,
a trock from Public Works. Blockagres unuble o be cleared this way are then contracted out, 1.ast
vear, however, the Town initiated a program 10-clean 22,000 [eel of sewer on o vearly basis
Hanitary sewer lines should be cleancd to reduce the potential for adors, remove acenmulated prease,
aril, and bivdegradable muleriul, and 1o ensure thal pipe cupacity 15 maintained. Uypically, sower
swvatemn maintenance wonld consist of cleaning seweer lines and manboles by ligh velocily walsr
jetting and inspecting the sewers and manholss for leaks and general system integrity, Seversly
dirty sewer lines contuming heavy prit setthsd solids and roots are not able to be eleancd by water

Jeditnz aed are usoally clewned on a contmct basis.

TREATMENT PLANT
The treatmmenl planl woas st uparaded 1 1932, Much of the mechanicul and elecirical equipment
is now 14 sears old and an the fime of the freamment planr upgrade will be pearing 20 vears ald, In

addition, shme of the originel 1962 treatment plant stroctures are still heing vaed regularly.

4-51
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The treatment plant is staifed L 1] people eipht hours per day Monday theough Friday foom 700

a.m. until 3:30 p.m., and by one peraon tor five hours cach day on weekends. Facilite O & M

responsibiliies nelude:

Exercising operutional conirel over all plant processes;

Trining operaling perscnnel in the proper operation and maintenance of cquipment,
sofety and treatmend processes:

Keeping continuously informed ol the best operating and meinienence practices;

Schedoling start-up und shut-dovwn operations of equipment and processes as nocorsary
{or proper vperalion of lreatment Gcililies;

Prowviding truining and ensunng the efficient and safes operation of all cquipment,
appureninees, provesses aod phovsical Tacilies;

Wigilanoe over operalivis (o ensues againsl overloading in any process or squipmenl
LA,

Froviding budzel planning [or capilal improverments and mainlenance;

Conducting labomtory tesls for process contrel and umil performance evaluution;
Analveing aod inteipeetiog the opecatiog amd Ieboratory dala (o maintein oplimum
aperation of the processes and equipment and for developing a data base [or

unplemanting impravaments it aperation;

Inspecling equipmeit oo a regalar basis with respect 0 preventive and predictive
Inaiatenance.

Deternining the need and method of repair, overbaul and replacement of equipiment;
Maimtaioiing records of all repaics;

Mainzinmnge a clean workplace,

Zurrenl eperational procedures af the treatmeant plant ace to utilize iy plant proeess labavatory testing

Al Ol E’!{E:IZ-."'.EE'I'IEE ta contrnl the reatment -!'l|1-IZ-TE'L'iE-I'|5. |I'I'IJ'|I.'!II'|.'E]':T [IrMCCES paramatcrs that zra

used to control the operations al Uns plat ves (e MLSS invenlory in e secalivn wooks, chlonons

residunl, SV DO in the aeration tnks, evecall selids uventory including wasting voluines and

pereent solids [Tom (e primary and secendary settling ranks, digestor femperanre, alkalinioy,
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volatils soids and pH for digester operation conteal, and occasicnal waste solids testing for
pdditional conirol of the solids inveniory.. Plant personnel use this data &and experience to maintain

[lagt process and operational parameters al levels that ey have found do be effective.

Current muwintenance procedures at the treatment plant are to hayve cach process oporatar inspect tair
respeciive plnl punipug, pipmg, and process equipeoesl on a daily besis, Basic maintenance such
as greasing of hearings and oiling of equipment is performed by the plant cperatars oo a reaular
busls. Eguipment noted by the nperators as being in need of repatr or not operating properly is
reporied (o ke planl supervisor who then scheduales the reper of he syquipment either wich in-house
stalf or an outside contractor, Spare equipment iz then vsed by the operaters vntil the equipment iz

repaired.

The teeatment planc cuerently bas & meshanic and an electiician wha are used 10 ellecl most of (hewe
repairs with help from the operators. This method of vepair allows the nparatars to became more
Carmaliar with the planl squipment which m luco helps them in mamteining 3t in the futore.
Conplicated mainlenanse or repaic projects such ag puinp secls, color repain, oayvpen feosmlor
vwork and similar projoets are contracted oue o a reliable group of repaiv firme that hiave heen
anceeasfully wsed at the treatrment plant in the past. Excluding the egyepen pencration and emergoncy
gereraler equipietl, there is oo fommal propiam for preveolive or prediclive mainiensnce al the

treatment plant.

The indst cotplicatled equipsnedt af the plant is the dxygen geneming eguipmenl. Recorniang this,
the plant suporvisnr maintains a contract with the cquipment manutacturcr to inspect and test the
oxypEen penerating eguipment over 4 one week period on an annual kasis. Minor repaira to the
eyuiposnt ure gocomplished by plant persondael. To additon, Tie contrucl tepioelly will melude an
grngdgensy call-oat servics for repair. The acration system backup liguid oxvaen tank is curently
not muintained n o full stale becouse of leaks, however, lguid vxegen can be obteined quickly 17
needed moan erereency . The emerpency power supply mainienanee s also coniracied cul (o he

gante fm that docs the pumping srafion gencratnrs,

The purchuss of parts and services for equipment repaics s accomplished under o sepacete e e
s e yearly budged, Al e begioging of fhe budset vear, s budged for cquipient repains is
cetimated hased on past cxperience and an understencing of the current eondition of cqnipment. IF
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this line item in the budget is cxcecded in the fiseal year for an emergeney repair, the plant
superiafedident st complelss the emerpeney woerk and then presents the repair bill o the finunce
board for approval. In the past, these hills for additional repair money in an emergency have alvays
been approved und there hus been no loss of treatment plant processes for lack of repair money, A

line item in fhe cuerent budeer for a sokiog Diod would alleviate (his process.

1€t 15 recognized by the plant supervisor that a major repair nr upgrade is needed, itis included as

@ sepurate line tem in the budpet o0 ok not to use the operational or repair budget.

Within the aperating af tha treatment plant, an in-honss labazatory stat¥ed by one pecson peclomms
nearly all of the plant operational menitorimg and festing. This testing meludes BOD, 185,
temperature, pll, settleable salids, MLSS, DO, 5V, clilonne residoal, fecal coliform, wnd turbidity
as well as other in-plant process functions such as percent aolids of waste straams and digester
parameters such as volobile acids, temperature, pll and alkalinity,  In addition, the laboratory
operilor is in charge of e puictiase of Lok chemicals and alse e inaolsnsoce of all plont tesliog

records.

To perlorm thess Toctions. the ealmeat plant is equipped witl o leboratory provided under e
1982 upgrade. A list ot major laboratory equipment and its age and condition are included in Table

4-13. A list of testing [requency, parsmeler and sample Gope s shown in Teble 4-14.
Other testing reguired by the NPIXES permit thar are currently contracted cutside ave quarterly

toicity testing and quarterly dewatersd sludpe (esting. Mitrogen series testing is performed b the
Starnford laboratory by condeact throuph the DEP.

g5
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TABLE 4-13
TN OF BRAMFCORID
FACILITIES PLAN
IN-H{MISE LABORATORY TESTING

INFLUENT
PARAMLETER FRECOUTENCY SAMPLE TYFPE
Rinchemical (hovgen Demand 12/Month Dhaily Composite
iTive D)
Teata] Suspended Saolids 128 onik Daily Composile
pH 200 enih Cirub
Sotticable Salids M enth rub
AFRATIOMN LINTTS
PARAMETER FREQLENCY SAMPLE TYTPE
[Mssolved Oxypran LiThax Girak
Total Suspended Solids LDy izrih
Slodege Yolume Index 1Dy Grab
EFFLUENT
PARAMETER FREDUENCY SAMPLE TYPE
Buiuchemicul Onypen Deanand 12/Month Daily Comprsite
(T ive Dhay)
Tolal Suspended Sclids 12 Month Daily Composin
Chlorioe Fesidual ' Working Day Creal
Feeal Caliform I Nanth Ciraly
Dissolved Oxypen 20 Doanth Ceal
Temperature 200tk Grab
Settleahlz Solids 20 dunth Crub
Twrhidiry 20N anth Grub
pII 200 onth trruh
DIGESTERS
FPARAMETER TREQULMNCY EAMDLE TYTPE
Temperatuce 1MWesk Girub
Alkalinity 1MW eek Cirzh
Valatile Acids 1MW eck Cirzh
pll Tk Ciralr
d-55
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TABLE 4-14

MAJOR LABOBATORY EQUITMENT LIST

Ulnit Ceandition Cirininents
. Turbidimeter Faii I3 3rzais ald
2. Dxsk Top Progrummabls Fait L3 years ald
Incubator
a Amnabyticol Balaocy Fair I3 yzars ald
4. Bincculur Microscope Fair [3 ycars old
5 Bench Top Vacuem Pump Torr |3 years ald
. Pressure Cooker {rond 2 years old
{Colitarmm Equipment)
o Compact Water Thstiller lsxperahle
(BT Dilotion Water) (Gluss Condenser Cracked)
% Calerimeter, CL Lol Mow
(Hand Held))
u: pH Meter Fair 15 wears old
10, Lirge Incubilor (lor T80T Fair 13 wears ald
el Dilution Waler Stomge)
11. Flent Iniluent and Efffent Foor Effluent (Mo Refrigeration )
Sampling SByslemy [nflacnt (Mo Befrigeration,
Temperanre Adjustucnt)]
12, D) b eders Grond i for Aeration, 5 vears okd
| for BOT, Tew
15, D Probes {rood 1 Acration (Few)
1 BOL (Mew)
14. Centrifigrs Traperalbls Broten Tube Halder - Bepained
Locelly, Broks Apnin
I5. Ml Furnne: Mo
I 4. Emall Refrigerator Fair L3 yveors eld
{sampls Storage)
1Y Small Drving Chen Fair L3 ey old
LE. Larze Lirving dven Fair L3 yeian aoled
=50
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SEYWER USE (OMIMNANCE
section 22a-482-301) of Connecticul Clean Water Tund Feoulations reguire that any e ipaiiny
applying for funding assistance to demaonstrate thar a sewer wse ordinance has heen or will be

enacted prior to construction of proposcd facilites and be enforeed.

The seweer wse ordinamee 1= intended to:

Inform the public as @o the technical and wdmimsteative procedures Lo be follovesd in
obluning 4 connecticn 10 die sanitary sewer;

Trevent the introduction of palleants inte the sanicary sewer system which will
invter Fere with the collection or freatment system;

Provent the introduction of pollutants indo the treatment syslem which will pasy
through the treatment system, madequatsly treafed. inte the welers of the Stae or
otheraiss he incompatibie with the syitem; and

Tmprove the opporunity (o eevele and reclaim wastevaaters and sludass Lom the
snslenne.

Fhis sewer vse ordinance must, by regulation:

Prohibit wny new connsclions of ioflow to e sanitary sewer svsiem,

Inzure that new sewers and comeeciivns are properly designsd aod constructed; amld

Require that all wastewaters discharging to the treafment plant not contain fowics or
other pollutants in emounis or concentrations thal endanger public salely or the
integrity of the trealment systens, cause viclations of the discharge permir, or preclude
thee selection af the mast cost-cffoctive altenative for wastewater reatment o slodee

dispnzal.

In 1962, (he Branford sewer use ordinance was orginally developed and adopted.  This dale
cotneides with the first installation of sewers o tessn and with the costeuction ol the woslsvets
treatment plant,  In the vears following adoptivn of this cedivanee, modilications were made tn

enhance the docoment and Lo cotmply weith all medifications to the State of Connecticut Model Sewer
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Credinanee for Connecticut Municipalities, 2nd Edition, March 1982, This docoment was then
ppproved by the Depariment of Eovirommental peotection on bacch 10, 1982, Appendix B comtains

acapy of the eurrent Sewer Lze {rdinance and all amendments and additions,

In developing the Facilities Plan, this Ordinance was reviewsad Tor consistency with Stele anod
Fedaral Repulationa and with the planned mode of future operations at the treatment plant, As
result of this roview, the following sueprestions are presented e updale e ordinance to protect the
operation of the wustewaler reptment plant i adticipation of the pew level of teatment that will be

requiced:

1. Section 204-16:

In addition to BOD and suspended solids, o bt should be sef as to what consotutes
"normal sevape" willh specilic relereiice o wmmoonia levels, This "opennal sewage"
level is supgested to be set at 28 mgd] for ammonia. Any discharges above this level

will become subject to a cost recovery surcharge as defined under Seetion 2004-41.

z. Sectivn 204-31;

Dizcharped wastewaters (ol reduce the elkaliniy of the wastewaler shall ool be

preepled.
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Y. FUTHRE CONDITTONS

A, INTRODUCTION
Ove of the key elements in Facilitica Planning i to forccast conditions in the study arca thronghour
the future planming perind. The planning period 1= established as being 20 years pasl the date when
the proposed reatment plont Gcilities are to become opecational. For this Facilitizs Plan. the

plamnng period will Degin in the wear ZH0G and cnd in the wear 20020,

T'n cvatuate future wastewater trealment system needs, the comditions that are o be expecied 10 ke
20 vear planning period must be established. To accomplish this, historic trends in the Town, the
availahle land for rezidential, commercial end industnal development, projections af water use and
populotion proedh must all be established as accocately a5 possible, This s mof an enticely anclviical
process and hest professionsl indgemeant is nzed in conjunceion with historic data to help establish

the tirture trends, fows and loads,

To ellectively project fumire trends, existing and historical demagraphic data ia reviewed and nsed
whers it applics. In Chapters 1 and [, appliceble informution pertaining to the existing conditions
that could concervably impact lulure developmesnt withuo the planniog area wers established, The
informetion developed in those chapters includod such data as wetland and watcrshed arcas
nnavailable for development, water supply and subsurface disposal lmitations, demographic trepds
and topographic limilations wnd also the establishment of How breakdowns aod per capila plaut
lpadings thul pertoin steictly (0 Branford, These Chaprers also deseribed the problems with the
aperation of the existing treatment and collection system and the deficiencics that will need to be
enrrected tnomeet now NEDES permil limitutions and nutrient removals, This inflommation provides
the busis for projectng lund development, populaticn and waste loadings which arc thon used o
establish the future waste loads and flow to the weatment plant. The deficiencies at the treatment
plant and their cost of correction wre established whicl, it toen, is used to determine the Most coat-
effective means W secormimodate the projected development and treatment requirements through the

planming pericd,
Uhe fellowing sections describe how fumne development, population, flows and loadings were

eilublislhed [or the planning periad. These projections will be wsed as the basis for determinulion

of the best means ta aceomplish wastewnter trsatment to meet the new NPFDES permil lmitations
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B FOPUTATION PROJECTHONS
Population projections for Branford ars extrapolated thom data supplicd by the Srate Otfice of Policy
and Management (OFM). For Branford, the population projections by OTM for the planning periad

are shoren in Talle 5-1.

TADLE 5-1

TOWN OF BRANFORD POPULATION PROJECTIONS

YEARK POPTILATION
1904 27,603
64 28,320
160 28,501
2000 29,200
2015 S40,00H)
2010 30,800
2015 31,600
F0ED Hd. 400

The popularicn in Beanford i3 expeocted to grow stcadily oo anestunated popubation of 23,500 i

194935 try  poak of 32410 in the year 2020, For the purpnses of thiz plan, therefore, a planning period
population of 32,40 will be wsed.

The same population projection report also detcrmined that the Morth Brantord population growti
15 expected to increase o the year 2020, however. the more imporlant concern 1z the actual projected
inersase in e sewersd poepulaticn to Branbond, This is established by the Town of Morth Braoford
to ke an annmal average flow of 500,000 gallons per day, See Appendix F for a repart from MNorth
Branford on itz sewer aystom needs for the planning period. Currently, thew dizeharge 307 00K

callons per day plus a L3000 sallos per day wdosteial Low
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B UNSEWERED AREAS
I addition o popalation and ofher industrial and commercial erowth in lown, there 1z the hkelihood
that some currenthy unsewered arews in town may hest he served by providing sanitary sewers within
the planning period. Thres areus have been delined ey being Likely candidates for scwering hazed
an discussions with the East Shore Pristricr Health Department and a review of the surficial geology

maps and current zoning regnlations. These three areas are described as follows:

L Bose I Ruad area m (he soullhweslern section of tean: This arca 1s characterized
by R-a moning {20,000 5F lors) and poor soil conditions:, Also o (hs ares 15 a
poultry distributor which gencrates 4,000 gallons por weck of wastewater from
cleenup operulions in wddition o domesic wastes from the employees. It s
estimared that thers are gome 43 hames or lots o this area thal weuld be connescted

in addition to the paultry operation.

o ooy Creek ares sonth of Route 148, This area iz characterized by small lols, pour
soilz, high ledoe and high provndwater tablcs. It iz cstamated that these zre some

3259 lots o thes aeeq,

o Morthford and Kidee Acres Road ares; This area 15 an arca of older homes snme
uf which now wre currently experisneinp subsurfuce disposal problems. Xite
constraints determine that sanitary sevwers wonld Dest serve (s area. T is estimaled

that abmm 65 homes and oo are incloded.

. FUTURL WATER SLUPTLY
Prtahle water i= supplicd to the Town of Branford by the South Central Conneeticut Regional Warer
Authority (SCCEWADY vin the Luke Saltonstell surfuce waber supply system. There arc no other
public ulidittes thal provide potable water by this area, The Salteostall service acea, which alse
includes parts of Newr Haven and East Haven, 15 projected o grovas in tetal papulation and publis
water sorvice population in the planning period. Az planned by SCCRW A in their "Long Range
Demand Study, 1990 - 2040", Uie Dow capacity eguirsd Do Qe Salloostal] service amew s 6.74 mgpd.
This is %% of the current satc yicld of approximatciy V.6 magd. Supply capacity for the planning

perind 15 therelore adequuete and will ned be limiling Lo prowdh,
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E. PROMECTED WASTEWATLR FLOWS AND LOADING 5
Wastewater 1o the treatment plant consists of individual flows and loads (rom residential znd
cornmercinl sources, industries, und seplage. These waste penerators comprise the base Dows (o e
treatmrent plant. These Mows wud leads are estublished exclustve of infiltration and intlow wiickh
iz essentially uneontam inated water thar is added to these base fows w comprise the total plant flow
arud load.

l'a forceast the fiture flows and Inads to the Branford treatusent plant, existing unit haze flows and
lowds estoblished in Chapler TV for sach of the sbove categarics arc nsed, Trojection for fulure
populition, industrial and commercial prowth sre based on published projections for growth i
caneart with Iocal planning ageicies projections and use ol sound judgement.  Flows from North

Hrunford are provided by that Town's planning projections,

Digtails of each voil wastelead projection sod Muw establishment are described below, The

compilation of the data iz incloded in Table 5-2.

i, Promestic aod Comonercial

To [orecas( dornestic and commercial wastewater flows and Inads doe mo fetece pepu lation
growth within Branford, OPM population projections were uvsed as the basiz, This
population prowth, as diseussed previously, will add an additional 4,080 people to the
currenl population in lewn. Flows snd loads from this increaze are ealenlated using unil
tlows and loads established in Table 4-10 and estimutiog that 0% of the additional
papulation will be served by sewers. This number iz lower than the cucrent B2% but reflecls
thal evailable band Tor development is split betwesn non-sewered arzaz and aveas likely to
ba sewered within the plinning period.  The addibonal sewered population due

popolation increase is theretione 2,448 peopla,

To this expectad populuton incresse are wdded the estimated flows and Joads from
ungewered areas within town Gat dee expected (0 be sewersd within the planning pericd.
Uhese areas are the Stony Creek srea, Kose Hill Road area and the Ridee Acres Rowd area.
In total, these areas add 433 homes (o the cumrent sewered popalation. Uzing a tesneaide

dengity of 2.34 poaple per homsehold, & number based oo census data, ths 12 an additional
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1014 people added to the current sewerad population of 23,222 pecple, Tahle 5-3 shows

the expecied sewered populstion for the planning period.

TABLES-3

IFROJECTED SEWERED I'OTTULATION

Current sewersd popuolation 23,222
Population increase Lo be sevwered 2,448
Stany Creek, Fose ITill and Bidpe Acres areas 1014
Tntal future sewered populanon R

The seversl pupulation 1s projected lo conlnbule an anonual average of 87 gallons per
capita per day as cstablished in Chapeer IV, It is expected thal per capila waler
gonsumpting will not inercasz during the planning period, an asaumpiicn that is also
eapeotsd by SCCRWA, and that wastewelsr fows will not inerease accordingly. Loading
rules are expected o be contributed based on istacical data established in Chapier TV wnd

shoven 1 abl e -1

Lo ig plamoed st wonicipal building ows aod loads will not inerease over the planning
pariod and remain ag 51,000 2pd, It iz also planoed thar the increase i sewered population
and tt= corresponding increase in flows and Inads meludss any additional increase in

cummnereial Dows end leads,

To determine the masimom manthly floves and Inadz and the peals hvdraulic flows Lo the
dornestic and comemercial flows, stoncal peaking [welors eslablished in Chapter |V ane
used, Theseare 1.1 and 2.5 eespectively for monthly inaximum and peck hvdruolic flows,
To eatahlish maximum monthly loadings, peaking facrors astahlizhad from historical data

and shown in Table 4-10 were used.

Tndusirial

Incustrial flows and loads are based vz histeric woler usage ond the avatlable land area

renniiing o e for idvsteial develapment. Corrently, 188 azies of gross useabls space

-1
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15 available for development in areas that are alreedy scwered. 1t is expected that indwstry
will accupy this acreape in e plaoning period, The currenl rale of waler use s 350 gallons
per aross acre por day for industey presenthy motowen and it is estimated that the waste
peneration rate is 70%. This provides o wasle peneration cate of 245 gallons per acre per
day {gfactd) which is low for industrial flows, To account for futore industriel Movs, a
weatcr consumption valne of 500 gallons per gross acre per dayv was nzed, Wil a waste
generation rate of Y%, the waslewater flows projected from industry are 350 gallana per

LrEs Lo per day.

Loadings generated by industry are difficalt to establizh under any circumatances dopa o the
vartable pature of industey. Futuce industiial waste lowds are therelome assumed o heve the
same pallhmant levels as domestic wastowater, Masimum monthly fiows are peojected o
have a peeking factor similar to the present dwy peaking factor of bao. An additional 255

oy anticipaled fur peal hvdraslic Jowealss over (he cooeaiunm monthly rals.

septage

Seprage is accopred from town residents ondy, B iz expected that this septapge policy will
remuin in effect for the planning perivd. The pdditionu] seplages flows thet will be genorated
are Lherelore dus to the increass in the sewers] papulaltion expected by OFM projections

and deducting for the planned sewercd population,

Infiltration and Inflow

The Trwm of Hranford cspeces to remove known ar suspected 1M1 sources in a planncd
program. This removal of 17T 15 bused oo the Gannel-Tlemming I'T ceport completed in Mav
of 1995 and based on plaoe persennel’s knowledge of the cellection svstem,  The pragram
ta reduea inflow will ba ta remove pubilie sourees such 2 catch basing, snd also o climinate
aump pumps, reof leaders and Toundetion drnns neled mthe reporl. Areas suspeoted of

serivws inlillratiosn will e repaired oo a case by case basis,

Kecoonmizing thut the town plans o pumsoe BT removel gperessively, 1613 expected thal

inftew will not increase during the planaing perind, Syatem wide, infiltration is expecied

L
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to increase at a rate of ¥ % per year which reflects the towns plans to remove infilration

and takes ntn account the detorinration of piping in town.

Hydraulic Capacity - Central Paomp Station

Ax discussed in Chapler 1Y, the Central pumping stulion 15 undersieed for s current ows,
To mersase s Mow capacity and alleviate the manhcls overflows near the pump station, it
is recommended that this pump station bz increased in size to 4,600 gpm capacity, Since
the hasiz for the hydraclic peaks in Tuble 5-2 are exlrepolated feom curcent treatient plant
records, (his increased fow capacity from the Central pumpr station is not reflected in the
treatmant plant hydranlic peak and must be added m separately. The hydrauhic capacily at
the treamment plant will nesd to be incnsussd by the difference of the current capacity of the
Centzal pump station to that of e fitore capagity of 4,000 gpm. This differenee iz 1,400
epir, of 20 mpd,

MNorih Branford

Bescd on a May Y, 1990 letier prepared by the Town of Moclh Dranfond and approved by the
Tuwn Water Pollution Coatrel Autharity, the projected averape daily flows oo the Branford
seveer aystam for the 20 vear planning period witl he 500,000 galloms per day.  This letter
iz afrached in Appendiz . Projections for the meaamun monthe fows were then established
based ca currenl peal. W average ratios, Peak hydranlic flews are the same as the eoreent
peak sings the flows from North Branford arc pumped.  This peak hedranlic flow rellects

the pump station cepacity.

F. WATER REDUCTION AND CONSERYATION

The Facilitics Planning process requires thal Buw esduction aud couservation measures be evalwated.

Recent legisletion hes speressively tarpeted water conservation from the supply perspective. The

following is a Jist of some of the most recent laws pemaining o water conssrvalion thal impace

WASIEWATEr pERCTAtinn rates:

LB EE-of ST PO )

TMiblic Act 80-327, "An Acr BEarahlishing A Warer Kesourees Policy™:

Public Act 89-263, "An Act Establishiog a Residential W ater Saving Program T

SR



Tublic et 89-303, "An Act Concerning Minimum Efficioney Standacds for Plunbing

Fixtures",

Updaled Connecticut Bulding Code, 1987, Hstablishes flow rancs tor xtures;

Public water iz supplicd to Branford by the South Central Connectlicut Regional Water Awthority
{SCCRWA). The following dizcossion cstablishes their approach to fhese requirements and is
eacerpled [om their "Five Year Water Conssrvation Plan" dated May, 1994 and aporoved on June
2, 1994, While some of the Branford residents are not connected o the public water supply svatem,
Y1% currently are connceted and i is planned that 100484 will be connected within the planning

prrivd,

Ag required by Public Acr 89327, "An Act Estallishing a Water Rescurces Policy™, the South
Central Connecticut Regional Water Authority prepared a waner conservation plan. This Plan was
Prepared to protect the waner supply resourees 1o (he cuslomers in the event of & long-term dronght,
contumination or increased demend from the sovice area. Adopted in this Five Year Waler

Conservation Man are the [ollowing conservalion crilsria:

® Tomuke watcr conasrvation a priority in all decisions;

®  Toconserve water resoiirees teouah lechoolegy, methods and provedores designed o

promote etficient nae of water, and fo climinate waste of warer:

®  Toredoce or eliminate the wasta of water uvegh waler supply manegement practices.

The goalzs of the Five Year Water Conservation Plan arc t0 he achicved by consgvarion in wator
supply and in water derend. Woler supply conservaton dees not impact this Flan and the utilite's
rsthods o decrease unmetersd waler vse, repair meters and delect waler leeks s nol included here,
Their methnds of water demand conscrvation have a dincct impact an the results of this Facilite Man
and vall be dizcussed indetnl. SOCREVWA plans o redsee waler demand by the folloadng methods;

RESistAnce 1o usces, rare reform, and public education, Each will be discuzsed separately,

-0
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Aszistance to Users

SCCRWA has notileed all of its residental customers of the availability of froe warar saving
kits, Thesekils melude o Jow-flow showerhead, bao toilet tank displacement devices, ta
[owe-flow fancet aceatars, & package of leak detection tablets, and a haodbook wilh water
suving tips, [Eis estimated that forty pereent of the houscholds served have requested these
kirs with & use rate estimated al betwesn 24%% - 75%0 [ur the varous devices included i the
kir, SCCRWA plans mo stock thess consarvation Kits amd other water savinge devices on an

annual bass,

For the largest indusicial customears, SCCRWA bas oflered ree waler use audils by their
cngincering consultant tn assise the industries in finding wavs to operare with less water.
It is aoticipaled Gt 17 teese bogh oge mdestrial users mplement all of the recommendations
by the consultant, that corrent water conswmption will be reduced fiom 10% 0 50% for e

various mdustrics visited.

For amaller industries and its commercial naers, kandonts have heen peovided containing
technical assistance in warer conservation strategics. SCCRWA is caploring the possibiliny
al a joint venbure with ofeer waler ulilities te desizn bulledins that could be distributed w

indnarries and commercial vsers thar wonld contain additional conservation measures.,

Eale Belorm

In 1992, SCCEWA sdopted a more uniform water rate structure that will eventialiy
eliminute decliming blocks., The Orsl pact ol thes rete chaoge s already in effect. and the
second part iz expected to be bnplemented Later. The object of this me strocture change i3
to achieve a unithmm rate stmcture therehy cncouraging water conscrvation by the largest

USCES.

Pubdic Tduacatinn

Ther 15 o recopnioed need thal w maintan a seeeesslul waler conservalion program thatl ao
aegressive public edvcation prozeun is essential, This edocation pregram o most inclods

notiticatinn of the availahility of azsisrance in water consereation and of the importance of

a-10



winter conservution,  To achisve this, SOCKEWA inserms messapes and infommation in s
water hills, advertises for water congervilion in the media, provides classroom workbooks,
an unnual calendur, publication of a bullecin, and provides an edocatonal facility Tor

stdents and t=ackers ol s Whilney Water Center.

The educaticau! programs and availabily of consareation devices and technical help that
the waler avthorily provides s expested o redece water consumption in the residentiol and
eomumereial area by 3%, 10% in the industriol area und 3% in the public service area, For
the purpases of this study, it is assumed that inereasing unit demend lur water will be offset
by these comzervation mezsures and that actual unic watcr use will remain ol ils current rales.
Witer conservalion i o dilliull task o implement long-tenm sinee it requires end oier
conperation which can diminish in participation over Gmes. Thas logic 15 n keeping with the
SCCEWA Long-Bange Demand Study which assumes no reduction in unil uss rates over

# 20 vear planoing period.

ir. FUTUREE EN¥IR{ONMENT WITHOUT THE PROJECT

Al his tieoe, 11 1 worllvewhile to consider the "Moo Action” alernative which includes a discussion

of the planning area witheut the peoject,. The Eallowing petential impacts have bheen identiticd:

Ifn S s r s BT

# The waslewaler (restment plunt would not be ahle oo mect the limitations for
Hinchemieal Cecygen Domand, Tetal Svspended Solids and 1olal nitrogen in the plant

dizcharpe. Continued degradation of 1ong 12land Sound water quality would ceour:

® The economic clicnate o e study aren would seffer us o result of restricted
develnpment if 5 sewer eonstruetion ar connection imoratorium was Implemented.
Expunsion of existing commercial and industrial facilicics would not be alile to occur,

and patential developiment of mew economuis wrowth would be cortuatled;

® Lxpansion of the number of residential users would not he ahle to ocour causing or

continuiug localies] health problems;

& The Town of Morth Branford wonld he fazed with inedequate sewer cxpansion polential

cavsing Jovulized health problems amd e mebility o attract or expand the econamic



I FFp I PRl AL aH] AF

dizcharzes.

base of the Town. In wddition, thew would need fo revizir their Facilities Tlan (e assess

alternatives (o sewering and reating their own wastes;

Transport and treatment of the wastewater during pericds of hydoulic and leading

peats would coatinee to ke substand ord;

The Town would be expected to maintain exisring reatment Geilities in operation.
Current facililies are neuring the end of their expocted meshanical life, The cost to
maintain and vpecade equipment will be expensive and will be pussed on to the nscrs

as an incrcascd uscr onst;

s wauld coninge o eoxanate froa e Tecility and poelentally worsen as the flows

increase and the mechanical components degrade in effectiveness;

Thee Town of Braofoed would Likely bose lunding through the DEP Construction {irants

Program ftor the wpgrade of the wastewaner treatment facilivy:

The Tovsat weanld be fn viclatwon of Oeder W0 51770

The Towm would be subject to fines levied by the reguiatory agencies and be subject 1o

palential lowsuits by cilizen or enviconmentul rroups;

D lor thes spvere impact of the "Mo Action” altermative, it is not investigated tfurther in this Plan.

RFEGIOMNALIZATIONMN

Fhe Branford wastewsater treatment plant collecs wastewater trom Branford as well as from (he
southern portion of Nerth Dranford, the comeounity that is siluated directly to the north. A
eantinnation ot the sewage dizcharges from Morth Brantoed Tor the planning peried hes been verifisd

by the Town of Marth Branford. An intermunicipal agreement governs the conditions of these

With regard m the other barder communitics, no wastowater lows genesated in Cast Thaven are
presenlly dischurged or would regsonably be expected o be discharged to Branford, Fast Haven

currently directs all wastewater Tows o the New Haven regionul (restment plant and expects w

12



conrinne with this dizposal method, The only remaining border community i Guillord, located 1o

the sust of Brantiord.

Gnilford is & community with no saniary sewers and one with no immedinle plans W provide sewer
service within the Town, A review of the general status of subsurface disposal systoms within the
tewwn with the lown Departinent of Health has detcrmined that en-site dispasal peoblems in CGuilford
are localized and are prosently heing addressed on a cuse specific basis. The lown hus o sewer
evoidance plan in place und conduecls walk-overs of subsuciace disposil svstems on A regnilar hasis
es required by their plan. Sepric tank pump-outs from town residences ane disposed of in Town
operated lagoons whizh arc monitored as required by the DEP. The Tewn has cequirements for (ank
pumpoat frequency and enforces the rules set Torth in the sewer avoidance plan. Any possibilicy of
sanilury sewepe froon Guilloed going to Brantord is theretore wnlikely and is not considered in this

Plaz.

With remard 1o the possibilily of a reglonal aufhority oversezing the Branford and Merth BranTord
systems, il is not advantageons to do so. Uhe cost to constrect and maintain the sewer sysiems and
purping sradons within Branford and North Braulend is presently provided for by the individual
towns. Morth Branford cumrently has a department with staff assigned whose respunsibility it is o
maintain the sewer gystem, maintain the flowmeters al te discharpe points to Branford, and to
supervise the design and construction of any new sewers of 1epairs o existing sewers or equipment.
This depurtment must cover thosa portions of the Morth Brantord sewer system that discharges o
Eest Haven and Morth Haven alse. T create 8 regional authority @o manage the sewer syelem #o

Rranford would be combersome and is ool advantageous 10 either town,
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VI. EVALUATION OF ALTERNATIVES

A INTRODUCTION
One of the most imporant requirements of this Facilities Plan is (o investigate the means to
aceomplish the wastewater treatment objectives of the NPDES permit.  Anticipated permir [imits

tor the traatiment planl were discuzsed in Chapler TT und are restated helosss

TABLE &-1
ANTICIPATED PERMIT LIMITS

PARAMETER AVERAGE DAILY
FEFFLUENT LIMIT

Bl 30yl

TR 30 mul

TOTAL NITROGEN 9 mg

HIGH LEVEL NUTTIENT DISCTIATGE (HLMLY)

=

TOTAL NITROGEMN 4 me
Lo LEVEL MUTTRIENT DISCHARGHE {LLND)

CHIORINE RESINRU AL <.1.5 mg!l

Cenlna AT LA RPT

The major pennil requirement of accomplishing O, TS5 removals, and yvear round nifrogen
remorval ta either & ma/l total nitvogen (IILMEY or 4 mg/l fotal nitrogen (LLNLY, arc impartant
purameters which will bz cvahwated in this Chapeer, ‘The means of achisving sitrogen remoeval s the
primury objective behind all process alternutives. so the discussion of tha meana to amain nitrogen
remonal 1o these twa levels will be the focus of the analvsis. Adse, e mepns o disionfect the treated

effluent will bz discuszzd hore az will the means for odor eontral ar the facility.

The technalogies presented m iz Chapler (o meel (e NPDES pecmil discharnre requirements are

then considered further in Chapter VI prioe to sclection of the recommeided plan
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EEFLUENT TREATMENT TECIHNOLOCGIES

As part of the evaluatinn of alternatives for fhe Branford wastewater treatment plant. a numbser of
treatment technolegies wers identified and examined for their potential nse, One of the underlying
gnals of the tacilities planning process 5 w0 provide for the application of the best practicable waste
irealment lechnology (BPWTT). An allernatve is considered hast pracsticable it is determined o
be cost-effective 1 accordanes with regulatory criteriw and acceptable cost-cvaluating procedures,

U'he three broad classss of reeatment alternarives include:

& Adternatives ernploving reuse.
L Altematives emplowving land application techniques and Iand wiilization proctices.
® Altcrnatives employing treptment and discharae to surlace walers.

A disenssion of epch of these follows,

RELSE TECHNOLOGIES

The feasibility of wasteveater rewss 15 highly cuse specific. Many times warcr for neuse requires a
degres of trgamment hegiond secondary or even beyond advanced waste esalment either [or process
contrel in manufacturing or to protect the ultimate recciving stream such that water quality slandacds

are mel,

[n crder for wastewater reuse to be feasible, 8 water muse meet the requiremaents of the end user and
a vonsislent demand must be present. This 15 generully the case in erid and  agricultarzlly ariented
resions where the osl and restriclions on vse ol drinking waler mokes 11 desiruble to wtihze

wastewater in industrial processes, growndwater rechargs, irrigation and agriculiuce,

The cost und availability of water in the stedy planning area 35 both adeguate and reasonably priced
such thatl it does por proaeta 3 demand fior water reuse on & small o large scale, There are no
knowm industrics in the planning arsa which could ulilize a stpmificunt supply of treated wasteseatar;
most of those industries 1o the urea vee Bole waler., Those that could would likely require waler of
frigher guality than st which s requived T DER for discharge. Theretiore, rense is not considored

aviahle alrernative,

f-2



LrRCRLE Rl e ] ]

LAND APPLICATION AND UTILIZATION

Creerland Flow, Infiltration-Percolation, and lmigation &re the tee common approwches we lund
application of wasiewater, All three are limited by soil eype and depth, topegeaphy, undeclyving
geology, climate, surfece and proundwater hydvalogy and quality, ¢rop selection, and land zlape and

availability,

Owerfand flow mvnhves applving wastewater to e around surface such that it travels as sheet flow,
Generally grass or other suitable vegetation is planted 10 provide o babitet for the bacteria which
prarify e wastewuler. Suiteble surface water must be nearby 1o receive this overlund flow. This
process can tvpically reduce ammania levels up do 90% of inflnent levelz, This wonld not provide

a sulficient level of treatment ta meet the anticipated WPDES permat Bmits for nitrogen removal,

Infiltration-percalation has been used o treal waslewater s well as to recharge gromadwater. In his
Lype of system, water iz applicd to & soil of high permeability such us sund, sandy loams and gravel.
Thisz tvpe of s0dl i [vund in parts of Branford hut is not available in the amounts required for this

type of application nos in aceas that are availuble [ur this vse.

Spray ierigation is the mosl widely used type of land applicarion. Modesately permesble soil is
required for this tvpe of system and Lol slopes cannol exceed 20%. Spray irrigation can remaove
belween 0% and 3% BOI, 80% 185, and 5% nitropen. ITowever, feasible sites must be within

econatnie transission distunce from the soumoe.

The Branford treatment plant is located o a developed area which is near residential and somc
comrnercial develupment. The closest open apace lands with the requisite amoonl of land ares are
lacated narth of the Connecticul Turnpike in an area slated for industrial development and in the
arcas ncarcr to Morth Branford, The Town dees ot oven most of this lond, some (5 near a water
supply walershed area, much is steep slopes and the remainder s near residential developments.

This pracludes spray icrigetion [rom considecution within the Town boundarizs.

(he tepography and soil classifications in surrounding toens is also not suitable for Jand application
Locuting available land aree in adjacent toans would require lengthy eonvevanes piping and fhe
eouts and political npliations ol auqoirog loond and realing sevages 0o adjucent community arc

sionificant.



Duoe tn the exeent of development in Branford aod the faef that available vacant land is scarce near
the existing treatment plant site, land application would be difficult and expensive w implement.
Land application becomes less feasible [rom an economic perspective as the travel distangs from
the treatment plant 1o the application site increases. This 15 due, in parl, lo the cost of installing
swwer main o carry the wastewater and pump stations m handle the large valume of flow peneruled.
Dused on the lock of available lund near the plant site and after consideration of the cther elated

izsues, land application in any form is nol considersd a viable oplion for Dranford,

TREATMENT & DISCTIARGE TECHNOLOGY

Wastewnater ireatment with discharge 1o e receiving walerbody s the most widehy used rechnique
in treating municipal sanitary scwags, This is alzo the cureent practice in Bronford. Under this
hroed catepory of treatment thers are varions alternatives to attain the levels of BOD, TSS aod
nitrogen remaval that will be réquired by the HPDES pernil in Brunford. Maost of these altematives

are classified as biological, and the others are classified as phvsicalichemicul processes.

Bepardless of the process used, these treatment und discharge aleermnatives must have access o a
receiving sieeam to discharge the weated ellluent. This Lype of syslem @5 currently in placc at
Hrantord with Branford Harhor as the carfall Tncation. Mo change in diseharge localion s planned
sines the dilution eflects of the present locabion have been determined as adequats by tho State

Deparrment of Environmental Pratection,

A review of the process allernatives [allows.

l. Binlogical Proceszes
Bislagical treztiment systems ave sominenly vsed for nilogen rernoval m municipal senitary
sowape. Hinlogical systems use acrobic and anacrohic metabolism to remove the pollutams

contained in sanitary wislewater.  Thoest biological systems availabic are pencrally

cileporiesd as [ollows:

& Binlogical Mitrification/Denitritieation - suspended growth
» Buvlogical MitctheativnDemnleation - sltached prowth
fod

Gt AT aRIRIT
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The wvarions suspended growth systems available are applicable to mesting, the fotal
treadment requirements in Branford, The attached zrowth systems available to aceomplish
nitrification and denilrificuticn in a single reactor have had limired successind experisncs
in thiz eombined type of application und with meeting the stringent notrieat remaoval
required to be achieved in Branford. The attached growth processes thut will be evaluated
in Branford will therefore be limited to those processes that provide denitcificulion of an
already nitrified wastewater. This i an wpplication with which cxperience has beei

successfully demanatrated by attached growtil processes,

Crne of the newer biclogicel processes thut was reviewed for applicability was a high
hiomass process, speeifically Ringlace Products, Ine, This high biomass process canecpt
12 [ use B submerged flenble Mological growarh media vsed 1o ncrease realment efficiency
by increasing the biomaoss conventration available to the treatment process. In the case of
Ringlace, the media is a series of polyvinylidine chloride filuments enclased in a suppor
[rame (o which the biclogical growth attaches. Tn theary, the process would increase the
biomazs nnder aecation and ceduce the size of the tankage required 1w accomplish the

treatment ohjcctive.

The high hicmass process, if fo be used cost-effectively, must be ured within the existing
elosed tank oxypen acratinn system in Braolosd. I ool used in e existing tankage, its onst
advantyges venish sinve any additional tankage needed bor the high biomass process would
preferably be niilized by a more convenbional treatment praocesa. In Braofoed, 50 was
determined by the Ringlace mamufactorer that its only means of use in Branford would be
to mmstall it in o seperate tank from the excvgen acration system and vse it Lo nitrify the
wastewatar once the BOD was removed. Denttnification would then ozeur in another,
soparare proceas. This addivional tankage tor nitrilication and deminfication slages present
serious drawbacks to the wse of a high biomass process in Branford, This additiona] tankage
il equipipenl. coupled with the manulociurers lack of any expericnee with oxvgen
activared shudge systems and general overall limited experience m the T1LE. has determined

that thiz process s not suitahle for Brantord. It was not considersd funther,

The biolegical procesaes 1o De reviewed will therelore consist of the varions suspended

provacth proces=ses that will accomplish nitritication/denisriteation in one ceaclor, amd also
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utilizing suspended prowth processes for niwification aud allached growth processes @

accrnplisl Jeniirlcation.

Phyrical/Uhemical Processes

O the phyvsicalichemical processes available, thros &re applicahle to the needs in Granford.
Phyzicalichemical processes differ flom biological prucesses in that they do not rely on 2
bucterial population to provide nitrogen remevals and is their main adventare in wse.
However, they <o require a biological sysiem for BOIY remowval abead ol e
physicalichemical process althougl this s typicelly smaller in size than a biclogizal
nitrification/denitrification syastem.  These fhree physicalichemical processes thal wre

appliceble are listed as [ullows:

] Hrzakpoint Chilarination
& Arunania Slripping
- Sclective [on Exchange

A disenssion of these viable biological and physicalichemical alternarives follows. The
chemizal or hiologienl pathwasys by which nitrogen remoeval oceurs and the eomresponding

procoss schomatics are shown in Figures 6-1 through 6-5.
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Option 1z Single-Shodge Sequencing Batch Reactor (SBR) Process

"The SBR process at Branford for IILND would consist of tour SER taoks localed at the northeen end
of the site where the former slodge lagoons ere locuted. These ranks will utilize common wall
constiuction W seve costs and to best fit within the site boundary. Lven still, the tanks will overlap
the site fenced area and U construction of the tanks will inpaet il furlher since they are at least 200
[eet in depth and will require excavation oulside the actual mnk boundaries, However, this
canstruction can bave the orymnal wetland materials stockpiled end replaced an that the final impact

g minimized,

The batching operation requires that there be a means Lo distribote the ineoming flow 1o each tank
i seyuence. This will be aceomplished by directing the Mow from the primary tanks e a
distribcion strucnire ahead of the SBR's. The separate pipes to feed the [our SBE tanks will he
outfiticd with moter controlled valves that will be opened and closed in sequence based on a
progeacuiable ogie conlreller {PLC) included as part of'the ¢onteal panel for the process, Once the
treatment proeess is compleled Tor ewch butch resctor, teo decanters per tank will discharge the flow
to an cqualization tank.  Becanse of the rate ol the discharge from an SBR process, Lhe siee
requirements of the equalization tank are substantial, Tor this reason, tao of the existing aix
rectangular setlling tanks will be used as the equalization tank, Because of the sequencing cperation,
piping ta and finm the 8BRS is greater than for vlher processes as is fhe requirements for some
process equipment zuch gs blowers. An azration svsten consisling of fine bubble air diffusers, ai
supply piping. & means 0 remove scum and provide access w the air dilTusers are addimional

requirements of the SRR tankes,

From the equalization ok, [oew will be pumped through the disiofection process. The pumping
proccas is necessary sinee the SBE. process s ool a continuous flow discharge process and
disinfection systems do ant operare effcotively when subjecled to en intcrmittent tlow,  The
equitlization enk end the pumping station will eliminate the flow varialivos and allow this process
o work properly, Atrer the disinfection process, e fow will procced to the autfall pipe Gor final
dischargz. Mo scoondary clarificrs are requined with an SOR process. Seo Figues 7-1 tor a Tavons
of e proposed SBR syslem and a proposed process schematic, From the perspectve of continuing
teeatient ol the existing plant while new construction is procceding, the SBRs, pump slation,

hloweers for air supply, and the BBR conteol system will be conslructed in a separate area so thar i
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I. EIOLOGICAL PROCESSES
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Biological Notrient Removal (BNE) - Overview

Bialogical nitrilication/denitrification  is the moat widely used method of nitrogen remaval
in sanitary wastewater. Remaovals of wtal nitrogen can be as high as 90% with this type of
trsatment. Ammonia is first oxidized to its nitrels form by certain owidizing bacteria known
s nitcosowoonas aod nitrobacter and then denitrified woder anoaic condilions for reduction
ot the nitrates o nitrogen gas. The bacteria must be present under the right conditions end

in the correet amounts for proper operation of the system.

There are twa basic methods o wecomplizh biologicsl nirification/deniteification.  One
methed 12 a suspendad prowtls process mr which the entire nnvificationddanitrification
provess s accomplished in a compartmentalized tank.  The schemetic Tor this process is
sioven in Figure 6-1. The olher methed iz a suspended growth svetem which combines
hiolagical nitrtfization in a separate fank amd Jenitcification in an attsched groweh process
sepurile [rom Lhe nitrification process. This iz shown in Figers 6-2. Either method 1=

applicalidls o Branfond and are discussed in greater detail helow.

Biological Nitrification/Denitrification - Suspended Growth Proceases

A aingle shudge suspended growlh processes removes hoth nirogen and carbonacecus
materials in the same reactor, ‘This chemical reaction is firsl wecomplished by firse
ceaverling e amimonia in the waslewalsr to s most oxidized form, oieale. This s
cammaenly accomplishad by the addition of oxypen, whether by use of air or pure ozovgen,
to a population of biomass. Onee nirification: has eccirred, the wastewater s availeble Tor
denitrification which iz the removal of the oxygen compnnent in nitrato with the resultant
being aitrogen gas. This is accemplished in a porlion of the tank devoid of oxvoen and with
a carban fond source for the bacteria, This is tvpically accomplished af e bepinning of the
reclor sinos savings can be secomplished by using the intluent BOIEY az the carbon sonree.
Caibonacecus BODY iz removed i both the anoxic and oxic zones. This process is shown

in Figore 6-1.

For this reaction we proceed and the process e be seccssslul, corlain regquirements mist be

ek, Fiest s the s egoiement of the peocess, sspecially the wiolers, which uiliez
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approximaetely 4.6 pounds of exygen per povid of ammonis oxidized; the sceond is the
requireanent of wlkalinily o the wastewater since the nitrificalion process destrovs
approximatcly 7,14 pounds of alkalinity per pound of emmenia nitritied, Ober Tclors
alfecling the process sre temparamre, pH, e age of the biomass, internal recyela rares,
FiM ratios, TEM 1o BOD ralios, towae compounds, and dissolved oxvieen levels (or lack

thercof],

Setiling 35 required fallowing the proccss to sopacate the biomass from the trearcd
wastewater, A portion of the sludee 15 recveled to the anoetic zone ar a rate dependent upon
tha amaunt of nitrogen removal reguired. Sludee wasting iz controlled so that the required

cenie salids retention time (SR T) of approximataly 20 davs is maimnined.

T attain the nurrient limit requirement ol 9 mpl is relatively casily achicved by the
process described above. The suspended growth process is penerally reliahle for a total
sedr pound oitropen removal ol 9 mgd but 15 less consistent on remavals to 4 medl tolal
nitragen, Toachieve a puttient Bmit of 4 mg] tolul natrogen wsual by requires the addition
of an cxtemal carbon source. This carbaon seuice, usvelly methunol or slhanol, is neesssary
to pehisve the low levels of notrient removal sinee thers iz always a cerliin amount of
nitrogan bleed- through inherant i e process. The additional carhon source will be
utilized by denitrifeing hacteria that ave located in the second anexic zonc of the
oileificelion/demiriGeation unk. An additional reecration mone is then added 1o ully

nirrity any remaining aomonia, This addilion (o the procese ia shown in Figoes & - | alse,

Scparmte Stage Nitrification Followed by Attached Growth Denitrification

Separare stage nivificarion followed by a sepamile slepe biological denitrification process
requires that the carhonaccons BOD and the nitrification of the waslewaler ceeur in o
sepurale lunk prior W the denitnfication process. This first stage remaves e BOD [rom
tiee wastewater and nitrifies e amumania lo s oitrate form. The biomass created in this
stage i3 scotled in & clariticr and retumed to fhe begining ol the process (o mamisin o
biomass in the reactor, Wasting of the new cells &5 sccomplizhed to maintaio the desired

sludpe age aid Biomass i the reaclon.

13
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elhuncl. Dy using an externzl carbon source, these processes are maore expensive o operate
than those using influent BOD as the curbon source. ‘Thiz additional cxpense, howover, may
b oxffuet by the smaller first stage reactor and M inceeased kinelic rales mssociuled will e

wse of oo edsily ulilized external carbon source.

I'he nitrification system congista of & tank in which air or ooorgen i added o promote the
prowth of the biomuass and is therefore similar in many respects to tha suspeadad growth
syelen. The denifrilcation reaclor s typically o desp bed (six foet) media suppormed by a
pesrcass systen of suppodt plates and gravel, of in anocber process, 4 uidized bed in which
the wastcwater flows uprard through the reactor causing the media bed to expand. Nitrified
waslewaler [rom lhe clarifiers 18 pumped o the filter, methanol or other carbon seurce is
added, and the denitrifving process aceors by means ol (he denitrilving bacteria aftached to
the filter media. The methanol provides the carbon souree and the filter is kept devoid of
cocvgen for the biologieal process (o proceed. Typically, mulliple fiers sre used qinec they
must e backwashed and occasionally “bumped™ ro release the nitrogen pas thet hes
gocumulated. Care must be taken in the addition nf methanol, since it will impact e plaom

el Tuenl BODY i overdosed,

An advantage of the denitrification filters is thet cither the fow ar high level nitrogen
removal requirenents can be el vear round. The filters cun be the sole means of
cenirification or can act as a pelishing step for 2 suspended prowth desiicilicolion process,
‘The eathan source requitement iz a disadvantage ginee it haz an aparating cost associated
with it The Alters alse regquire addiienul pumping to overcomes the head losses inherent in
the system. Additicaally, theee is o capital cost ond lund speee requirement for the units as

well as additional maintenance requirements.

ALE atbeer contol requiements, Taciors allecting operatic, and e biochemical pathwiys
are the same as for the suspended growth process tor nitrification/deniteification,  This
process 18 shown in Figure -2 wnd is apphicable to both HLMD and LLMD. The onky
reguirerenl o achieve e ncreased levels of notcienl removal s the additional Gller area

and mathanal requiremenrs,
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Hreakpoiot Chlerination

Breukpuinl chlorination {seperchlorination) utilizes chlocine lo cxidize ammania o nitrogen
gas, thus completely removing nitcogen from the water. This process must take plece at pH
of ahout 6.0 o T4, The amewnt of chilurine sddidon must be precisely adjnstad (e a level
which s sufficient for the axidation of anunonia (the breakpeint) with the miimal residual
ehlorine aud by-product formation. Hydrochlorie acid is co-produced during this process
and must be newrralized by adding lime or caostic soda.  Breakpaint ehlorination is
eoonomically mone attractive ar low concentrations of emmoenia and bacomes much less
arractive above wn amononium ion concentration of 15 mg/l. The illuent concentration of
ammonia in Brantord is consistently over 20 myd with peaks ahove 40 mgs/l and therelors

cun b expected to f2ll inta 2 preater than average treatment cost runge.

The cttleent tram this tvpe of system will most likely need to be dechlorinated pricr to
discharge to prorecr the receiving waterbody against chlorine toxicity. This iz fypically
accorplished throuph addition of sulfur dioxide. Aeeation or aclivaled curbon adsorption

mav alsa e used.

Breakpowmt chlonnution 35 typically wsed in conjuncricn with physicalichemical treatment.
It has beon nsed with activaied sludee trealment in limited instances where secondary BOD
and T35 removal is very pond and the elfluenl produced is consistent and reliable,
However, this combination of treatment technologics is not paticularly well suited for
Branford, [n Branfoed it would mvolve the installation of a highar level of secondury

treatment in addition g0 the breakpoint chlarination system.

Vhere are a number of pelential problems with breakpoint chlarination. Failure of such a
system may nat enly resulc in the eelease of high levels of ammaoniz nitrogen to the
receiving body, it could prodoee an acurchy toxie condition in the river iC excessive chlorine
weere Wtruduved sndfor i the dechlorination syseem failed, There is also a potentiol for the

formatinm of ehlavinated bydrosaubons in e e[Muent.
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Ammaonia Stripping

Ammania stripping s a desorplion process which can be nzad to remove nitroeen by
elevating the pH to abawt 11,0 and subjecting the wastewater to high volumes of aie and
agilution.  Lime or caustic soda must be added pricr o strdpping lor the purpose of

converling wrmmenium ions W emmonia gas which can then be steipped by air

Phis methodology s subject to 2 number of operstivnal problems. (3 parricnlar
sipificance, il 1s highly dependent upon afvfwater femperamire ratios and experiences a
aigniticant loss in efficiency al lower air lemperatores. This type of system cannoet aperale
in freezing conditions.  Orher operational problenss such as scaling alse ocour at low

lemperatures Grpically experienced in the fall, winter and spring (03C - 10°C).

O3 costa assaciared with (his process vre ligh with respect to power requircmeants and

munpewer to operate and maintain the ayatom,

lon Exchange

lon exchangs systems mduce nilrogen by replacine the smmonium on with a rasia ion,
typically sodium or caleium.  Similae to breakpoint chlerinalion, the influent water to the
1on exchanre process must be of high qualite. Tvpically the level of teatmeant is that which
is provided by secondiry treatment with Gliration end carhon adaneption. This coasbinalion

of treatment would he catremely costly,

The e exchatpe medin must be periodically regenerated. The backwash generated from
thiz process must bo treated o remove the biah cotcenications of smmuonia. This can be
done by steam distillation, clectrolvtic ar chloring reidation, or by a combination of liol air
sinpping, acid readsorpiion, and precipitation. Handling the spent regencrant is often the
imajor drwback of the jon exchange process. The reliabilivy of this (ype of svstem 1z alzo

L CONSCT,

These various nitrogen resmoval processes will be investisale luriher in Chupter V1.



DISINFECTION TRECHNOLOGY

Disinfection of the reated wastowater is currently secomplished at the Branford treatment plane hy
chlorination with chlorine pes. The contast time necessary o mactivare flie orpanisms in the
wastevater is provided in the chilorine contact chamber(s) and in the vutfall pipe prior to discharpe

ta Branford Harhor.

The chlorinators, seales, eylinders and ather chlorine delivery equipment is located in the Contiol
Building, Chlorine gas is mixed with gjector waler and piped to the begiuning of the chioring
contact chambers whess i1 15 mixed with the sceondary etfleent. Chlorine i= also available for olker

MFICCEE 11REE.

The WIDES discharge permit will regquire vear round disinfection with residoal chloting less than
ney greater than 1.5 mgdl or less than 0.2 mgdl. Feeal coliform must not exceed 200 organisms per
100 milliliters, hased upen the gecmetric mean of efffuent semples collected over 30 conascutive
days, 1T ehlarite is used for disinfiection, dechlorination will oot be required pricr to dischiree snce
the means to maintain residuals in this runge of values is relatively easy W secomplish, Other vialile
methods wvailable for schieving disinfection of the eTluent arc ulravialer light, ceonation, chlorine
dizxidle aml chlornation with chemicals other han gaseous chlorine. A discussion and analvsis of

theae alternatives Tollows.

1. Tliraviolet Radiation

Uliraviolet radiation aceomplishes disinfeclion wsing mercury vapor lamps which operate
at & specilic wavelength. The operarional wavelenpeth penetrates the coll walls and ciuses
desctivation of the reproductive process of bacterial and viral cells.  Ulravioler light
systems arc relatively simple to use, have no impact on the covirenment and the reguined
conlucl times to deactivare the cells are shor, resulting in smaller reactor size and less
coastruction costs. However, itz operational eosts can be high doe to clectrical power
requircments, the need for cleaning of the quarts slecves and the need to replace burned cuc
lemps and hallasts. In addition, the disinfeciion performance can be reduced by hizh

suspended selids, color und turkidicy of the wasteswatar,

G-17
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{imone

Creome 1s an unslable gas el 15 o proven disinfectant that by beneleial goalities beyvond
disinfection. Clzone is wansterred fo the wastewarer by diffusers, Afier i disinfecls the
wastewater, it decomposes to moygen, therohy eliminating a treatment step it aeration of the
elfluent privr to dischange 15 required. Tis major disadvaniuges are that it is an unacable gas
which requires on-site generation, and the process itself is celatively complex Lo operate.
I'his runslates to large capital and nperating expenses.  Additionally, the orone off-passes
wre drritalioe wod can be exic, 50 The ofl-pases must be collecled and the ozone removed
prior o atmospheric discharge, adding fo the operating expense. Dzone s a hazardous

material and as such exposure by operating pecsnane] must e Jioited.

Chlorine Dioxide

The use of chlonne dioxide a: a disinfeclen! hes Gopically not been a consideration in
waslewaler eatment because of its prohibitive clemical costs. However, ils use may be
cost effective in relation & other metheds and warrants review, Chlarine dioxide is an
cffective disinfectant and has the advantagze of no chlorine residual. 1 major disadvantape
1w hal clilorioe Jioxide s an onstable gas and thecelore must be peneraied on sile. The
chemicals required to generate if, chlarine and sodiom chilorive, are beth hazardous matecials

and the consistent weatlability und cost of sodivm chlorite 15 canse for conceen.

Chlorination

Chlorination 15 wn estublished and eflfeclive process.  In larser plants chlorinabion iz
rpically acecmplished By chloring gas or a Ivpochlocite componnd,  Advantapges of
chloring cvver other methods include it lowr cost, chemical and cquipment availahility, and
rehiability. Muny Gmes, an additional edvaniaese 5 xained doe o the low capitul cost (o
tsfall the equipment o an existiog plant singe the boilding and meactor are geoemally in
place. Howower, this is not the cass in Branford. The cxisting reactor is ton small and the
chlonne slorepe building 15 i #eed of extensive rehabilitaton. Disadvantagres of (his
process mclude thes lazard associated with handling and storge of the chiermicels and (he

insrrumentarion systems requived to conmrel the chemical feed.

b l8
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it 15 apparent from the sbove discussion that all of the disinfection processes exhibit

advantages and disadvantages, These will be evalusted [urther in Chopler VIL

ODOR CONTROL

Calor control will ba required at this faciliy due to s proximity (o residentiel and commercial
proportics, Positive odor contral methods will be incloded for such processing areas as e soresning
and prit colleotion area, the septage receiving ares, solids processing arcas, any acrated holding
lunks, and the gravily thickener., These areas. by virlue of their stes, will reguite an air change
requicsinent of approximately 1o,000 ctin. These unit proceszes that have the poteniial o pensmle
adara, such as the primary sctthing tanks or during maintenance of tanks or equipment, will he

controlled operationally and by pood heusekesping praclices.

The major odor control technigues are setivated carbon adsorplion, soil filters, chemical meidation
processes (serubbers) and divecl chemical cxidant use such as polassium permangenate, hydrogen

preroxide, ofher proprictany chemicals, o oronc which are injectod inte the waste stream.

Activated cerbon, while elfective, @5 best suited for use wilh muoch smollec sic volumes than thag
which will be pecessary in Braofond sinee the carbon iz a passive svelem requirine alleniion and
nccasinnal carbon regeneraton and replacement. The other exidants proposcd typically emplow
expensive oxidizing chemcals and in many cuses are used only 1F other mesns of control are not
avatleble or peactical. This is nof the case in Brantord, Less cxpensive chenical processes can be

incorporated during the design.

Another pelental technelogy i the soil [ler, a biolopical process, While pessibly ellective, 1he
process does have some drawbacks azsociated with it, most notahly in the case of the Brantord aite
i7 the large space requirements for the Glter. Al o small site such ws Dranfond, spece 15 ol a premium

and lechoology such os (his s gof practical for thiz lacation,

With the volumes of air necessury o be realed Tor proper odor contrel at Beanfond, the least costly
and effective meas of odor contrel af this site i3 a cemtralized ehemical oxidation facility (wot
serubber) wsing sodivim ypeehlarite and sndiom hydroxids ag the chemicals used. This svstem wses
sedium bypachlorite ag the means to oxidize ammonia and sulfur compounds while the sodium

bvdroxide 5 vsed to mainten pl control. These svatems are well proven and effective. By virloe

ARAIT



ol tee smad] pland sie, ducdwiork cost s munmeeed making this method of odor contreol the method

of choies,

ENLRGY RLCOVERY ALTERNATIVES TECIINOLOGY

Encrgy conserving methads and processes &re considered during the review of process allematives,
e sclected plan should he flexible so that appormnitics for energy savings can be easily
ncorporated al any stape of the process. Parteulur attention will be directed towered the inclusion
Of ensrey soving equipmenl sech as variable speed pump end blower molums. motor Gmees on
infermirtent processes, dissalved oxygen confral sysroms fo regnlare oxveen delivery, fine bubble
ditfused air for greater efficiency, and instrumentation svstems that provide data andfor contiol
provesses for e mesl oplmucn peclormanse of process operations,. Close cooperation with CLEP
will be maintzined during the design of the treanmant plant =0 a5 to pain fiom their experience in the
usc of cnergy saving cquipment and therefore bencfit as much as possible fiom their encrgy
conservation incenlive program. This propram as cureently confgured allvees Tor at least purtial
pastnent of the difference in capital cost betwreen efficient energy equipment and those that mav cost

leas initially but arc loas encrgy officicnt.
The abilicy of nzing waste heat recovery to pravide heat or electriciny will also be evaluared,
Additionally, the amenability of svslems o gooepl Tubure elecirical and instrumentetion controls that

will wlfow The equipment 10 operate more efficisndy and which take advatilags of (e power cosl

savings during off-peak hours or reduce demand charges will be investigared,

The fllowing specific ilems were considerad in plan selection:

& The ahility of the avatem to wse variable specd motors to minimize power n2e and to

decrease induction metor demond chanes.

L] Ability of the process o urilize timers on marors 1o decrease total power costs from that

cxpected for continual operution.

- The ahiliry of the process to utilize fine bubhle aeratien and high efficiency bloaers i liew

of other, fess efficlent means Le deliver caveen (o e secondary process.

=200
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o Lise af instrumentation and control systems to sclect etficient aperating points and to control

mator spocds o match process demand.

W Capability and flexihilicy of the proccss to operate etfectively during otf-peak hours therchy

reducing eloctrical power costs.

L The abilily of the process ta provide building heat theaugh heat exchangers.

- The capahility of the systemn e elliciently operals on slundby or primary diesel criven
renerulor svelems sooas W0 fake advaukage of alternative power souces during pepk

electrical demand and o loweer powwer factor cormection charges.

In addition o the new syslems under ceview, propasals 1o cocect existing opemtional problems are

ulso reviewed, lakine energy consenvation inta consideration,

6-21

AR R AL



¥IL PLAN SELECTION

ALTERNATIVES EYALUATION SUMMARY

The reguirement of the TFacilities Plan @5 o determine how best to meet the nutrient wastelnad to
Branford ITTarbor wnd Lo Tstond Sewond, Therelore, the Factlioes Plan must address the means by
which the cxisting treatment plant must be maoditied to accomplish the required BOD and suspendad
sofids removal, denitrification t two nutrient ksvels. high level nutrient discharge (HLNITD and low

level nutrient discharee (LLND], and disinfection of the effluent pricr ta discharge.

I'he nitrogen removal regoirement for Branford 15 the drving force behind all process
consideretions. Inthis Plan, il 1= regquined that v levels of nitropen removal be investioated. The
[irst is bupl level pulcient discharge {TILWNEN i which (e total aitcogen Imi allowsble 15 9 me/l
ait a wear rownd, mﬂjng average basis, The sccond iz low level nutrient dizcharge (LLMIY} with a
year round, rolling averaee efflueol nitrogen contenl of 4 mpel. The following dizscuszion in this
Chapter suimmacizes the various options available to accomplish these objectives and a detailed

cvaleation of the viable alternatives.

The means to digsinfiect the wastewatzr will alan be revicwed in this chapter, Mamy prixcesscs
wtiliming warious chemical and non-chemical meanz are available, and will be reviewed for

applicuhility, Those thal apply (o Dranford will be evaluated on 2 cost-slective basis.

SELECTIOIN PROCESS

The best altemative iz selected bused o e evaluation of cost gmong e viable aliernalives awl o
repard for non-mometary concerns that may infuence the deziston proccss. Cost ecomparisons arnc
made based on a present wiorth analysis aimilar to the model developed by TPA for the facilities
planning proccas. Uhe analvsiz is based wpon a 20 veur plonning period sod wo interest rule of 6%,
a rate in koeping with current Town bonding cosie. This ecotamic analyvsis includes projections for
firsl yeur operational costs (vear 2000} tor snch items as clectncal power, chemicals, and
maintenance as well as capital and mstallation costs of the eguipment and structures o the projected
hid year of 1998, Capital and installation costs were calenlzied by estahlishing the structural,
building und provess mequirements tor each altemative and providing this information o a

constrection estimaring firm. This firm’s detwilsd analysie of e alernatives are neloded

NeATRA s BT



Appendix G By taking into account the yearly opereting cost and initial capital cost, it is possible
Loy dhedermning the funds thut would be required in present day dollars 1o cover all capital and nperating
expenzes for the planaing perind at the intereat rate selected. This is called the present worth value
of the investment. The treatment process which has the loweat present worth i3 the least costly

altermative.

Mon-monctary concems which muy have o bearing on the process selection must thea be addressed.
These pon-mopetary concerns are didlerenl for each available process and inclode seeh items as
public safery, environmental impacts, (e possibilicy of odor generation, and Land vse requirements,
The pocess seheime that will be sclected will he the one thar is the least castly based ou a present

worth analvsis and which does not exhibil any overiding non-monelary concerns.

MOMN-AMONETARY COINCERNS

The trestment plant site 15 Jocuted oo a 3.3 wore poceel of lund. This 15 a relatively small site Tor
treatment plants of this ¢apacity, Consideration was given o relocating the treatmast plant 10
ancrher site, hoaver, any site Tor thiz option for this would require pumping from the existing plant
itz tr annther location, the construction of un entive rewtment, plunt witbwut the benefic of heing shle
Lor reeuse e existing struciures and buildiogs, aod the additional disedvantage of Tecating a discharee
paint that has adequare dilation factars for the discharge. The additinnal constmiction costs wonld
b gigniticant and the relocation of the treatment plant was deemed as not practical by the Town of

Erunford snd wes ool iovestigated Giliee.

T the cast of the sitc 15 senior housing, (o the south 1= the treatment plant access road (Block Island
Flovacdp wnd muew restdeniial hevsiog. sud o mrarius i3 Jocated o the wesl, Lood area i availuble Lo e
pacth, Boveever, i js all wetland arca and the =ailz arc of pear quality tor the porpases of
construetion. Limited use of this land i5 forescen since the cost to develop it wall be high and the
environmentul impact end pennitling process will be significanl.  Sile consteainte of (e
recommended process niust theratore take process fankage and ancillary cquipment spacce
requirements inte consideration.  Expansion beyond current =ite boundunies 15 limated and will have
a diatinet impact doring the construction phase ol Whis project whether it be Tor existng teealoent
process maintenance or for constretion mohilizatinn or storage space. [ois theretore preforshle that

ll new pland constcoction be complerad within the existing plant houndarics as much as possible.

e
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Future (reatment requirsments must also be when into consideration, Whils it is not possible to
determing what firnre treatment requirements may he, it conld include additional reatment
processes for wastewater freatmaent or addilional processes or land amea for slndges processing.
Consideration (o leave land aren availabie and rocm for piping, conduit, ductwork, cte. for
conneetion of fimure processes should be constdered for any vieble process oplions. Aoy additional

hydraulic requirements should also be reviewed,

The treatment plant site is located near residential arens. Consweration will therefors be piven (o
the odor zenerstion cepabililies of the processes evaluated, especially scptage receiving, preliminary
treatmenl processes, and any 2olids handling proccsses. Those that have the patential to gencrate
odors will need to be covered and processed throueh an odor contoel Tncalite, The same 15 looe for
noise pencration. Those processes hal penerale sisnificant aoise will need noise atenuation and

these cesls added fnlo the cost comparizon of the altormatives.

Safety to the public 15 wlse an important nen-monetary issne because the treatment plant is located
close to residential areas, I addition, the treatment plant access road s a Town road used by the
puiblic to access the marina, Current rosd safety problems with the seplage receiving seen will need
to he corrected and thase processes which huve the polential Tor creatiog a pulilic hazand will necd
to be curefully reviewed, Those that rely an repeated bulk delivery of chemicals for process

operation, control, or shudge removal will alse need to be corefully reviewed.
Finally, the process shovld minimize the impact on the arca during the construction phase.
Minimizing truck trattic, dust gencration, air quelity concerns, vegelulion tmd wildlids impact and

noriae will necd to be evalusted.

Nutrient remoeval processes and then disinfootion processes will be reviewed o this order,

Sl T PLAMI ST



I EVALUATION OF ALTERNATIVLES FOR NUTRIENT REMOVAL

1.

Sunimary of Alternatives

The oplions thet will be evaluated w accomplish demitnleation can be semmactzed Irom

Chapter ¥T as Follows:

PHYSICALACHEMICAL PROCESSES

Dreakpoinl Chlocination
Selective Ion Exchange

Ammaonia Stripping

BIOLOGICAL PROCESSES FOR HEMNI (9 mgd TH)

Hequencing Batch Beactor (SDR)

Suspended prowlh process using second anoxic zone and rsacration
Separate stage nitriticarion follnwed by attached growth denitrification
Huspended growth process (MLE) ulilieing oxyeen

Suspended prowth process (MLE) utilicisg air

BN CICAL PROCESSES FOR LLND (4 me’l TH)

L]

Sepurate slaee nitrification followed by amached growth denitrification
Suspended growth proccss ufilizing oxvgen follwaed by attsched  provwih
denitrification

Sequencing Datch Reactor (SBR)

Suspended growth process using second anoxic zone and reacration

Suspended prowth process (MLLE) ofilizing air

The three lailer processes for LLMIY may he followed hy an attached growth process using an

excternal carhnn aonres i warranted or a supplemental food sownce may be added to the reactor itself

Thess treatment options are reviewed in detail in the next section.
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E. EYALUATION O NITROGEN REMOVAL ALTERNATIVES

1.

G AR ACTLAH AT

Introduction

The denitrification procesacs to be evalated will he analyzed for site requircmaents, the
ahility tn consistently provide the level of treatment necessury for the projected flow and
load conditions ander e curcent climate, compatibility with additional treatinent processes,
intepration of the new aquipment while maintaining existing trearment aperations during,
constrection, hyvdraulic considerations, safety 1o the public, noise and odor considerations,
cosl, environmental impacts, aod the patential for reuse of the existing strucheces. These
and other pon=monetary considerationg |:|'|]'!1|!Fi:-'d: some of the mere impartant facegs of the

seloction procsss.

Plhixsieal Chemical Processes

The three physical/chemical processes discussed o he previous chapter all have sipnificaont
drawbacks associated with their operation, All exhilyit scrious operational, safery or enst

concems which preclude them from being further investiputed as realislic process opbions.

The process of breakpoint chlorination has its problems centered arcund the need for storage
of large amounts of chlorine on the plant site. The stomge wnd conlinuous use of larpge
yuanlities of chlonne i a residential aree coupled with the high opecaticnal cost of the
process precindes it fiom being considered further. The additional requirement of a highly

clarificd effluent th cnaure consistent resulls 15 also o semous deaedback,

Ion exclionge suffers from muoch of the same operational problems as hreakpoint
chlorination and has it mam environmental problems e well. This process reguires a hiphly
clarificd effluent, sdditional pumping, o means w0 eeat e ammonia laden regensrant, and
companent redundancy to ensure unintecnupted opeeation, The aperational ditficultics, the
small quantity af sysrems of this type in usc, and the high capital and cperating ousts

preclude this process from further considerstion.

Althouph ammonia steipping has the advantage of simplicity over other aperations, the

chomical costa for pH conirol, the control requirements wself, its propensity for scale



Rk e

lommuetion and subsequent maintenance, and it wnaoitabilicy for cold weather operation

climinates this proeess from Iurber considereiion in Braonford.

Al phyvsicalchemical processes are not suttable for operation in Branford and were not

cansidercd fucther. Biological processss o achieve denitriflication are reviewed nexl

Biological I'rocesses

The remaining aptions for numient removal arc all binlogical processes, These processes
huve the adventage of familiarity with the plant perseancl, are ahle to he integrated into the
exisling process or otber biclogicel prosesses w the Tuture, are proven technology in the
prevailing elimate jin Brantord, and the processes are able 1o rense, if needsd, some of the

availahle tankage therchy reducing construction costs.

RIOLOGICAL NUTRIENT REMOV AL FOI HLND
Since ull of the physical chemical processes have been eliminated from consideration as has land
trearment and a high biomass process, the fallowine remaining optioons for ITTLWD will be evalualed

an a cost cifcetive hasia:

Oplien 1I: Sinele-sludge, mulli-phase SBIL process;

Option 2: Hingle shedge, mult-staged nitrificadon/denitnification process using air, a

second wnoxic wone and o re-gecalion zone;

Option 3: Heparate stape nitrification followed by attached prowath denttrification;

Oplion 4: Swogle sludge, multisstaged nifrification/denitrification process (MLE} using air;

Option 5: Single sludge, mulb-steged nitnheeienddentirificalion prucess using oxypen.

These of the above that are viable alternatives based an this anzlvsis will then be revicwed for non-
monctary conzerna. A discussion of sach process and s required ancillary equipment wall be

discussed separulely.
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does nit interfers with current operations. The area is located toward the west end of the existing
secondary claritiers. This will require that waste sludge be removed from the SBR tanks with

submersible pumps since the suction lines veould otherwise be too long to be of practical use.

Pretreatment consisting of scresning and grit removal, primary sattling, and in-plaot pumping, as

with all proposed biclegical processes, will be reguined.

Optinn 2: Single Sludgs, Muld-staged Nitrification/Tenitrification Process Using Air, a

Second Anoxic Zone end o Re-aerution Zone;

['his biological process with air iz a process that will accomplish nitrificarion/denitrification of the
influent in one process step. This 5 accomplished by directing the primary efffuent theough an
anowic rone for denirrification of the nitritied waste formed n another step of the process, an

acratinn zone for nitification and a second anoxic and final acration zone for polishing the effuent.

Mixers for the anoxic zemes and an aeration systen consising of ar supply blowers and a fine
buhble diffuser grid tor the acrobic mone are requirements of this process as is a means to conteol
Ereir operabiion. The mixers and [ine bubble dilTusers ere lovaled in the reactor tank which will he

sitpated in fhe area ot the existing shilge lagoons,

Lucating the provess in the ares of the existing settling lanks was not considered a viable aption
since this waould reguire that the existing aecaticn process discharize 10 new clanfers that would be
Inzated in the lageon arca. Hydraulically, this will nor work since the new elarifiers will Lave a

higtier water elevation dus to the disinfection channe! reguirements.

The denitrificd efffuent will then be discharged to chree new secondary claritiors to settle mr the
biomazs. Fetum and waste sludpe will be coplrolled (o pumps located in o building situated
between e clarifers, All nitrification™denitcification process conteals, Blowers and other equipmsat
will alae be lacated inside this Imilding. From the clariticrs, the flow iz disintocred hefore final

dizcharge,

The reactor Gunkaee ceywicements for this process will reqnire a large amonnt of laod area, The

Fundarics of fhe lagaon arca will be fully utilized and the construction of the tanks will extend

CANTREF L T



bewiand the boundaries of the lupoons thereby impocting wetlund sreas. However, this impact is
temparary and the final tank area requirements will be withio the present lupoen boundaries. All
prefreatment. pumping ond primary clarificution processes will be the same as for all other

procegses, See Figure 72 fara plan ol equipment and building locations of this option.

Uption 3: Scparate Stage Mitrification tollowed by Arached Groweh Drenitrilication

The separate stags nitritication process will aiteify the priunary elfluent. Denstrification will take
pluce in a separate process with o decp bed fixed film svstom toowhich @ foed source such as

et lianal wiall be added.

‘The separate stage nitrification process in Branford will consist of theee, three pass veralion lunks
operited 1 paralle] ina plug Muw mode. The aeration tanks fit within the arca of the old sldge
lagocns but will still have an impact w areas outside of (e lagoon area dee to the depth of the

structures. Adr supply will be by lome preasure blosaees throngh a geid of Goe Dubble dillusers.

At the end of the proeess, nitrification is complete and ow will overllow weirs 1o the sceondary

clarifiers.

Cines the hiomaszs s settled in the secondiary clacthers, the Tow will be pumped to a decp bed
denitrification filter to which methanol will be added as a carbon souree 10 reduce the oilcales o
nitregen s, This method of denitrification requires that an additdonzl pumping sration be installed
atter e clacifiers 1 peovide e Lhead vecessary foc gravily (ow throuph the filters. In additinn to
the filter heds, which conzist af support aravel and media, o building 10 house the methaneol storape,
[eed and control system, backwash pumps and blowers, air compressars, and ather control and
Wstmenialion syslems is aecessary,  This buildios will be located separutely from zll other
structures duc to the flammability of methanol. Beeawse of this requirement, additional wetland area

15 Tequired to be utilized due to lack of land availahility nn the sic.

10
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Cinaa flowr iz passed through the filrers and is denttrificd, flow will proceed to the disinfootion
system, and final discharge. A schematic of the process and proposed locationz of cquipment and

buildings 15 showe in Figure 7-3.

Option 4: Sinele Sludge, Mult-sluged Nitnfication/denitnficotion Process (MLE) Using

AE;

‘Thiz process is similar in all respects to Option 2 except that thiz option does not include a zccond
anmoxic one or reseralion cone for the removil of nitropen. Deniteification oo TH of 9 me is
accomplished by directing the wastewater overflow oo the primary tanks thiouah an anoxic cone
tollrwed by rreatment inan acrated zone. Anintornal reeyels svstem eongisting ot wall mounted
axial mixers will sorve to reeyvele wastewater noteiflied o che acrabed sone back W the anoxic zone
Tur deminbeation. Mixers will be provided in the anoxic zoas ta achieve the pecessacy complste
mix epviccnment, Aeration of the wastewater in the aeration Fone will be accomplizhed e fine

bubhle acretion,

Ta achiove a roral nitragen level of 4 mgdl will not e ablz to be accomplished with the sceondary
process reactor alone. Denitrification to thas bevel will reguire thel an addiliona] process consising
ol a high-rote, Muidized bed deniteilication fller svatem be ncloded, This filter svstem will consist
ot teea, equally sized, at-arade concrete tanka in which a sand or granular activated carhon ((7AC)

media 15 fluidized by pumping the effluent from the secondary clanfees nlo the botlom of the flier,

hlathanal is ba addad to the tilker inlet praviding the carbon source for the denitrification growth
modia which aperates in a suspended environment Additional sguipment reguired [or this process
neludes v methanel storage tank and feed systemn, contiels, a growth contmel mechansm, mecyvels
piping, und a westing svelent. The advantage of this svstem aver A fixed, docp hed tilter is that the
surlace area available tor the biclogical process 12 much greater allowang for a greater loading rats,
This raduces the size of the taral tankage and media (bereby reduciog the cost andd Tootprog of the
reactor, 13y the nuture of the fuidizing process, additional equipment to control growth, reeyoele

requireanents, aond wasting reguirements increascs the complexity and cost.

A schematio of the process ond propesed locations of boildings and cquipment is shown in Figore

7.4
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Onptiom 5: Single Sholge, Multi-stage NitriGoation/Denitrifization Progess Using Oneygen:

This process is similar o Cption 2 above except that pure nxvgen is used to supply oxveen o the
biomass instead of alr, The advaniape ol ikis system s l the process consumes [ess land arca than
ather processes. The nitrification/denitrification reactor tanks wonld be located in the erea of the
excisting lngnons allowdng their constrection while the existing trearment plant remaing cperatioml.
The space requirements ars approximalesly 130 feed by 150 feet and the depth of the tanks are 16 foeet
¥A, 1§ fect for tha other processes. This smaller foatprint and depth will mintmize the impact on the
wetland arcas.  Clarification of the denitriticd effluent wonld be accomplished i the sume manner

ay Oplion 2 abowve,

Inherent in an moygen activared avatem ane a numhber ot specific requirements of 1he proces:s that
need (o be pddressed. Tinst 14 that the oxpgenation tenks are coversd - an additional cxponse, The
secand is that additienal alkalinity is required o be addsd smoce e carbon dioxide will acowmnulate
in 4 closed tank reducing the pH of the wastewater. Thirdly, the denitrification recyvele putnps ore
lozuled ina separute slructure - o slep that other provesses do not requime. And fourthly, the process
TEOUNGE A0 OXYEEN gEncraling svstem ou-site along with its operaling cost and nuise, a buckop lguid
ayEen system, and & mors sophisticated conrol system than acher progeases. Alao, (ke stomge of
liguid oxveen op-sile presenls a polential e haeard wnd the process will need noise contral tn

reduce poise leveals i e sile,

An important concern also is the experienee level of the oxvgen system supplions with opeating a
pode oxvaen syvsem v g desiccilication wode, Cucendly, they bave no operating plantz with this
process although twa plants arc now under constrction. This lack of operating experience s o
siemificant drawbeck W oa process that depends kewvily on aotometic contral of oeovren delirery o
the waslewnler - g coiiled] svelem thatl is fnopecable a1 e exdsting plasl and ooe el must work well
it an anowic environment is 1o be maintained. The apace saving virtue of the process is not deemed
a5 sigmificant enough to warrant instellution of this process n Branford. Thiz process was therefore

ool invesligated further,
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Cust-Effective Anulysis

A cost-eifective unolysis of the four viahle options for LLND is presented in Table 7-1. Mote that
in this eost-offective analysiz, onky those costs that ean be divectly sssocisted with the ascnndary
Lrealenent process are included. Capital and operating costs common te all processes such as the pre-
wedlinent processcs, primary reatment and selids provessing, among athers, are not incleded i this
specific analvais. Also, the costs associuted with site develapsien! were assymed 1o be easentially
the same far all options, Dased on this analysis. the SER process, Option 1, is flie Lewsl costly

alternative.

BIOGLOGICATL NUTRIENT REMOVAL FOR LLND

Allof the options reviewed alove an applicahls, with modiGeation, to an additional level of nutrient
removal, In the cuse of the SBR process. Option 1, the tank sizes would inercase sliphily and the
addition nf'a supplemental food anuree would be reguired. While suppliers of the SER process do
0l believe there iz & need for a supplemental food zouece, o iy prucient at this Ume to consider that
previsions be made to add methanc] (o the procesz. This conliguration iz shown i Firure 7-1 253

shaded arca.

For the nitrification/denitrification process using air, Option 2, the impuct would be o provide a

meuns 10 fod methanol inte the seeond anexic zune. This configuration is shown in Fiauge 7-2.

Har the sepurate stage nirification process fallewed by denitrilication filters, Opticn 3, this level of
remaval will require additionzl denirrification Gller area above flat necesssry for the [TILND

eequirements. This configuralion is shown in Figuee 7-1.

Process Cprions 3 amd 4, which reguire a tixed flm denitrificasion tilter, will sequire that a puLping
station be installed to provide the head and flow contrel necessury for the eperalicn of the filters.
I addition tn the filter beds, o building to honse the methanol stocage, feed and control sy sLEm,
hackowash pumps and blowers, air compressors, and other conmrol and instreomentation avatema is
necessary, This buildmg will be lneared separately from wll cther smeehires due Lo the Dammahility
vl methancl. All processes fhial will require a denitrification filter will also require wetland arsa be

ngilized due to lack of suitable land aren on the site.

7-16



TAGLE 7 -1
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COST-EFFECTTYE ANALYEIS POR DIOLOCICAL NTROGEN REMOVAL
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Uhe toral capita] cost implication of LLND tor each of the proposed optionz is prosented in ‘Tahle
7-1. Mote that in this cost-etfective analysis, only those costs thal can be direcily sssociated with
the secondary reatment process ane included. Capital and operating costs comemon (o all processes
such as the pre-reatment processes, primary treafment and solids processing, among others, are nol
included in thiz specific analysis. Also, the costs associated wilh sile development were assumed

to be eszentially the same for all options.

An important consideration evident in this cost analysis s the el tut o meet the L1 lovelz, the
SHE option would require a three foot increase in tank size tor cach tank as well g the addition of
e methunol feed system. The Single Sludge, Multi-staged Wiritication/Denitritication Process Using
Adr, Chptiody Z, would only cequice the additica of metlisnol o the second anoxic zone and tha notal
tank gize wonld not inercase.  In consideration of futue teatinent requirements, il would be prodent
al this ume to recommend that for the additional SBE tank dimenzion of thres feer epch Gank over
the HLND tank size, that the SBR be constrected o the LLND criterie. This forward planning
would allow for fufure increased levels of treatment thar conld be inexpensively installed at this

fime.

Hocanss ot tha additional tank requirements of the SBR process, the cost dillerential belyeesn Option
| wned Option 2 for the HLND option is much lesg than shown in Table 7-1, The additional capiral
eost would make the capital cost of Chtion | in Toble 7-1 equal to 57405204 and the prezent worth
of Option 1at $11,111,779. Based on this anabvsis, the least altermative 1o avlisve LD 15 still
Crpliva L. the 8B provess, althonzh within the accuracy of the estimate, Option 2 {5 now esseatially

Az gost-offcetive as Chdion 1,

Sinee both Option 1 and 2 have essenvally cquivalent life-cvele costs, the Town of Brantord was
advized (hal they should selecl the process they fell was more sccepiable to their staff and corent
aperations, Town  personne]l  Jdecided  fo select the  Siogle  Sludpe, Mulb-staged
Mitrification/Denitrification Process Using Air, Option 2, over the SBR process as the process of
chwoice. [ providsd them with a Gamiliar, Oow through selivated siodpee process, was less dependent
wped electrenic conteols and moterized valves, was more coatmon i eealment planis of this siee,
= r:-pn:r.'-l'rinnall':.r flexible, and has a prosen track tecnrd of suceccsstil apreration in denitilving

wastewater.
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H. EVALUATION OF ALTERNATIVES FOR DISINFECTION
IMamfection by chlorination and ulteaviolet radiation will be reviewed inodetai] i this section.
Diisinfection by ozone will not be reviewed because s Ligh capital and eperating eosts and the nesd

to generate ozone on-site meke it 3 poor choice for a treatment plant of this size and location,

1. Chlurinaiion

Diisintecrion requirements for ireatment plants with discharges located in Long Island Sound 15 10
have tank volume that will provide a 30 minute chlonns contact lime Tor the maximinm expactod
treatecsnd plant flow of 133 med. Disinfection with ¢hlosine also requires that twn contact tunks
b installed, each with hall the capacity to allow a 30 minute contact Gme at 155 mad. This will
require Iwo regctors of 140,000 galion capacity esch ul this location, The existing chiorine contact
turks are 37400 galions in total capucily ad will therelore not be ahle to bo used for the propossd

treatment plant.

The chlorine delivery equipmaent nust have the copacily lo provide 4 25 medl dosage ar rhe averare
desion flow of 4.9 med.  Chlorination feed equipment muost be able to deliver the maxamum dose
rate described above with adeguate praovisions for system redondancy.  Dechlonnation iz oot
necessary since the etfluent limits for chlorine will be 1.5 mp] which is readily and consistently

achievahls with current chlennoliod insteamentation,

Chlorine can be delivered to the treatment plant clerilied efflnent by the use of chloring gas as is
presently aceamplizhed, by wsing sodium or calelum hypechlorite or by chlonine dioxide. The use
af chlarine mas, while possibly the mast eost-ctfeetive meuns of chlomnation, s ool recommendad
fior (his lacation due to the treatment plant proximity o residential arcas and the safety concerns
inliesent in the use and delivery of chlorine gas near populated arcas. Many localions i o near
regidential areas have discontioned chlorine gas use for this sulely reason. In addition, there s
coneamm among plant personnc] ahout its safety. Tor (hese reasons, chlorine gas as a mewns of
chlorinaticn will pot be investiguted uber, Caleinm hypochiorite will also not be considercd
Tusther since it is extremely carrosive and genzraces sludge depesits in piping and storage tanks.
¢hinring dioxide, o luxic gas formed by the combinulion of godivm chlerite and chlorine, exhibils

the same sufely concerns as chlonine gas. There is also o concern about the ready availabilily dud
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cost of sodinn chlorie, Therefore, chlorine dioxide ws g disinfectanl was olea nat investiganed

farther.

Sodivm hyposhioeite, a liquid that &5 delivered in vavious chlorins sirengtis, does not have the same
safiry conezms as the gascona forms of chlorine and is the chlorination systemn of choice for many
facilities wsing chlorine ws a disinfectant. Ils wdvantopes are that 3t 15 easily stored, controlled and
delivered but it is a caustic selution and does requice precautions in ifs vse, Also, it does have the
disadvanrage of deterinrating in potency over time but this is ahle to b conrrolled by designing
chemicul storape capacity wnd delivery with thes o mind. Thes epe of chlornotion system will
require o buildiog aod stomge tiok(s) B the sodivm bypochlorite, tank containmeat, o chemical
feed system, residual anafyzers and recorders, an insoomentation system for control of the
hypochiorite foed in relation to fiow, and containment piping, flash mixing and pumping assemblise

in addition W dee chlunne conlact tank reguirements.

. L' Mraviolet Hadiation Dizinfceton

The design requirements for ultravielct radiation (LW} diginfection are that there be system
redundancy so that disinfeetion will fake place af pesk Mow with o of the T wnils oul of service,
Mo wdditiopal cheosel i= required if the U lamps are easily accessible tor veplacement from the
Noor sueface, Redundant elestrical sarvics tranaformers arg alao requircd oo insare an uninterropted

power supply to the lamps i the event of a trunsformer farlure.

It was firs reviewed to determing it the existing chloring contact chambers could be used for the
nitraviclat disinfoction system. In some applications, this 3 a sipnificent cost-saving measure. Aller
reviey, it was determined that the channels were not long encugh to provide an etfective flow
pattern for the UV madules and therctore the possihility of utilizing the existing contact tanks az a

LY reacror was alandaneod.

The TV squipment esguires a series of LY medoles, a medule romeval mochanism, & level control
menns sod electrical sarvise and control cquipment for the operation of the lamps. In addition, a
channel of specific dimensions to allow proper contact of e wastewsarer with the UV radiation 15

required. Tt is prefecable 1o install L syaroma in an enclosed arca although it 15 not ubsolutely
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necessaly fo the pracess, For the purpases of this analysis, thaugh, it is planned that the 1% syslem

will be installed within a butlding that will house other process functinns.

The cost-effective analysis of both aptions is shown in labls 7-3. This analysis shows that the

alternative with the lowest overal] cost s the wltraviolel rediation desinfection system.

L THE SELECTED T'LAN
Based on the cost-eftective analysis of process and disinfection options in Branford and coopled
with nther requirements of the ireatment process, e lollowing is a desceiplion of the recommended

plan:

[. Liquid Processing: @ my/] todal niteogen (TILNI}

* Mreliminary moatment consisting of mechantcal coarse bar sereening followed by

acraled ol remeval.

* [n-piant pumping of the sereenced and deeritted vastewater te promary clanlGers.

Frimary sludge e zravity thickener,
[ ] Mutrieat and BOIY remaoval in 2 suspended growth hiological nutrient remaoval
proceas which inelodes an aneaic sone, seration wone, second wnoxic zone, iod 3

re-geralion somne,

* Reirle waste activabed sludme 1o secondury clacilers, Underfow relurm W secondaiy

process. Waste 1o starage Tor further processing,

* Mircee clarifier overflow throweh an wlicaviels] rodiatien disiofection systam.

» Dhischarge o Brantord Harhor via the cxistng outfall pipe by gravity,  Tilize

efflnent pumpes 1€ water surface in the harbor 1s hipl
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TN OF BRAMPORD FACILITIES PLAN

TABLE 7-3

COST-EFFECTIVE AMALYSIS FOR DISINFECTION

TTLTRAVIOLET CHLORIMNATION WITH
RADIATION HYPOCHLORITE
CAPITAL COSTS
SITEWORE 350,000 Fl44.355
REACTOR (CONTACT) TANEK Fab A0 FA135,17:
Lo b T A5, 700 b L
i i i A L I s S LA flas1d
COMTATMMEDR | PN 11 F27 0
ELECTRICAL SERVICI 520,000 31
BUILDING 110,250 BERE 0D
EHMERGENCY POWER (ADDITIOMNALL 530,000 B
CAPITAL SUBTOTAL REYY S50 3710544
OPFERATING CO5TS
ELECTRICAL PR B3, 700 S5.27)
CHEMICALS 11 R LY
IATNTEMA™MCL B4.320 ST, 5000
MISCELLANEDQLIS £, 000 SL,000
DPERATIMG SUBTOTAL REDO20 824,400
PRESENT WORTH
OFERATIMG PRESENT WORTH anThI2Y SE24. 454
CAPITAL SUNTINCAL SaRhSEN S7EE.50
TOTAL PERESIENT Wik I'H EL 173270 1,341,194
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Liguid processing: 4 mg'l total aitragen {LLMIN

* Provess sieeam some as for 9 omgdl folal aicogen except for the addition of a
methanol storage and foed system, s accompanying butlding and chomical

PUMPINE SvELErm.

Solids Processing:

L Uhicken waste sctivated sludee (WAS) [rom Qe secondary clariliers oo a pravity
bell thickensr, Store thickened WAS in acrated holding ranks,  Filtraro to

preliminary treatment.

. Thicken primary sludge in a pravite thickener. Store thickener undorflow in acrated

holding tanks. ‘Thickener overflow fo preliminecy trealment.

L] Femove thickenad primary and wasre activared 2hidge oo tank trocks for disposul

ntt-zire in thickened form.

] Slndee processing alrernative is to dewater acrated sludpe for disposal in cake form.

Do controd will he provided for this option.

Miscellaneons:

» Frowide un seruled seplope receiviog slalion nexe the preliminary teeatment
building.

o Provide a centralized odor conteol svslen.

" Rengvate the existing Cnatrol Building winclude all adinisistative foretions and
laknratory.

. Fiowide secdinm hydramide fooa syatem for alkalinily vontrel.
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L Cogywert the existing anacrobic digesters tn acrarcd holding tanks,

L Conselidabe solids processing and odor conteold system inie a sepacate building,

A dereiled description of the selected plun and its implementation is provided in Chapler

WALEL
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VII. DETAILED PLAN DESCRIPTION AND IMPLEMENTATION

INTRODUCTION

The design and inplementation of the treatment options provided in Chapoer Vi1 need o take inoo
acconnt ather itema related to waste treatment before a finul plan can be implemented. [toms that
impact the selected plan include cormestion el existng Tcdity opetational problems, nesd [or olher
unil eperations, plant kydraolics, the rense of existing facilitics, the means of sludge processing and
dizpasal, ndor and noize conrol. and the means to implement the plan while maintzining the

nceessary level of wastevater treulment ol the present Geility.

Adl of these items are taken into consideration during the development of the conplete wastewatsr
rreatmant plen thet will achieve the desired efllvent resulls Gor both LEND and ITLWD. This plan
will be discussed 1 delail i this Chapter,

In addition to the plan at the weaimenl plant, 8 plan of impleémentation for corrective wolion for the
colleclion syslem pumping stations peeds to ba addressed, This will ha discoased in detail in this

Chapter alza.

WASTEWATER I'UMDPING STATHONS AND COLLECTION SYSTEM

l: Pumping Stationa

A diseussed in Chapter [V, one of the wastewater pumping stations reviewed under this Plan iz in
nced of additional pumping cupacily o meel Uie cument and fulure pompiog needs, This is the
Central pumping station.  The Cenrral pump station requires additional flow capacity from the
cucrent 2800 gpm to approximately 4,600 ppm. A review of the exisling Central pump staticn
drawings and the requirements of U additional pump station fow requirenients has determined that
the exisling pumping sielion size and inlet kydranlics arc not able to be cost-effectively cormected.
To Lil the pumps of the sire required in thiz pump station would requite that these new larger pumps
Tt einac T cach other for proper maintenance. Do addition, e pump station woold requice & now

vt wiell to cormecl Lhe inlel conditiong and alleviate e sewer hvdranlica prablems near the pump

L8
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stativss I is recomnended sl a new purnp stetion fo replace the existing Central prmp stalion be

tnstaiied,

In addition, and Svbil Creek pumping stalivn oeeds oo adduivnel pump o provide standby
capability, and a complete mechanical and elecirical rehakilitation of the Roote 139 prmp station

is peeded sipce this pumping statian iz at the end of its mechanical life.

v 2 Collection System

Revicw of the collection systern wus limited in Gus Tocilities plac o Sat ralated 1o the pump station
forcemainz, however, in reviewing the need o Inerease the capacity of the Central pump station, it
was prudent (o review the downstream impacts of this increased capacity prior to a flow inereese
recamitiendation, #was determined dunng this review thol ougmentaGosn of approsimate]ly 800 f2el
of 3 inch sewer on Block Islund Foad [rom e reatient plaot sive 10 the manhole whees the Svibil
Creek pump station fow meets the Central pramp station flow will need to ke augmented to be able
to accept the current and future flows to the trewtment plant withoot surcharge. A 56 inch sewer in
addition to the exisimg 30 ineh sewer 1s reconunended fo b ghle to transpoet the peak flows of 15.3

med to the treatment pland without sewer surcharge.

5 Infiltration Inflow {1/T)

The sewer system evalmation study (S5ES) previcusly reflerenced wnd compleded in Moy, 1993
determined that all 147 in town wos nol cost-allective o remove, This determination was based on
the ssumpiion tat the existing trearment and transport facilitics {pump stations, piping, and
freptment plant] were to remain withoul upgrads or modificatien. Adso, FY 199495 operalion and
maintenance costs were wsed o this report. Since the propesed treasment plant will have an
increased capital and operational cost associated with it and there will be an increazed cost to
tramsport the Oows, the assertion that all iz not eose-effective: w be removed nesds o be re-

evaluated using up-to-date costs,

The re-svalvation of the fnitisl data provided @ the 55BS report is shown in Table 8-1. In Table

-1, operational ensts have been upduled and projected o the year 2000 - the Tirst vear of apsiation,

fi-2
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TO¥WNOF BRANFORD FACILITIES FLAM

PERCENT OF TOWN-WIDE L1

2 il = TREH e THIES &
MR RTATION OFERATING CleslX
LAZIOH, = FIT R Fo0ios AL i gl
ELECTRICAL FO'WLE, 18008 Fan e AT RN ]
FIIELS * L1 AzEy FLIER 1,510
PR STATEN MADITEH AR ® E0 A5 FI5T%0 i 10 St HH
A, MESCELLANEOUSOTLLES ® 51478 TG EA LR 21,90

TREATHMENT FLAN] BPEHATIML CO5T

ELELTHENGAL L5514 10080 14,501 ok e
CHEMICALE 54 20 LT EAE R EA LR
MATITERAMNCE L kL 4073 s TS
THPEALATING TOTAL 350317 L0715 LAET I bl Dt
1T HPMINPVAT. COSTS = Fazie RI3E AER 202,050 HEIALL

i FIUORS S5FS REPDRT, BUAY LW¥5 AN ITTT TERRTATHG, THC. TARTES 12 AHD L3 WITH ERFLATR AR FARCTOE L 15 P AR

w1 CF B TS ARE, D00 GFD, 50%  TIC00 LD, 750 = | AR NS GTT, TG = 1,544, 000 GEL.



AN T EEAIVLL R

These operational cnsts anc then compared to the cost to remove 17 at the 23%, 30% 75%, and
100%: removal level. The costs (o remove these Tows, lioe 10 in Table 8- 1, are taken from the
previonsly mentionsd S5ES report adjnsted for an inflation rate of 330 per vear. The costs to
rransport and weaf the flows, line 4 in Tabls 8-1, are based in part wpon the data coolained in the
S5ES report ond in perl by new operational cost data contained ia this fazilices plan, LT flows are

taken from Table 4-3 of this facilitics plan.

In Table B-1, no smortized costs of (e pew treatment plant capital costs attributable to 171 are
included in (he evaluation, This is hecanse the majority of the treamment plant processes are sined
baged on nutricat loadings ot which Il contribites little or none. Those processes that are impacted
hydravlically wall not be redoced w size unless signilicant 11 rewovals are sclieved, which is
unlikely, Therelore, any I7T costs assnciated with the capital cost of the now rrcatment plant arc

ingremental and are not guantified m this analvsis,

Based on this anaizsis, Tahle §-1 contirma that it is still less expensive to transport and treat the I/
thauw it is o remove it However, it 1s s6ll within the best inferests of the Town (o proceed with their
previmeshy deseribed program to eliminate nflow w Tow ae i 18 alwoes advanla@eous 1 iemaove
and will reduce the Town's operational costs dnd minimize, or correet, hydraulic probklems in the

gallection aystam thar weore noted previously.

TREATMENT PLANT
DESHGN OF THE SELECTED PLAN (TTLNI¥)

1. Indrodoetion

I'ahlz ¥-2 contains pertinent desipn dala such as tank sizes, overflow mates, loading rates,
storwgre Lirnes and otfer design eriteria that are noecasary to achicve the high level nutrienl
discharpe (HLMIDY) requirements of 9 mgl wlal mitrogen [or e selected plan, The
additional requirements [or a welal niteogen discharge of 4 mg/l (LLND) includes the
pddilion of n methano] feed, storage and control svatem to the requirements for the TILNE
teegtiment svatem. Tha design information data for this methanol system i alse provided

in Table 8-2 and iz highlighted by the vse of bold, talic type. The treatment plane [avout
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far bath HLND and LEMD, and bydimulic peotile is shown o Figure 8-1 and 8-2
respectively. The plant kayout represents the locations and stre of individual structeres and
processes on the plant site. The hydraslic profile provides details of the means that 1Tow

will proceed through each provess. The details of the soleeted plan are disenssed balow,

Plind Iy draolics

The hydraulic profile ic shown in Figure 8-2 for plant fiows of 153 mgd.  This flow
repregsents (he maximum peak hourly flow o the treatmenl plant. This valus was

gatahlished provinusly in Chapler V.

The Mow cepacily of the sewer on Black Island Road from a point whene the Svbil Cresk
pump station discharge tics in to the treatment plant will be sugmented by the addition of
a 36 inch pipe. This is a diswnce of approximately 600 feer. The sewer slope for this
secton uf seweer 35 0.1% aod has a eapaciy of 8.4 mgd. Thiz angmentation will sliminale
the seveer Dackups in this arca and provide free flow to the treafment plant for the ]l 15,3

mypd.

All Hows wansported to the treatment plunt will be directed by gravity theough a new 56
inch pipe to the sereening and aerated grit cewoval processes, From these preliminary
treatment processes, Tow will ba pumped by varfahle speed pumps o g distribotion bos
ahiead of the two primary clarifiors. This distribution box will provide for equal livdeanlic
disrrilattion of the Mow W each primacy ok, This will alleviare the hydranlic disoribition
problem preseolly encountersd at the existing primary sctfling tanks and provide {er
efffcient BOD and snspended solids removals, Vanable speed pumping iz provided fo

redee the effccts of influent flow vanuions oo dowaslesam processes and equipment.

From the two prinary claciflers, flow will proceed by provity o a (ow distribution baox
chead of the secondary treatment process. Flow will be equally split ivdeanlically af this

distribmtinn hox allowing Gor eqoal ew disribocicn te this process.

Alter nitritication/denirification has oceurred o the suspended growth secondary process,

tiowr will proceed by pravity 1o a secondary ¢laritior distribution box which will equally =plit
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the flow to the three new circolar clarifiers. The overflow from the clariliers will then
proceed Lo n common wet well for flow distribulion to the uloravinles (LW disinfection
avstem. Proper water level will be muintuined in the UV disinfection chunnel by means of

a full channel fixed wair,

Flowr froim the UV disinfection process will be discharsed by aravity to Brantord Harbor
through the existing 32 nch diameter cutlull pips during periods when water levels in the
harhor allow this. This is the majority of U e since mean high water is al elevation 3.6,
1929 NGWVD, or 1026 iF using the datun commonty wsed ot the treatment plam, During
those perivds when (ke waler level in the harbor is high due w ide or Qood and gravity
dischurie of the efflucnt is not possible, the reated efflusnt will be diverted to a wet well
il pumped by low head, high valome pumps 10 an elevation above flond arage so that

gravity discharge will cecur,

Flomd elesation in Branford Harbor is cstablished at elevation 12.0 by the Flood Inangance
Administration section of lhe Federal Emergency Managamein Agency (FEMAY. Al
structures in the upgraded treatment plant will be set ebove this clevation so fhat eeatment
and equipment will remain nperatienal during this frequency Nood. Hydraulically, the plant
will be able fo provess e full peak flow of 153 mgd withaut detrimental effeets to

squipment or hypassing any teeatment process. Mo plant bypass piping will be provided.

Freliminary Trestment

Flow entering the treatment plant from the sanilacy sewer in Block Island Road will be
redirected (0 [ow by pravity to & now preliminary tredtiment building that will be
consrrnered o the sonti of the existing eravity thickencrs, A& new 36 inch pipe will connscl
the new proceases within this huildisg to the existing influenl pipe at a lncation near the
existinte barminulor chamber. By providing new unit progesses to replace the barminoior
and grit chamber, fhe existing barwinutar channel und gril removal facilities Tydranliz,

salery and operating problems are eliminated

Within this pretrentinent building, Mow will pass trough tao now mechanically vperaled

cogrss barscreens cach designed for approximately 8.0 mad. A manvally serecncd bar rack

B 11}
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will be provided in 2 sereen hypass channel which will be set at an elevation higher than the
machanical sereen channels to allow for mromatic bypassing dhrongh the manual bar rack
i1 the evenl of a mechanical screen failure. Trom the bar screens, Tow will procoed o an
acrated prit removal process. Air will ke provided 1o cach grit ehamber for enhanced
settling of the grit and for removal of organics from the grit by two blowers locared within

the building. Serecnmgs and grit will be moved by conveyors fo containers for dizpasal,

Flow will procesd Irom the acrated grit chamber tohe influsnt pumping station alsa located
within this huilding. Pomping is required to obtain the necessary hydranlic head for gravity

Mo Lo the downstream reatiment processes,

As noted in Chapter IV, the existing raw sewage pumps are nearing the end of their
mechunical life. In addition, the cicrenl pump capacity and wer well sice is (oo small for
everenl ws well oy fulere flows, Mo spare pumping capacity is available, the use of
horizontal pumps in a sub-busement area subject to fleading is not poad practice, and (e
muintenance an the pumps aud piping due o ther eanfigeeation is dillicult. For all of these
PEASONLE, & few pump slation is provided in the new Lresatment process, The existing pump

wet well will be utilized for a plant sewer wet wall as described luler in this Chapter,

Thige pusps will be provided for this pump station, with two capable of pumnping the ull
13.3 med leaving five hied pusp as a spare. Variable speed coatrol lor eech pump will be

provided so that all plant flow somdilions are akle to be pumped.

Primary Treatment

Pumped wustewater from the new paimg station will Dow to a new distribution bux localed
ahead of fhe twue new mechanically eleaned primary clariliees. This disoribution o will
aonzist of a conerete structure with adjustable overflow weirs fo distribute the flow cqually
to cach of the primary clarifisrs. Fluw Lo either tank wifl be able fo be shut off by this
means. An additional means will ke provided 1o divert a portion of the primary influent

tlow, it desired as a supplementul carbon sourec, to the secondary process.
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Twa new T font diametor primary elaritiers are provided io this upzrade, The existing
settling tanks exhibited many operational problems including poar hydraolic distribution,
poor scuet removal means, and solids removal problems that would nel eastly nor
inexpensivaly he correctad.  In addition, the new plant flowe hydianlics wonld require
cxtensive modifications end additional structural support to the tanks themsclves to attain
the elevaiiomel head required for downstrean processes. This tank retrofil work would he
expensive and it is onlikely that all of the problems exhibired by fhe existing tanks could be

complercly correceed.

The new primary clacifiers will have separate pump suction lines Tor sludze collection.
Sludge pumops will be located within a new salids processing hailding lacated near the

clarifiers. Automatic scum collection and pumping will be provided for cach tank.

Secondnry Treatment and Clarification

Flowe from the pomory clarifiers will b2 piped o o disinbubon box ahewsd of the fwo
identical secandary peocess tanka, The distribotion broe will sorve o aplit the flow evenby
ti the tarn process trains as well as provide a place for mixing and distribotion of the retum
activated sludgze (RASY The secondary process itsell will consist of a compartmentalized
aonic 2one with mixers, 1o this mone, nitrates recycled from the azrohic zone will be

reduced to clemental nitrogen. Mixers are provided to keep the solids in suspension.

From (he anoxic zone, flow will procesd to the acrabic zona, This zone consists of a
racctrack tvpe design complote with air distribution piping, air headers, sir ditfosers, and
-line mixers, Seme ol the ow [rom thiz aerebic cons will be retucoed 1o e anoxic 2ons
b varieble fow wall pumps and the remainder will proceed over the cffluent weirs into a
comman sccond anowic zone for further denitrification.  Mixers will be installed in the
socond anowic rone to kesp the mixed liguor in suspension. From ths sone, the Qow will
enler the reweration zone whers air will be added 1o reaerate the effluent and oxidize any

CEOALILLE, ARG nitrogen,

Trem the reaeration sone, the flow will be dicected tooa disrilvtion box ahead of the three,

75 toot diametor seenndary clarifiers. Flow wall be equally divided in this distribation box

R e



H.

FUES Reak TEET et MSTTH S0

ler amy of the clariliers in service, Return activated sludge (ILAS) and wasre activated sludge
(WAS) will be resmoved from these clarificrs as process conditions dictate. RAS and WAS
pups will be locared in the basement of a new secondary process bilding located near the

seondary clinfers. Claritied elMuent will proceed to nitraviolet disinfection,

izinfeciion

The clarificd effivent will flow to a new disinfeetion chennel and assosiated |1V el uipment
lacated inside the new secondary process building. Flow will enter the disinfection channel
via s wot well lucated ahead of the channel. This wet well will serve o enllect all ovartlows
frum the clarifiers. Flow will proceed to the UV reaction chamber where the 40 TV lamps
will isinfect the wastewater. The UV swstem will consist of lamps sufficient to disinfect
the full 153 mgd flow,

Final Discharge/EfMlucnt Pomping

A now pipe will be installed after the UV channel weir and conaect o the existing 52 inch
outflall pips an the trestment plant site. Discharge 1o Dranford Harbor will e by gravity
through this existing 32 inch pipe doring most flow conditions. Durin £ s imes when
the harhor waler elevation is sullicicntly high W prevent gravily dizcharge, flow from the
LW disinfoction process will be diveried to a wer well where pumps will lift the efiluent

tlow to @ sufficient clevation to overcome the additional water elevation iln the Harbar,

Solids Storage

Ahe existing four anacrohic digesters will be converted to aceated sludee hnlding tanks by
the removal of the anuerohiz digester eg wipment and he installation of dilTusers, hlowers
ad covers. Mew covers will be provided for the tanks and the air collected will be

shemically scrubbed in a centralizsd ndor eontral system,
Wasle activated sludee penerated in e sevondary treatinent process will be pumped to two

rtthe converled tanks far storage prio to firther processing inte thickened toon, At design

peneration rates, the two starage tanks will provide froom S 1o 10 days of slurage depenling

n-13
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on vonceniralion of the solsds. This will allow weekend storage of WAS and provide
aperator flexibility in scheduling the WAS thickening nporations. The third cunverted
digester tank will be used fo store thickenaed waste aclivaled sludge and thickened primary
sludpe prior o dispesal in thickened form or for further processing. Al the cxpeeted
ganeration rates, the third tank will have the cupacity to stors approximately 12 duvs of
thickencd waste activated and giavity fhickeved primary sludge. The fourth tank will be
uged Lo additioosl slorsge In case it s necessary. This tank would be wsed during gravicy
belt thickener equipment failure situations. days when the gravite thickener is oul of service

or during dispnzal prablems or delavs,

Primary Solids Mrocessing

Primary sludee collected in cach primary tank underilow will be piped dircctly to a
dedicated primary sludee pump that will be located in the basement of the new solids
proceszing building.  Fiping will be arranged that eilher pump can be used to pump the
sludpe collected in both primary clarifiers. Maotor operated valves controlled by timers will
allow intermmittent removal of primary sludpe und aflow aperatar flexibility o oblaining the

Iighest solids content of the primary sludes.

Pumped primary sludpe will be processed for furcher thickeniog in the existing 30 foo
diameter gravity thickener whicl will be mechenically rehabilitated. Corrently, it is vaed
to thicken both waste activated and primary alodge, @ methed previeoosly deseribed as
mellcienl mostly due w the waste aclivated slodge component.  In the new process
schematic, waste activated sludge will be thickened separetely leaving the graviny thickener
a5 the main method of thickening primary sldge. Gravily thickener underflow will be
pumped by teo new positive displacement pumps to one of the aemuied sludge holding tanks
L b Blended with thickensd waste activated sludpe. Gravite thickener overfiows will he

directad fo the plant pre-treatiment ares,
Witl the reduced hydraulic load to the pravity thickener, diltion watcr pumps uzing plant

eftfnent will he peavided in the secandany peocess building e provide anineressed overllow

rate tn the gravity thickenar, Piping will else be provided to allow primary sludiee Lo bypass
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Lhe gravity thickener and discharge diceetly o the acrated halding tank as a aliemate process

oplion. A tank cover with ductwork and a Tun will be pravided fior edor conteal,

Primary seum sallected on the primary clurifier surface will be transferred 1o troughs in
eich of the pomary clarifiers. Collected scum will be pumped directly to the perated
hoalding tanks used For storing thickened sludge ar will be pumped to the storage tanks used

for WAS storage and fosther thickening.

Secendary Solids Processing

Secondary sludge will be wasted daily from the secondary clarifiors inta two aecaled
halding Ganks discussed previously, Timers and variable speed wasting pumps will be
prowvided sethat the operalor coan exercise control of the wasting rale and alse waste on
weckends wathout nperaror attendance. Waste seliveted sludpe pumps will he located in e
busement of the secondary process building,  Aerated holding will alzn aliow turcher
processing of the wasle activated shidge at a sonveniont tiwe, tvpically during weekday
honirs, and allow plant personnel Lice 1o repair thickening processes while nat inlerfering
with o wasting scheduls, Mo roturn flows to the treatment process will be ohserved since

theee tanks will be used for the sole purpose of storing shadge and mol os aerobic digesters.

Frum the two serated holding tanks, the wasic sctivated sludee will be pumped o twen, 2
meler pravity bell thickeners for thickening of the shidge 1o approsamately 5% solids. Tweo
gravity helr thickenars are provided so that WAS processing is able to be secomplished in
a typical work wesk ar design conditions. Two gravily belt thickener feed pumps will be
loated in the permted holding twnk building. Variabla speed motors will be provided on the
pumps tor control of the feed rale. Oplwonal wasting options for secondary sludpee will be
tor the gravite thickence or to the primary clariliers bul this i3 not expected 0 be utilized
olien sinee the storupe capueity of the halding tanka allows enough sluck lime to repair the

gravity balt thickensss if they are oul of service.
Ihe pravity belt thickeners and their associared operations such as o polvmer storepe,

rixtng and Feed systern will be located within g new anlida processiog boilding. Thickenesd

waste activatad shidge will be pinped to o Qied werated holding tank where it will he
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Plended with the geavity thickened primary slodee. From this acrated halding tank, the
blended sludge will be remaved in thickened form by tank Lruck or stored for dewatering.

Cravity belt thickener filirate will be dirccted back 1o the pre-treatment areq.

Return activated shidgs {RAS) will be pumped hy pumps located in the basement of e
secondury process building, RAS will be returned to the distribution box shead af the
ancsic zone. Flow control will be by variahle speed pumping which will cither be manually

conteolled o flow paced.

Sludoe Dizposal

Uinee the primary i wasle selivaled sludges are thickened, they can sither be disposed of
it thiz thickened form, cxpected to be 5340-8%, or be dewatered further, Whils it is expected
that disposal in thickened form will be the methad of choice, options for final disposal are
prudent. Forthis purpose, twe vansble speed positive displacenient pumps and piping will
be provided to pumpr the acrared and Dickensd WAS and primary sledge blend to a solid
bowl centrifuge vr bell filler press for dewatering 1o cake form (222% salids). This
dowatcring apficn provides additional flexibilicy and peovides plant operations with the
ubility to dispose af shadge in the most cost-effective manner, Lime would be mixed with

tve sludpe fur (runsport.

The centrifuge or belt press would be lecated on the second floor of the solids processing
building as would the gravity helt thickeners, The accompanying pelymer mixing, storupe
and fzed system would be located on the gronnd floer of this sume building. A means 1o
store the dewatered cake will be provided by loeating a troek or conleiner on the building
pround flocr. Centrate or fileate will be relurned o the pre-treatment area, Odar control
will be provided.

Septage Heceiving
Ihe prosent sapfage recelviog stalion 3= plegued with cperating problems. kes insufficient

capacily for the current deliverics, and iz located oo close to Bleek Taland Road. The new

pis=tesatiment building wall ke lucated in the arca of fhe existing seplege receiving ares and

H-14
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therefare a now ssptape recoiving station will ke provided near the pre-treatment building,
This will consist of fwo interennneercd tanks of [5,000 @allon capacity cach, a trock
unioading starion with bar rack, end an seration system consisting of diffusers in the tanks
and blawers in tha pre-treatment building. Pumps will feed szptage inta the plant influent

a1l a controlled rate.

Odor Control

The proximily of the treatment plant to nearby residences diclales that odor contral he
provided ol this facility. This will be aceomplished by covering odor peneraling processes
and ronting the off-gascs with duets and fans o a centrelized wet serubber that will he
tnested within the anlids processing building, Uil processes that will he served by the odor
sontrol system include the septage receiving station, graviry thickener, the screening and
grit romoval ared, the aeraed sludge holding tanks. and the dewarered slidge doop-ofl o
conleingr area. A l1mas:=iu|11 pormanganate fesd svelem for wasie activatcd eludgs

{hichening wnd for dewatered sludge will also be provided,

The edor contral scrubher, feed pumps, chemical storage and contral equipment will he
housed on the ground floor of the selids procesging boilding. Sodiom hyvpechlorite and
godivm Jpadoxide will be provided for odor control but will also serve a doal purpuss; the
soddium fredroxide will be nzed for alkalinity contral of the wastewsater and the hypachlarite
weill be used s o mesns w pre-chlorimate the plant inflwent, aod provide process contral for

the gravity thickener, septage recervmy, vod relurn activated slodge.
Ilow Melering
Flow metering will be provided for treatment plant influent and effluent, return activated

sludies, waste sctivated sludpe, primary slodge, praviny thickener undeclow, thickened

wiste aclivaled sludpe (TWAS), ood centriluge’helt fileer proas feed pumplog.
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Allenlinity Control

Alkalinity ventrol will be required at times. A separate sodium hydroxide chemica) focd
puunp discliarging to the primury clenfrer effluent will be provided. Manual dosage control
of this pomp will be the prefered methed of vperation. The sedium hydrexide tank for the

odor control syatem will he used for chemical storaee.

Instromentation

Instrumentalion systems to efficiently oporate and moniter individual equipment and
processes gl e treatment plant will be provided.  Process control and moest equipment will
he microprocessor based amd the dala thal 12 gencrated will he relayed (0 a supervisery
eontrol and data acquisition system (SCADA). All provess functions and cquipment,
insluding eff-sile pumping stations, will he monitored, the operating and alarm information
lagged, and the data Dutler vsed 10 sel praventive and predictive maintenance schediles and
menitor biological procssses. Compnzers will be provided 1o sevess end analyze the data

and perfomm ather supervisory funclions.

Svcondary Process Boilding

A sgeondary process building will be constructed nesr the three sccondary clarifiers. This
building will house the controls for the secondary process, bloveers for the air supply
svslem, RAS aod WAE pumps, plunt waler system, UV disinfaction svstem sad conlnols.
The installation of the secondary process conirol system in this building will allow the now

treatment proecss to he consocred while maintaining the cperation of the existing process.

Solids Processing Doilding

The corrent methad of solids dewatering in the administrative section of the Control
Building will b2 eliminaled. All zolids procezsing functions will be located within a new
salids processing uilding ta be located near the primacy lunks. The gruvity belt thickeners,
centrifuge or hele filter press, ndor control syseem, polymer feed svstem and alkoliniy

codnire] syvstem will be howsed in ts building as will some tnuck storage finetions,
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1%, Control Buildiog

The existing contrel building will be rensed a5 an administative and laboratory facilivy sy

described Later in this Cliapler.

DESIGN OF TTIE SELECTED PLAN (LLNTY)
"The methnd fo achieve Jow level oulrient discharge requirements of 4 mgdl total nitragen will ke to
add methanal into the sceond ancxic zone of the suspended prowth process. This will provide the

carbon source necessery 1o allow hinlogical denitrification (o proceed to this level of removal,

The methanal feed sysrem will consist of a methanol storage tank, methanol lesd pumps, control
syslem and other uneillary cquipment necessary to feed methanol. The lncation of this equipment

will he separate from other slructures. on the northwestem part of the site.

USE/REUSE OF EXISTING FACILITIES

It is desireble W reose the existing structurcs on the site if il is practical ard cost-offective. To
determine e viability ol tensing exisling straclures, either to maintain their existing function ar to
provide scrvice in a now funeticn, a review of the condition of the buildings and tanks wus
nndertalen. Among the structures that were part of the origined plant consouction of 1962 iz the
Control Building, te 20 Lo diameler pravity thickener, the basminulor chennel, the grit chamber,
two af the digesters, two of the primary and secondary settling tanks, the aeration {oxyvgenation}
tanks, ackl one chlornne contact chamber, A of the otler steuclures were constrireted as i of the

T9H2 upgrade,

Aoreview of G existing structures determines that with sowe strecturel und architestural repair, all
ot tha existing lankage and bulldings are physically able to be revsed in the plant uprrade.. Howerover,
a8 stated previonsly, scme of e existing struclures from the 1962 apgrade are vnder capacity [og
the present flowes indicating thar their nse as presently confligured 15 not viable, Thiz inelndes the
barminuior chember. the prt chember and the 20 foor diameter gravity thickener. Their physical
condition, #5 with muy stroctures from the (962 construction, while still serviceable, 15 penerally
puorer than the more recont constrzction, aod rense of these structures necds o be caretully
reviewsd for the proposed end use. Other irems that need o be Laken into considersting is the design

eriteria of existng lnkape. A noted in Chapter TV, some of fhe struclures. i particular the

#-14
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sccondary seltling tanks, do not meet surrent standards of operating criteria and are vaable (o serve

in their present fineticn, Other detrimental obeervations noted with some of the shuctures are safely

and operaticnelly related sssees some of which have alresdy been previcusly described. Structhires

firting into this category are the primary scrtling tanks and the ruw wasto prmping stalion.

With the above discussion i mind, and based on the process flow schematic and site relaed

limitations, the fallowing discussion describes existing building and structure renze in the plant

PrOCERRCs!

LA L amy A L An AFT

Gravily Thickemer (30 foot dismetery: The thickener mechanical eguipment will he
removed and replaced with new mechanical cquipment. Minor repairs t the struelure will
be performed and the tauk will be coversd for ador control, Underflow suction piping will

reqmatit, Londerflow pumps in the Control building basement will be replaced.

Control Building: The Coatrol Building will he reriovated to provide administrative
[unctions for the upgraded plant. Included in the renovation will be a superintendonts
cfliee, assistantoperations offics, lahoratary, lavalories, conference ronm, caleteria, plaol
scwer pumps, and thickeser underflow pumping. ATl solids processing and ehlorine storage
und delivery funetions will be removed from the buildmg, Renovations for Americans with
Drizabilities Act (ADAY compliance will be included, Asbestos removal from the buseooent

cedlng and walls will he compleled.

Raw Waste Pumping: The wet well will be reused as w plant sower wet well if
hvdraulically pecessary,  Plant sewer pumps will be localed in the Conteal Building
basement.

Amnaerobic Digesters: The digester structures will be converled w ecrated sludge holding
ks, The digester couipinent will be removed, the digester sovers repluced with fiberglass
doanes, w dilfuser prid mstalled and a blower provided for each holding tank, Pumps to fieed
the solids processing [ocilities will be lacated in the building basement. Minor stuctiral

repaits and architestiral work ave required.



Fipe Gallery: The pipe gallery will retain its coerent use for piping, ductwork and cleomrical

codduits and 23 an access point from the Cantrol Roilding to the aerated holding tanks.

Garagre: Betain in its carrent usc.

Ot fall Pipe; Fetain i ils current use.

F. STRUCTURES TO BE DEMOLISHED

The fallowing structures have no function in the sclected plan and will nesd (0 be demaolished to

provide space for new structures. Dewmolition ncludes removal of struchires 0 an elevation it

does nol interfere with new process strcturcs, piping or buildings. The structores =lated for

demalition are as Follows:

Lrb st che RUAL R s BT ]

20 foot diameter thickener: Mot needed in fhe new process. In the way of vehicle access

driveway,

Primary scttling tanks: Functionally unusable, Replaced with new primary tanks,

Larit chamber; Lindersized and poorly conlgured. Heplaced with new acrated grit process.

Seplage receiving station: Undersized and poorly configured, Replaced with o larper.

asrated syvstan,

Barminulor chamber: Undeorsized,  Replaced with mechanical sereening.

Secondary settling tanks: Too shallew (o serve in present function. Replaced by deeper,

circulas taodks.

Aeration tanks and oxygen supply system: Mol nesded [or new process.

Clloring contact chambers: Undersized and ditficuls o operare propecly. Replaced with

ultraviclet dizinfecrion to ramove chloroe pas foom the sme.

-2l



& Secondary scuom well and pomps: Mot needsd in new process.

- Chlorine room god storase (part of Conirol beilding): Chlorine pas not osed with 1Y
disinteetion. Sadium hypochlorite will he used for odor comteol amd process control.

Comverl space Lo adminisinative functions.

L 2-hay garage (used for lawn eguipment): Area oeeded for solids processing building.

Lawn cquipment will be stored in the now boilding,

LABORATORY FACILITIES

The cxisting ahomatory facilitics will not be adequate tor the uparaded facility from both a bpe of
equipment ws well w2 condition of the existing equipment perspective, Additional influent, process
and ellluent monitornge requiremenls will be specilisd in the new NPDES permit, necessitating the
need for new lab equipment, additional lab space and staff, An altermalive would be 1o contract out

all laboratory operations but thiz is not practical for process control and is the maost costly aption,

It is therefore recommended that the currene practice of process conteal Tab work and any recular
daily or weekly testing continue 1o be performed by the treatment plant staff, Chiartorly testing for
foxicity acnd heavy metals, and any other irrepular of quartecly fesling requirements wnable Lo be

performed by in-plant seatt should be contracted to outside [aboratories as is the current practice.

Wit the addilicaal testing requiceseils of the mitrogen removal process, addional laboratory space
and cquipment will he required, The current laboratory space eonsists of 240 square feel of space,
tar short of the minimum 400 sgoare feet currently recommended for design arandards, A now
laboratory of suflicient size complete with the necessary Lub sguipment and glassware for process
cantrol asd DRE reporting cequirements will bo provided in this vpacade. Included o the new
laharatary apace will he starage space, counter space, cahincts, a desk, chair and compnter, Spacc
for the laborstory will b provided in the Control Building at the location cumrently cocupied by the

sulids processing opeiaiion,
To supplement the current fuboralory sl of ene, un additional lab person, dedicated o process

coantrel wsting oo an estimated balfoime asis will boeosecessacy, This person will be ulilized To

arher process control tunctions when necded sinee the process control tesring showld nor accipy this

=21
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person’s line all day. This fees the laborarory rechniciun o concentrale on other testing

requirements, Automatic samplers for the influent and effluent will also be provided,

FACILITY STAFFING

The Drunford wastewater treatment plant is coirently stalfed by a total of 11 emplovees. This
staffing Jevel includes a superintendent, a lahoratory teclhndcian, collection sysrem supervisor,
clecoizian, and fhe remainder of e stafl serving in multiple fimctions at bath the treatmene plant
and eollection system, Chapter IV describes in detail the curvent statfing levels and operator

Lunetions,

Future stafting levels wese estiniated using methodology develaped by the EPA. This methadalogy
was developed by them based upon loformation cbiained by wisits to 35 sewage treatment planis
acinss the couniry and by information supplicd by regiona! offices of EPA. trade organizations and
weater pollurion contol agencies. This method of estimating soafting levels is opplicable 1o treatment

plants between 0.5 med and 25 mad, 8 range in which Branford falls seithin,

The mothednlogy nitially involves caloulation of staffing required tor an “averwee”™ lucility and then
adjusting statfing levels to acconnt for local conditions such as climate, level of treaiment fo be
schieved. level of astomation, statf fraining and compelence umong other variables, These
adjustenents rom an “average” treatment plant provides comections that apply to the individoal

treatment plant. The adjustment factors established for Hrantord are shovwn in Toble §-3.

Dhtes the adjusbment factors are establizhed for local conditions, estimated annual staffing honrs arc

then caleulated individually for each of the following catcgorics:

® Operabions

» Mainlenunce

L Sl pervisory

- [lerical

L Luburatory

& iand (includes janitorial and other unelassified dutics)

Supsrvisory, clencal. laboratory, and vard sratfing eatimates are based oo plant desien floss omly.
B ¥y - : k ) P E L

wehiile 1l for muintenancs and operations are Based on hoth the eatment plant unil processes amd

nEA
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plant design capacity. Annual projections are based on the assumption that treatment plant staff
productivity is 6.5 hours per day and then deducing for vacutions, holidays and sick @ime for a total

annual availability of 1,500 hours per vear, This iz a reasonable assemprion for stall in Branford.

From thiz information, Tuble B4 iz established which estimotes the hours needed to operare and
roaitain @ few irealinent plant of e capacity amd tvpe of eealment process proposed 1n Branford,
The adjnstment facrors from Table §-3 are then waed oo adjust the astimatzd hours wp or down for
a total estimated staffing hours on an annual basis. Mote that in Table 8-4, individual categories tor
coliection system mamtenance were included since the EPA methed does not include a means tn

establish those hours.

The cetimated saft shown in l'able #-1 ane translated intn numbers of projocted staft in Table B-3.
Takle 8-5 indicotes that the treatment plant in Brantosd requires a woial stall of 17 people meluding
collection system stafl which wonld be the estimated srafting level foe a treamment plaut fn this aves,

of thiz tvpe, and at design flow, that would be staffed at night and on weskends.

These stall estimates are then adjusted based on the specific reguirements of 11as Leility, Mosl
particular i3 the need for staft dedicated to the colleation system in Branford, At present, the
eollection system covers some 100 miles of severs and 48 pumping stations. In addition, it is
desired to reducs mlilimaion sod wallew using the collection svelem stall aod alse vperude cnd
maintain the pumping stations with the same staft. This efforr musar be taken inga account with any
staffing lovzl estimation and ia the hasiz for dediceting five staff members to the eollcetion system.
Two will be assipnesd to inspections of (he 43 pumping stations and collection sysiem mainfenunce,
bwa for pumping station mepae and inprovemeants, and o supervisor whaose duties will encompass
any collection system activitica inzluding E1 removal &nd upgrading of the enlloction svatem.

Repairs will he made by collection system stafT wath oceasicnul mput from the reatment plant stafl.

ETA, in their estimation of staffing levels, assumes that the total staff of 17 is & staff lovel that
includes weeckend and night shift stedl. For these ofl-houes stall, a tofal of seven stall members

wyond the dwvtimes stedl levels are estiimated uzsing the EPA method, In actuality, oo aight shift sttt
i corrently planned for Branford since the new plant will have & higher level of autnmation than the
curreit plant, Weekends are planncd tn be staffied by two individuals for un eight howr day {1,500

howura por vear total, or oms ma-vear)] instesd of e ET'A esinale of Tour full-tine weelend sialf

=
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Uhis is partly heeanse the teelment plant ow expected in the vear of constricticn completion will
b less thin the design Ao fram which the EPA eslimates are based. and partly because of the level
of awtomation planned, These adjustments are shown in Table $-5. Thos the 1ol staff planned fiap
the voar of conatroetion completion of 2000 is estimated at 2 total of 17 less the five for the
collection svslemn, less the four for weckends and less the three [or the nizht shift, This leaves o total
of five Tor the treatment plant to which will he added the weekend swil hours and one additional
peraon to control process operstion. This iz 4 total of aeven at the teeatment plunt. The nine wotal
staft for the plant projected in Table -5 ars nol expected to be necessary until full foture Nows are
reached, Colleciion system personnel and rvertime work will account fur any emergencics. Maney

iz inzlndad in e Indget Lor such werk.

Srafl job classilications are planned as shown in Table &-0,

TABLE §-46
JOR CTLASSIFICATIONS

Mumber Clasvification

1 superiniendent - (reatment plant
| Labaratory teclhmician

1 Process Chicf, Clazs 3

2 Operators, Class 2

1 Oparatar, Class |

! “echanic ®

Supervisur - eollection svstom

; Electrician ¥

L Mechanic *
2 Muetnlenance
lotal 12

¥ Planncd o he nsed for both fieaiment plent and collection svstem on a regular basis,

Goretilise el Tt LEFT
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The sratting level for the year 2000 of 12 peaple is nsed Liter in this Chapter to establish budget

eglimutes for the plunt operation,

CAPITAL ANDNOPERATING COSTS

The previous ssotions have described the technical aspects of how the Town of Dranlurd will meer
the future wastewater needs of the Town as well as meel the present and fimure water guality
nbjectives that the State of Connecticut has specified tor Long Iiland Sound. The program 1o be
undemaken to moct hese present aid (i needs requires capital tor congtruclivn of now tacilitics
and operalmg lunds ussociuted with the costof operating the new fucilities. Hngineering, legul and
administrative cosls e mplement this Plan alse add 0 fhe overall cost of the project. With a
program of this scope, it is necessary (0 accurelely establish thess costs, prepare o schedule thar can
be [ollowed for the separate prajects within this Plao and o determing how o finance and scheduls
these projects =0 as lo best implement the construction program. The capital and operating costs
aspects of this Plan will be described in this seetion. The aext section will deseribe the plan tn
[1mense (his project and its impact o the Town s system.  The final ssction of this Chapler

insludes o scheduls of mplementation.

1. Capital Costs

The major upgrade requirements as described in this facilitics plan and their eligibility for State

[unding wre hated below:

- Resign and consteuction of fe wastevwater treatment tacilicy to either the high level or low
level nutrient disshargo requirements. These costs are penerally geant/loan eligible from the

Slate revolving fund program.

. Design and constroction of the sanilury sewer sugmentation on Bloek Island Bowed snd
implementation of the pumping station vperade program. These coses are net grantloan

elipible.

The cunstrection costs, enginecring, legal and ciler adwinistrative costs are shown in Table 87 for
o recommentded plan for high level nutrient discharge (HEND amd Takle 8-8 Tor the recommended
plun low level nutriene dischargs (LLND,  These Tables show that the eost ta construst the HLND

treatinent plunt mcluding engincering, legal, adminisirative and vonstruction phase seivices is

8§29



WASTEWATER TREATMENT FACILITY

TABLE 8-7

CAPTTAL COST = BIOLOGTICAL NITROGEN REMOVAL

TOWM OF BRANFORD FACTLITIES PLAN

LM

CAPITAL

COMSTREUCTION TASK COsT
L SITEWOER F2s 000
2 PRE-TEEATMENT BULLEING F2,000, 756
3 PRIMAIY CLARIFIERS 094,771
4 SECONDARY PROCESS TANES 1967501
5, SECONDARY CLARIFIERS £, 157,715
4, SRCONTIARY TROCESS BITLINMG F1520.018
i SOINES PROCESSTRG BUTLDING F2.203,%8
R GRAVITY THICKERER 01,304
4, AFRATED HOLDTMG TANES £1,302 5440
. CONTROL BUILDEG 959,684
1.  ELECTRICAL F1,000, 000
12, YARD PIPING BTS00
13,  DEMOLITION 52122

CONSTEUCTION TASK SURTOTAL 3170681399
4. CONTINGERCY 53,158,998
15, CONTRACTOR FIELD SUPERVISION AR 095
15.  PROJECT INDIRECTS 103,595
17 INSURANCE ANIFHONDS F2A8 050

LRI AL 822,020,165
18 CONTRACTOR OYERLIEAD ANTY FROFTT (8%) b e I e
1% TREATMENT PLANT COMSTRTICTION COST 523, 7ELTTR
2 BNGINERERTNG 82,600,000
21 ADMINISTRATION, LEGAL, ETC. 1237518

TOTAL PROJECT

20610 55

8-30



WASTIEWATER TREATMUNT FACILITY

TAKLE 5-K

CAPITAL COST - BIOLOGIOAL NITTROGEM RIGAOY AL

TOWN OF BEANPORD FACILITIES FLAN

LLAND

CAPITAL

CONSTRUCTION TASK COST
. SITEWORK 210,000
3. PRE-TREATMENT BUILDING 52,002,756
3 PRIMARY CLARIFIERS $894,771
4 SECONDARY PROCLSS TAMNKS 43,567,511
5 ML THARDE STOHLALGE AMD FEEL bl b
5 RECONDARY CLARIFTERS 1,157,735
1 SRCONDARY PROCESS BUILDING $2,320 038
4. SOLIDS PROCESSING BUILDING $2,263,945
9. GRAVITY THICKENER 591,304
10 AEEATED DOLINNG TANKS £1,592,540)
11, CONTROL BUTLDING 054,684
12 FLECTRICAL 1,000,000
1 YARD PIPING 5750000
1. DEMOLITION 5452,122
CONSTHRUCTION TASK STURTOTATL 1L R7TATT
15 COMTINGENCY 85,194,233
. COMTRACTOR FIELD SUPERVISION 828 05
17.  PROJECT INDIRECTS $103,593
[ INSUBANCLE ANLY BONDS E24%,080
SUBTOTAL 522231 183
. CONTRACTOR OVERHEAD AND PROFIT (8%) 51,780,005
3, TREATMENT PLANT CONSTRUCTION COSL 524,001,278
1 [ T S AN EA T S G000E
3 ADMINISTRATION, LEGAL, ETC. £240.313
TOTAL FROJECT 76,871,590




F26,618, 206 and the cost o copsteuct e LEMND breatiwent planc iz $26,87 1,590, Constrction sosts
were proparcd using & construction eatimating subconsultaol as described previously. Details of
their estimale are included in Appendix G. In pddition, to more aecorately defing the censlruclion
e0ats, A peotechnical repot was prepared for this Plan o belter define the zite conditions,  This
report is provided in Appendix H. These costs for this portion of the project are penerally cligible
Tor Slate lunding,

The second part of the Plan inclodes recommended pump sietion improvemeonts and the
sugmentation of a GH) foot section of sanitary sewer on Block Island Road. These capital costs,
mncludiong engroneering, lezxal, and sdminestrative costs are showm o Table 89, This Table shows that
To cogrect pump station deficiencies and o auprment te sanitary sewer og deseribed provions by will

cnst $3.830.004).

2 Operation and Maintenwance Cosls

The: new ireutment plant processes as described in the recommended plan will cost more o operate
flian the cument Weatmenl plant cosis 1o operate. This 13 due to o number of factorz. Firse iz thae
there iz additional labar required to aperate the plant simply because of the inerease in sophistication
el the treament processes over those that are currently inose. There will also be additional costs
far electricity, clemicals, and laboratory work thul are unavoidable and are inheront in the cperation
of a nigrficatten’denitrification plant.  Slodge dispasal, which is cocrently accomplished at an
salremely [ow cost at the Town landfill will be added tn the plant apeeational budget ones the wi
landfill closes, Savings in operalional cosls [rom e current operational budger also are realized
with the now treatment plant sinee the plant mechanical equipinent will be replaced. These cast
aavings ure realized in the areas of cquipment maintonanes and repair and i labor o the Tonm of

reduced overlime,

The estimated operational cost for the reamient plant in its first aperational vear is shown in Table
B-10 for borh TIEND and LEND. - Table 8- 10 @5 divided inta four sections; personnel services, non-
personnel services, ufilitics, and other, This is w keeping with he Tewn’s current budeet hing items
and wllows a fine by line comparison to the cwrreat hudger. 1n Table 8210, maony of the [ed cosls
[or operulions ure not sapected (o change from this current year o the vear 2000 except for ullaion,
These costs nclude e cost of teleplicie service, unilumns, safely end traiming, labar unit costs,

purnp statinn repair, foel, water, L eaz ete, To addivice, dedustions fiom the sument budget or

R-32
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TADLE 4-5
WASTEWATENL TREATMENT FALILITY
CADNTTAL COST - PUMP STATIHINS ANT SEWTH ATGRENTATION

TOWHN OF ERANFIRTE FACILITIES PLAN

CERTHAR, LTIRTT} o8 b SEVHILACEEER E S

COMETRDCTION Task PLISEI S 1A TN PEWEP STATHIY PLSIP ATATHIM ALHIRIERN TA 1T
L RRER RS R F10,000 ¥ * 5
2. GHEECTING 131,600 | 5 £
i. GEITLGEETELCTURE F1E = L]] LLENL] i LH
1. COCEIy 230,00 ¥ = a0
J. MIECELLAMNEDCTS METALS i L1} Y ERE LT i: i %]
f FPCAKNCAL POLIMMEST FIALSN EAIREL AR £
1. BROCESE EOUPMEN TG 5200 £42,0000 £15, K IS5
i MISTFLLAMEOUE BGUIFMEST w A 1 b5 i
4. HWAL F12,500 F17,000 10 £
UL PLLCCRTHG 15510 £, n R
11, FIECTRICAL B4 00 Lol LN TH ic
L2, MY TRIBSESTATILIN FI5200 12,0061 4 TaEl ¥
14, PATSTTOG, STARTUFR, kIO p U] £0 Do £1 (0] k4
14, DR AN bl ] ERHRE]]] A% Ikl X
Lf. EMEPGERCY FOPMER S1LEHLY a8 D 55,1 = ©u
15 SHE RTINS D o1 -] h°H
COMETALCTION TASE SUBTOT ! ¥, Hi1M0 F6, 1 225,00k
13, OORSTRELETION COMTIHEGEYC Y SI2LLEE F3E, 56D 17,250 45,
h O TRACTOR FIELD SUFERNTAICEH a5 LikdEn 7, E80 R L
15, PROCIX EsEnuTs FI22FE L EArdl =
20, INEUEANCE A RO 2450 ERECD £1,520 b [
SLHPITFIEAN. B,585,L5T prcr i L $L27, 040 ERER
5, EORTHALYTHE NS ERIRSD AN FROFIT bt b B LRl L LR L=t B L
COMETICC THIR COST b3 el e AL 120 TR LA L1355 068
i LRSI AR CORATRUCTERS FHASE SERVE DS E=n gl A bl T4 El5139
17, ALMIMETHATION, AL FIT: 17,10 Bra U] £1,1%) 33551
IHCIYIDODAL FROFECT TOT AL PR NT R AL TITEAIT 547a051

GUAND TOTAL 1AM




TABLE §-10
ESTIMATED ANNUAL OPERATION AND mAMNTEMANCE BUDWGET

TOWH OF BULANFORD FACTLITIES PLAN

YEAR 2MID

BUDNGET LINE ITEM LMD LLMLY
PERSCNNEL SERVICES
I LAROR FLIR.000 AR LG
2. (TR TIME $42.200 S45,A00
3 LT A IO, LOMGEVTTY, E1C e | 35,20K)
STHTO AL PERSON NEL SERVICES £455, 000 REERHK
NON-PERSINMNEL SERVICES
4 TELEFHORE, ALARM 13,160 B350
5. FLAWT EQUIPRENT REFATR sah F24.000
A, [ ABORA TORY ] [ £14,100
7 SCEVICES COMTREACTS FA050 40,00
] UNIFCIRME, (FIHER ADMEM, Ly 0 4500
o SAFETY AN TRAIMIMNG 4,000 FE00Y
T TUMESTATION EQUTPRMENT REPATR L HAHEY FEO I
(1. SEWERLIME REPAIR AN METECIDOME 50000 b SR
12 CHEMICALS §51.700 w05, 700
12 TCEMILS E10N F1,00K]
14, BLAMGTE DEraRAL faan S5 1000
UTLLTTIES
15 FEILRCTRLCITY - TUME STATLIORS $IT1 600 171,600
1 TLECIRICTTY - TEEATMEMT FTLAMT 2162 500 364,440
7. HAMIRALGAY 21,4 121 A0
18,  WATTE $4.900 54,500
1% CASOLINE £1. 400 33,40
Hi LPGAR LT 1N $=E0
OTHER
7. WEHICTES i ]
17 GPHCRATOH RESTORA TTON PROGRAM I i1
23 PINE STATION RENCWATION PROCILAM L 0
TOTAL 52,300,750 $1.254,710
24 SETTALE REVEKLE{DEDUC D * 0 i
4 MORTH IRANFORD USE CHARGE (DENTCT) ™ F198.265 $131,R80
COs T PER DO GALLONY %1.44 L |

# Mo froe geplape recuivang is nupligilos

1o Baeed i d e af 130,000 ppd sz 0 oot e LOCHT gallane a showm
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vehicles, generdlor restoration program, pomp station renovation progiam, equipiment tepaie, aod
evertimne are realized either because of the progrem completion or becanse the new trearment

facilitics will not necd the lovel of maintenance that is currently pard of the existing budpet.

Auens of mersised cosl over the current budpet include that for the addition of one [shor positien,
increased eleciricity vse at the new plant, sludge disposal costs due 1o the closing of the landfill, and
services contracts {mostly doc tno the increased level of insfrmmentation ar the plant). The labor
puesilivn weredse 15 bused on culeulabions from the stuffing level section of this Plan, Power cost
cstimates are based on expected equipment cperating schedules, valoulated horepower reguirements
and an catimated cost of clootriciny, including demand charges, of 10 cents per kKilowatt-hour.  The
cost of slodee disposal 15 based on the estimated wasting requiregments of the process, an cxpegtad
fal selils concentration of 3%, and a cost W dispese of thickened sludpe of 8.3 cents per gallon.
All cstimates &re hascd on an estimarcd flow in the vear 2000 of 4.5 mad and the corresponding
loadings nssociated with this flow. Inall, the estimated year 20060 budpget, a2 shown-in Table 8-110,
s $2,320,750 for hish level omotrient discharge (TILWD), and 32,364,710 for low level nutrient
dizcharge (LLMIY) excluding North Branford’s eantribution,  This corresponds 1o @ ¢osl o treat
1000 gallons of fow at &1.48 and $1.51 respectively.  This would place the Brantord treatment
plint sporoximutely at the medians poant for all treabment plunts in Conneclicut a5 noted in the <1903

seweer Lise Charge Survey™, preparad by the State of Coannecticut DET,

J FINANCIAL I'LAN
The sumumary of fhe construction costs for the toml project, weludis enginesnnge, lesal,
adrmimistralive, and constrection phase services for the treatment plant i3 shown in Table §-11.
Finaneiol aid 1o portally offset the cost of (e trestment plant constroction program is provided by
the State of Connseticnt through granes andior low-interest loans., Typically, the Sue Tunding
availability for treatment plant projects comsista of a 20% grant on eligikle itams and a 2%, 20 year
Team oo the remainiog poclion. Mo funding 35 avalable for the pump station end scwer augmentation
wiork. Thie table herelore imcludes an expected breakout of the costs that are assectuled with the

State grant, low interest loan and the non-%tare fundod pertion of the praject,

The constoretica of the treatment plaot, pump station and sewer work will ceguies et Goee Town of
Brantord appraprizic maney cqual to the estimamcd cost of the total praject, At this fime, it is
prudenl to bond lor the LEND version of the rsatmen? plant and ineluds the costs of the pump

slation gl sewer apgimentation woek oo the same appcpoiation foe a toial of 53007 millien,

f-15
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TOTAL PHRAKIFCT COS 1 AMNALYIIR

TOWH OF BIRAMPORD FACTLITIES FLAK

TABLEA-II

FUNIHMNG ALLOUATIIN

FRANMET AN
ELIGIELE RON-ELIGFIELE TOTAL
TEEATWENT FLANT
1 TREATMENT FLANT COMETRLETITON 24 01 o0 fu F4,05 L0
1, ERCHNMEERDNG, ADKIN. LEFAL FRAO00G Lol [ R W]
SEDTOTAL TRFATMERNT PLANT I25571. 000 Fi sy e
PLAME STATIONS, SEWER ALGMENTA TION
3 CEATHAL FUMP ETATICN 0 F1,T13,600 LRl Nl Ty v |
4. BULUTE 133 PR STATION 0 E2rn el ] HETHIH]
3. AYRN, CHCLE PLURKP STATION fu L34 000 £134.00
L] SOWER AUCGMENT A TICHN Ll FI5E000 S50
= FMEAMFERING, ALRIIN . LFERAL. = bR M feE TR |
SUBTOTAL FUKP STATIOMNS, SEWKHS L3 51,3500 FLRT0 000
TOTAL THMELTT (ST F20, 471 0 3, B0, 000 L300 701 S
FLUMDING ATTOCATION
2 T CRART (ASSIME L85 FUH FINAT, FLTCIEMLIE ] £ M3a A b W M A
u, 1% 1AM FECM STATE REVOLVEG FUND F13.0%4, 200 L1 B K M
19, B FURI MG A L] £3,8%0000 15 ka0 K0
TOTAT. TROJECT KRR
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As shown in Table 8-1 1, the LLNI treatment plant project Les en estimated cast af $26.9 million
and the Town is should receive both a grant aud o low interest loan frum the Conneetiout Department
of Envirenmental Protection for this part of the praject. The srant Preacticas wl this 526.% million is
expected o be ppprosimately $4.84 million, and the 2% loan portion from the State Revolving Find
{SEF) Program would be for the remaining $22.0 million. The pump slation and sewer work s nor
eligible for State funding and will be funded by appropristing funds for the capital cost of 53.8

million al the Town's current bomrowing rate of G%.

The deht serviee allocation for both the treatment plant and pump station capital cxpenditure is
shown in Table 812, This Table delinsates the total capital cost of the reatment plant and g
stationysewwer augmentation work, and the associated operational and maintenance eosts, Onee these

coats ars dofingd, Tabls B-12 eatablizhes the il rele associated with the cosl do retire delt,

Ihis table shows that the average annual debi service attribatalile o the capital cost for the frst five
yours is §1.9 million (line 33, $1.3 million atlvibutable e the trestment plant end $0.4 million

mssuciated with the sewer and pump station work,

In additian, the anouel operstdons and maintenance expense is expecied (o total S2,36 million
{line T), which represents an incrense of $1.31 millicn cver Gscul vear 1994.0% expense of $1.05
million., Since the Town has typically nanced this operational cost through its Ad Valorem system
uf taxarion, this opemtional cost iz added info the totel debt service in line §. OF this taral debt
servive, Morth Branford will contribuie their portion wiicl in Teble 8-12 iz estimated Lo be 10% for
the capital cost end 8% for the operating cost. Dranford’s share would be the total, less the North

Branford share, which amounts to some $3.0 million wnnually as shown in line 12

The conventional means that Towns and Cities use for repaying bond deht for 2 project such us this

are;
& Property taxes,

® Delierment assessments based on frontuge of property or ancther urifarm wnit niethod,
L Supplementation by special assessments such 25 connection churges, fines, irlerest, s,
b Use charpges meleding 1ipping fees for seplege haulers,
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TN OF RRAMIORD FACILITIES PLAN

TAILE §i3
FLANCIAL PFACT

k=

CAIITAL

CPEEATING CUST INCREASE

AORTIT ERANTORD SITARE

CARIYAL (ST DEET EERFRTE (1)
SIEERATRAG (i)

MIL TATE ATTRINU PALL L EOOPERATIONS

DEET SERVICE DEBT SERVICE
AMD PR AT £ 15T ARD OFFILATDNE (OS5
THITal. IMUEEASE ABOVE FY 109404
FIWE YFaR aVFRAGE DOV SEEVECD OH 5220 MILLIUS AT 2% B 455 00 £ 45,300
TINE ¥ UAK AVERAGE DERT SERVICE oM 535 BT LI AT 44 faun Az $148 320
CAFITAL SUBTOFIAL 5 mos gz 1 80 g0
CFERATION ARG MAINTENARCE

F¥ 2001 OPERATINGCOATS 80554, 710 TI0TAL) 13364710 52,564,700
T 2005 PRl LIMG CUsL S1,090,50% {TONTALY 5 050 405
x1,3L83US

UPERATING SUBTOTAL BT AR ] 104208

CAPLTAL ARLF OFERATING TEITAL Se 05130 FRAIG AR

Erdaxan &54583n

Siga g S £300

NORTIT ARANEORD SL AL £739,507 22344170

RTLAMFORT ATIATF, ¥3522513 $2475305

YLK QUL GEANL LIST (ENTIMATEDL, 1N THOUSAHTIS) A2 0H3 155 FEATEL, 195
M. RATE TNCRFASE TIIE TO CATITAL C0S1 0.Fd sl
LM 0ag

1,43

MTT. RATE THCREASE
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[ catder o relire e bond debt, the Town will need fo disirbute the vearly costs amang, the fax base.
Historically, Branford has financed costs ot wastewater treatment teough its Ad Valorem system
of lwation. Bond retirement covered under a peneral lax rate increase iz the nayal method of deht
repivvment. IT debl wes to bo recired this way, it i3 estimated that the general tax mate increuse to
eover the 53.0 million annual cost inerease (line 12}, based on an estimated grund lise for the T

200, womld be approsimately [ 43 mils.

K. SCHEDULE I'DR IMPLEMENTATIOMN
The scleeted reatment plant desipgn wnd construction schedola needs to be coordinated with the
purnp stution rehabilitation woek and the avgimeniation of the scwer capacity on Block Tslund Road,
These projects Diemeelves muy be separare consmactiog projects bul are inlemrelated o the treatinent
plant work and therefon must be scheduled to ensure a logizal progression of the constroction.
[nadividual tasks within the trearment plant consiuction project seope alsa need 1o be completed in
a legical order o maintain availahility for vsers and 1o meinlain adsguate offluent quality. Each

prajeet and itz inferrelationship wilh the trestment plant construstion is deseribed belowr.

Oree of the major concerns that nesd tn be addressed o the construction scheduling refates 1o the
inability of the existing reutment plant to pumpr and cifcetively treat the Oows that can he dalivercd
lr 1t in & severs rainfall event. Since the plent conslruction is expected to oogur over a 2-1/2 year
periad, il is necessary that no additional flows be delivened to the reatment plant wntil the ability 1o
adequately process Lhe ows 15 available. This will anly occwr once the new pumping and secondary
procegsing facilities are on-line, Therslore, the general progress of constouction will be to construct
the secondary end pre-treatment process areas of the new plant, then complete the sewer
au grientation. and then upgrads the eapacity of the Centeal puwp station. The additional work at
the Kearte 139 poe r station and the Svbill Creek pump stadion will have na impact vo the treatment
planl and can be complated at any time but is recommended w be schedoled near fhie beglnning of

thiz projest o as lo achisve the desived reliahilite &t these twao plonp stalions.

"The ather majar impact is the need to keep wastewaler treatment processes funcrional tircughout
lhe construetion. The cxisting treatmant plant is plasoed to be kepl operational thranghecur the
canstruction process until all new secondary proceszing facilities are oo-lins. Tacilitics and
strucoures hiave beon loeared on the st for this fo oceur with a momiromwm of discoption. With this

i mind, the Gallowing fugiletics will be constrncted in the st pluse of plant constretion;

CHRNETEEAITLAHIET



. Mre-trestiment [acilities and influent puinpiig

° accondary treatiment process

. Two scoondary clarificrs

L secondary process building and effluent pumping station
" Mizinfection facilities

) Rehabilitation of two of the sludiee holding tanks,

- Methane! feed svstom, it needad

The third slarifier, primary taoks amd the solids processing beilding cannot be constructsd wotil ather

eXisting structures are remasasd.

COnee eonstriction is completed vn these treatment facilities, plant influent flow will be diverted to
the new treatrent process. Ouce this Mow diversion is completed, the auamentetion of the sewer
w1 Block Island Road can proceed and fhe work al the Central pump station can begin.

The exisling primary tanks, barminutor, gril chamber, small gravity thickener, aeration tanks,
secondary clactliers snd the chlorination tanks will be demolished after the flow diversion s

completed and the remaining construction at the tresrment plaot can begin.

62 TFigure 8-3 for 4 bar graph of the proposed schedule for profect implementation.
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X, ENVIRONMENTAL IMTACTS OF RECOMMENDED PLAN

GENERAL

The previcus chapters svefuated altermatives for compliance with the NPDES discharpe permit ihe
Cranfurd [acility will operale under.  Potentiul environmental impacts associated wilh these
aiternatives wera also evaluated during the selection prucess. The selected plan, prosented in
Chapter WL, was sclected hased on its technical feasibilitye while recopnizing (e environmenial
impaols each oplion would create. While the selected plan reprosents an environmentally feasible
aml aeceplable plan, polentin] mmpacts have been denlified in the implementation of the aclceted
plan.  Much of the impact is due 1o the construction of e new facilibiss and will therefore be
temporary in nature. These impacts, as well a2 mitigaring straregies, are presented m (he ollowing

sl Lo

SURFACE WATER QUALITY

The treatment facilily upgrade W remove mitrogen from the treated wastewater will have a henefictal
impaet o the meeiving water,  Siriel permit requicemients [or BOD, TES vnd wolul nitrogen
enneentrations, dissnlved oxygon requircments and the ahsence of a chlorinated efflluent are all
tmprovernenls over (he ssting dischorpge conditions. There are no provisions in the upgraded
facilivy oo byvpass treatiost processes, all required mechanical svstems will be Jesipmed 4o operale
in porwer Failure situations, and all onit processes will be sized o accommodare futee flaws, hath

Tvdranlically amd feom o treatment perspeclive.

Dring construction of the upgraded treatment tacilities, existing reatment capobilivy will be

maintuined unbl the new fucilioes are installed and tested.

WETLAMDS
‘Twn gencral types of wetland are locaced within Brantnrd. e iz inland wetlands which ave undor
the junsdichion of the local Infand Wetland Commiszion and the other s tidel wetland which 15

wider the jurizdietion of the State Departinent of Envircormeial Proleciion.

Al the tretment plant site, inland weetlands are only located near the treatment plant ourtall strecture

where itdischargss into Branford Tacbor, The existing oulfall pipe oo e trealment plant side will

hroF i el FIAHLE



Ve reused in this vpgrade thersby avoiding any disturbance of inland wetlands that may be located

at the cutfill pipe discherpge.

Tidal wetlands in the vicinity of the trestment plant are located on Tewn property to the north of the
excisting treatment plant structeres, The eadsting reatment plant structures and dismrbed arcas are
all located within & chain link fence (hat cneompasses the site. The new trearment plunt Lacilities
would require w laraer areu thun the existing lacilitics bocause of the additional tankags and
syuipment reyuirements to remaove nitragen rom the wastewaler. This additional L requircment
for treatment is not available to the east, west or south diclating that some eneroachment int land
arpas nosth of the sxisting treatmenl facilitios ia necessary, Lindorstunding that it 13 tidal wetlands,
pravinns by used o filled plant sites wers prefecential by utilined for new stmctures ur buildings belore
additional land arca to the neith was used. Even soll, sume additional land srea beyond the present

fenee ling i roguired to be used lor treatment processes.

Recoonizing this, the impact of the welland disturbance has been minimized hy deepening the
treatment siuctures 68 much as practical while still allowing for ellsetive trestment and by using
shesting :n the canstruction process to minimize the cncroachment, Alzo. the bulk of the treatment
strinctres in tidal wetland areas have been Inocated inan wrea previously used asa sludge lagoon.
Tidul werlznd distucbances will therefore he mestly tamporary in maure, and after the constrclicn,
will he restored ta their orisinal contours with fidal wetlund soils that will be srockpiled by the
contracter. See Figure 8-] fora plan of (he tidal wetlind areas thar an: unbicipated to be utilized for
comstruction hevond slready disturbed areas, Based on this plan, the unticiparcd additional wetlund
distuchance (beyond that aleendy disharbed) is appraximately 0.2 acres to achieve HLINL, aml An
additional 0.1 penes (k3 weres toral) to schieve 1ML,

all ather treatment plant struclures have heen located within the existing plent sits,

The potential for increased @osion and sedimentution into the river (via catch basing), and tidal
weelland exists during the construgtion phase el this project. This will he mitigated by the use of
properly selecled, installcd and maintained sfosion control deviees that will be the respensibility ol
he Contrucler o maintain and the coustmetion inspecior fo enforce, The State of Conneeticul
“ramidelines far Sodl Grosion and Sediment Conteol™ will e usel a3 a hasis (or all soil erusion
corirod, The potential als exists to impaet tlal wetland areas accidentally during the eomstruction

operations. This will be mitigatad by e use of construction foncing delincating areas (har &re ol

Q-2
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1.

to e disturbed. The contractor will nol be able to stare sguipment, materialz or atherwise disturh

those arcas,

LAND USE
The existing land use of the site is 45 & wastewuler treamment facilily and hes been since the early
16l The proposed siructurss and processes in the selected plan are consistent with the DpEraticns

currently located at the treatment plunt.

I'he land surrounding the (reatment plant is preseatly used for 2 marina, senior housing and a3 ofher
resicential development, Zooing will allow a variety of commercial development w the west of the
trealment plant site and residential development to the east and south, although any development
will be severely restricted by floodplain and tidal wetlands prevalenl in the ares. Exeepr for adoc
complaints and the poor trallic patterns cansed by septage truck deliverics, no other negative impact
ant he local ares is documenred for the treatment plant facilities. The installation af odor centeul
facilitics and the relocation of the seprage truck drop-off location to within (he plant sime will
alleviate these problems, All viher truck deliverics and picl-ups will be restrictad to the plant site

excapl when ermiving or departing.

The recommended plan for treatment plant also should not affiect the land use and development
patlerns in the arces immediately adjecent to the frestment plant. The probahblc enhancement of

surtace walers and reduction in adors should help preserve carrent valnes of properties,

It is also unlikely that zoning pattems will chanee dramatjf_:ﬂ]]!r- Lovward increasad density or flat
sewers would be mslalled in arcas ather than these deseribed in Chapier ¥V during the planning
period solely hecanse of the construction of the treasment plant. Fistorizally, this has noet been the

cazse and with the current tunding situation for sanitary sewers, is uolikely W change.

VEGETATION AND WILDLIFE
The vegetation within the treatiment plant site fenced srea, excluding the former sludge [agoon area,
is mastly comprised of lawn grasses and other luw value plants that typically inhabil disturbed and

heavily nsed areas, This vegelution has & low value Sar any wildlife.

The shulge lupoon arca consists of two Jagoons (hat were vsed tor sludge slorepe in the past.

Heardwalls, drainage structures and piping ave lecated within this epproximate ons sere wrea and
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thers are sighs of material stockpiling to the narth of the lagoen area. The lagoon aren s partially
covered with vegetation common to o tidal wetland arei. 1his vepgelation is possihly usezhle by

wildlife spocics although the presence of sludge: deposits limils its value as a habiiat.

Chutside of the lagnon arew. the ridal wetlands are less disturbed. The new treatiment planl structires
will iminimize impact on these Breas sinee the vast majarily of the steuctures will be lncated in the
sludge lagoon area. Anv overescavation beynnd that necded for permanent stryclures will be
ternperary i nelurs and will be stockpiled by the constivelion eantrcior far ie-establishment atrer

conatruction iz completed,

The Matral Resources Center a1 the C1TEDP hus reviewsd the Matural iversily Data Duse maps
ald [iles and has concluded that o endangered species, threatened specics or specica of special
coneern are Incated in the arsa of the treatmaent facility, This comrespondence can be tound in

Anppeadix 1

GROUNDWATER

The treatment plant site is not located o or near Ay existing public water supply groundwater
soaree. The use of the plant site in the futwre as a source of patahls groundwater is both impractical
and waltkely siges its current and firmure classification is GO, Public water supply is cucrently
provided to moar residents and busineazes by the SCCRWA Lake Saltoustall warer supply svitein

and eny fimure weter supply in Branford is planned to be suppliod by thiz syvstem.

Thers will be no impact on individuel wells or groundwater quality. The planl discharge is a praint
souree discliarge int Brenford Harbor and theesfore will nor have any impact on cxisfing water

qualily conditiongs.

FLOODPLATS

Tl Federal Emergency Manapement Ageney (FEMA) Lus prepared a Flood Lisurance Study for
the Tewm of Franfond which includes flood mapping and clevations for the treatment plant site and
vicinity as well as Branford Horbor, FEMA sarablishes the flovd elevation in the area of the
rretment planl discharge al Elevation 12.0 (112.0 if using treatment plant damm) for the 100 yeur
frequency flocd. Some existing treatment pirnt site arcas ace below this elevation although all

EXISTITE Lrestmant plant stroctires arc above this finod elevation.



Ll L ATRACY s 5

Al future slructure alevations will alsn he set abave this 100 vear flacd elevation, Treatment plant
hiydrauliczs will be cstablished so that all plant functions will he operarional during the 1N vea;

Mead, See Figurs §-2 for e hydranlic profile tirough the wreatment plunt

AIR QUALITY

Unee construction is completed, the treatment plant structures and process will have no fegative
impact ou air guality, Odors associated with the anaerohic digesters, seplape delivery and sludas
provessing facilitics at the existing treatment plant will be climinated ar conluined and trearcd ar
the upgraded treatment plant. Ihe anacrobic digesters, a source of udors, are 1o be replaced with
aztchic holding wmks which will be ducted to an oder control system.  The solids processing
lugilities and other odor genceating areas of the treatment plant including the gravity thickener, pre-
treatment area, and tha seplage receiving tacility will have ull adors contained by covers and then

docted 1o & centralized odor control facility for rredalment of the ducted aic,

Puring the construction af the treatment plant upgrade, lemporary increases in dust curbon
manckie and ather foesil fiel byproducts will increase. 10st will be cantealled byt wse of waler.
lemporary gravel roads and the estublishment of proundeover duging extende] pertnds of inectivity,
Tl increase in foasil fiel byproducts is & featues of any construction and is diffieult 1o avoid. The
temporary inerease will he mitiguted by the previiling wind in the zreq and will be ultimately be

olfsct by the reduction in permansnt odars al the facilily.

NCHSE

The upgeaded facilities at the treatment plant will be designed o permanently reduce noizs levels
{rum operations. At present, significant noise from the site i created by the oxvaen penerating
compressors and contral valves. These compressers will be replaced with blawers enclosed in an
acraisiic enzlosure in the uperaded facililies. In addilion, all ather nojse pencrating operationg will
be mitigated by aconstical enclosures, Iocation of the equipment away from the road, pse of sound
allenuating construction materials such s aeoustic Block and nsulztion, end cuipment
specilications that will dictate allowable noise levels emanaling from the equipment. Finally,
incroased vererative bullering Belween the Lreatment plant and the properiy boundary will be

included in the uporade,

The canstruction of the upgraded fecilities will imvalve the use ol variouz frucks and constroction

eiuipment, The demelition of existing fucilities and e new CONEtMCiivn may temporarily elevale
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the noise Jevels [rom the trealment plant sile above current background levels, The nearsst
residences are located appeesimately 00 et east along Dlock [stund Boad, so the distance from

the plant site will help mitigate the impact of the consoruction naise,

The impeet of constouction aud deseliticn noize can be midgated Iy enforcing a weekday work
schedule and normal dasstime working hours. Eguipment and construction noisc, while noticcahle,
is not cxpocted to raise noise levels from the site boundary above levels thet would be considered

deleteriaus.

J. TRAFFIC
During estimated 30 month construction Ume ol the reslment plant upgrade, the daily volumes of
truck and oteer vebicular traffic w and from the site during projest working hovrs, tepically 790
A ta 330 PM, will increase significantly. Upon completion of the duily work routine and on
wickends and holidys, existing rallic paterss will preveil. I s alse expectad that the lock of site
slurnpre sreas Tor the contractars operations will contribute 0 the ncal traffic increase ahosee what
would afherwize nntmally be cxpocted ginee the contractor may need o store equipment and

materials off of the plant sife.

Agcess to the rreatment plant site is from Block lsland Rosd only, and to there, sccess Tor trock
traffic from the Connecticut Turnpike 15 loodled o using Exilts 533 or 52, accessing Muople Sireet,
procesdine w Indian Neck Road and then to Smh Monrowess Streer. The use of alternata routcs
ta the plant site is wndesitable smee chis would requirs thet the construction traffic uss the elesady
congeated conter of town urea or treve] throueh residential areas, South Montowese Street norh of
the Indizn Mevk Romd mtersection is also considered of limited use becanse of a low clearance
raileoaud bridge which is cxpected o be unuszhle for some trucks. Construction traffic will therelure
ha mnarly limited to the aboye mendoned rools and for the sale of salely, will be limited a: such
by specification in he contiact documents. Traffic conteal flagmen for egress from the plant sile
and from South Montowese Street will he provided by the construction contractor doring penods

ot high tmck maffic.
Thers 3 alse expected to be an increase in traffic gencration from daily treatment plant operalions

sirgee slodpe will need to he remmnved from the sile o grealer quantities dunng the period of slodge

storage tank construction. This will be a simall impact it comparizon tothe contractars oporations.
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The permanent access drives Lo the Facility will be relucated to allow maintesance sosess 1o new
plant structures and to provide beller sight distances {or trucks and cars leaving and entering the
site. Seplage lucks will ne longer discharge (heir loads in Block Island Road but will now da =0
within the confines of the trestment plant site, Pakiog for plant personnel will be relocated from
Block [sland Road o within the treatment plant site thereby eliminating the dangerons pedesticiin
teaflic condition on Block Island Road. Cnee operations a1 the upsraded frestment [*lant
commence, additional truck traffic eonsisting of twice daily sludge removal operations and
oecasional chemical deliveriss will prevail in addition 1o the current vehicular traffic, which will

ol decrease due to the plant upgrade,

K. SECONDARY IMPACTS
The proposed treatment plant provides for an average daily flow of 4.9 MGL ta he generated in the
desipmn year of 2020, This is an additicnal fow of 0.4 MOGIX (00,000 gallens per day} over the
it plant design capecity and a flow of zpprosimately 0.8 MG (300,000 gallons per day) over
the present average daily flow, This additional flow atteibutable W sunitary sewage is prajected

Lo be renerated as shown in Table 91:

TABLE 9-1
FUTLURE FLOY EVALUATION

LOCATION AVERAGE FLOW IN GT'D

1. Prpulation growth to 2020 213,001
2. Undeveloped indusieielcommerciul land in Branfod 1T, BD0
3. Marth Branford reserve capacity [RUER]H
4, Stoey Creel area i, 200
5. Morlhferd Eead grea 13,200
. Fose Hill Eoad arca a.800

ST OF FLOWS 65, 000

By providing tor additional capacity al the treatment plant for an expanded sewered population, it
1 irmportant to verity that any proposed sewersd areus ars consistent with Siate amd Jocal planning

requirenients, Inadditon, by providing sewers o an ares, secondary development alang the sewer
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vate may vecur. Any additional developinent. however, must be cossisient with the Town Planning
and Soning regulations snd meet thess requirements for development. Indirect impecls, as these are
collectively called, will be compared here 1o the Town Plan of Development and the State of

Cuonoeclicut Conservation and Development Policies Plen for Connecticur, [902- 1907,

1. FPopulation Growlh fe Year 2020

Future population growth in Branford is expected 1o be distributed equally throughout the Town
within existing and new housing. Where new housing is fo be constructed. it will occur in aveas
presently zoned by the Town of Beanfond os R-4 and B-5 residence districls, Those ureas zoned K-4
20,000 5L lols) are in denser population aregas and mosl likely W have a need for sewers in the 20
yoar planning period, This need 15 reflected in the Town zoning repulations. Uhe available B-4
zones in Branford arc all in areas classilied by the Stute as urhan growth aceas, are near urhan arczs,
and are 1 lpeabions in which existing sanitary sewers gre located nearby, The indirec! impact of
providing small scale sanilary sewers to thess potential housing developments is small and auy
planned develapment hers would therefore be consistent with Tows sod State plenning policiss.
Developmenl slaled to cecur in B-5 zones (20,000 8T loiz) are not cxpected to be provided with
sewers i this Plan since sle reguirements will allow adequate subsurface dispesal systems weluding

reserve arcas.  This is zlso consistent with State und Town planning policies.

2. Undeveloped Industrial/Commercial Areas

The major remaining industrial arcas n tewn aee loculed on partially developed rural land and in
urhan centers. Developmenl from these areas are planned Lo contribute 170800 apd of flow, All
uf the available indnsrial Jand in Town is already sewered in anticipation of development so the

gdditionul impects of providing sewers to these areas have ulready boan realized.

3. North Branford Beserve Capacity

Additional sewsering of arcas classitied in the State of Connecticut Conservation and Development
Folicies Mlan as orban growlh wreas in North Brantoed ace possible.  Sewered areas o Morth
Wranford that currently ow to the Branford sswer system are penerted [rom the “Scection A™ part
ol Morth Branford which includes the areas direcily south of Lake Gaillasd, A fuciliny plan

cofnpleted for Morth Branford wnd recently reviewed and updaled by the own oF Morth Bianfod

-9
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hus determined that the maximum Hosw tram Section A would be 500,000 gallons per day. This will
Limit &y fisture sewered population growth m this ares since any flow requests from Nosth Giranford

ahowve this value would not be able to be aceepled ar the Branford treatment plait,

4, Stony Creek, Northford Road, Rose Hill Road Areas

[he Sty Creck, Morthford Road area and Rose Hill Road areas are locations determined earlier
its this lan a3 eventually being in need of sunitary sewers for a permancnt solution o subsuifzes
disposal problems, Both the Narthford Road and Rose Hill Koed areas fn wwn are classitied as
wrban growih aseas and the Stony Creek area is classified ey a Preservation area in the Stule

Comservation and Development Policies Plan.

The Worthford Road area is an arca of appruxiinately 65 widely spaced howes who are experiencing
snhsurfuce dispeaal difficulties. There is a nearby sewer t the south fo which these homes could
curiect that would provide servics for these residents acea anly. Additione! expansion beyond the
immediate aren is unlikely as the penerul uren iz 2oncd R-5 and other residences are nof cxperiencing
any subsurface problams at this lime, Connections to the sunitary sewer by these additional homes

wiould aleo be expensive since the local tnpography is not conducive to sewering.

The propused sewers to sorve the approxivsate 43 homes in the Rose 1] Road arca would else serve
the immediate arca only. There is a nearby interceptor 1o which the sewers from the Rose Hill Road
area won'ld connect so additional development along the scwer route would vot osour. The open
areay surrounding these homes is a combination of welland area and State of ConneclicutTown
Lund Trust owned and administered apen space thul is presently nsed for walking rails and related
functionz. This open space arca will not be developed duc to its current wod planned future wse,

I'he Stony Creek arca is a densely populated arew of approximately 325 homes s commercial
develupment thar is currently sxperiencing subsurface disposal proklems. I this area is sewered,
the sower system proposed wonld collect all Dows from the Stony Creek aea and most likely pumy
ta the existing sewer i Demascos Road,  Pumping the low to Damascus Raoad sewer would
preclode any additional sewer connections ltom arcas entside of the Sluny Creek area. Sowering
e Stony Creek area would be conststent with the State Plan since il wonld aliminate the cureent

suhsurfice disposal problons in the area.

o
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L. PERMITS

The following applications will be required to ba filed and approval received hefore the constniction

ot the modifications fo the waslewater treatment plant is ahle to proceed:

I Freiia-r==] A K1 4F 1

Cerlificate of Zoning Compliance - To be filed with the Town Planning and Zoning
Commizssion. The site must comply with Town zoning regulations for sethack distances,
nse, dimensions of 1ol and other requirements. A special exception may be required for

sethack from street line for the pre<treatment building.

Guilding Permit - The Town of Branford Building Deparmment will require a building permit
for the construction activities. This permil is requited to be filed with the Guilding

Departiment.

Flood Flain Pormit - A flood plain pefoil is requirsd becavse some of the construction is
al wn elevalion below the T vear flood loval, This permmil is required & be filed with the

Office of the Town Eogineser.

Tidal Wetlands Permit - The (Mfice of Long Island Sound Programs (OLISP) of the
Diepirbment of Environmental Protection {I2EF) regulates all woik within a Gdal wetlands,
and Jn tidal, coastal or navigable walsrs of the stute. This jurisdicrion s delaed ws the anes
waterward of the one vear high ride line (Elevation 5.4 NGV at Branford Harhor), Tidal
weellands are delmed in the Repulations of Connecticnt Stile Agencies, Section 22a-29 of
the Connesticut General Stalules (CG8), and includes areaz mapped pursuant o Seclion
223-30 UG5, Regulations are covered nnder Seclion 22s-28, 228-32, 22a-33 C45, and
Sections 22e-30-1 through 17 of the Regulations of Conpecticul State Apencics. 1t is
pogsille that theee are Gdal wellunds in the ares of some of tha new constriction although
much of the arca appears dismrbed and previously [illed. The tidal wetland areas will noed
to be identificd by a qualificd scicatist and then surveyved W exactly Iocate these areus so

thar the permit {iling sod approval process s completed prior o desige completion

Structures, Dredas und Fill Pormits - This parmit most be Gled with the DEP prior o
conducting any dredeing, [l or stroctuees within the arca waterward of the Ligh tde line.
Thiz perimit iz issued and administered by the Offce of Long [sland Sound Progoms and

v romlated under Roctinm 22a2-361 of the CGS.
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Cirastal Area Monapgeroent - A coastal site plan must be suboitbed for appeoval o the Town
Planning and ¥oning office.  This plan must show consistency with the coastal policics in
Section 22a-106 ol he General Stalutes and deline the polental adverse wnpacis of the
proposed construgtion.  The use and structures must be reviewed and approved in

accordance with the Connecticut Coastal Management Act

115, Acmy Corps of Engineers (ACDE) Mermi - ACOE jusisdiction for tidal warees undes
Section 404 of the Clean Water Act cotends to any adjacent wetlands beyond the highest
annual tide {Klevation 5.4 NG An ACOE permit must be Nled for 1f there 1= any Glhong
in theese wellund areas. Mew resulalions delegating much authority to State jurisdiction is
possible via the Cannecricut Programmatic (General Permit in conzere with (1LISP. Since
this is a now process, ttle information is aveilubls, Begandless, some form of o pemil

uncier this reeululion will be regquired.
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