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Municipality of Brightonn 
Brighton WWastewater TTreatment Sysstem Class EA    Phase 22 Report (DRAAFT)  

1.0  INTRRODUCTIONN  

1.1  Backkground 

The Munnicipality of Brighton (tthe Municippality) initiateed a Classs Environmeental Assessment 
(Class EEA) of their wwastewater treatment ssystem in Auugust 2016 to address various prooblems 
experienced with treeatment (e.gg. elevated aammonia cooncentrations in the treaated effluent) and 
also to ensure that inncreased inffluent flows ffrom future ggrowth can bbe effectively accommoddated. 
In order tto fully define the probleems and idenntify a preferrred solutionn to address these issuees, J.L. 
Richardss & Associates Limited (JLR) was reetained by thhe Municipallity to assist in the comppletion 
of the Claass EA. 

The Munnicipality includes the foormer Town and Townsship of Brighhton and is the most eaastern 
Municipaality within thhe County oof Northumbberland. Thee Municipaliity is bounded by the CCity of 
Quinte WWest to the eeast and the Town of Craamahe to thee west, with the shorelinne of Lake OOntario 
to the soouth.  Highway 401 provvides the maain east-wesst corridor thhrough the MMunicipality, which 
tends to be a regionnal focus forr hamlets inn the surrounding areass. Refer to Figure 1-1 for an 
overvieww of the Muniicipality and study location. 

The communal sewaage system ggenerally coonsists of thee Brighton WWastewater TTreatment Laagoon 
system ((currently rated for 4,6000 m3/day), the Harbourr Street Sewwage Pumping Station (SPS) 
and forcemain, a smmall sub-areea sewage pumping staation and foorcemain seervicing Pressqu’ile 
Provinciaal Park, andd several kilometers of gravity colleection seweer. Approximmately half of the 
sewage generated inn the collecttion system is directed to the Harbbour Street SSPS and puumped 
via a 8.2 km long, 3000 mm forceemain to the Lagoon treaatment systeem and the oother half floows by 
gravity too the Lagooon treatmentt system.  RRefer to Figgure 1-2 for an overvieww of the Brrighton 
communal sewage ssystem. 

As notedd above, the Harbour Strreet SPS recceives sewage from appproximately hhalf of the exxisting 
collectionn system. The SPS ggenerally coonsists of aa wet well/ddry well connfiguration aand is 
equippedd with threee dry pit centrifugal typpe raw sewaage pumps (lead/lag/sttandby operration) 
completee with inlet aand outlet pipping, a standdby diesel ggenerator, a wet well emmergency ovverflow 
to Butter Creek, and related instrrumentation and controlss for the station. 

J. L. Richaards & Assocciates Limited JLR 227271 
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Municipality of Brighton 
Brighton Wastewater Treatment System Class EA          Phase 2 Report (DRAFT)  

The wastewater treatment system consists of a 0.68 ha single cell aerated lagoon followed by a 
single cell 5.44 ha waste stabilization pond with baffle partition curtains followed by a 2-cell 
constructed wetland with a total surface area of 6.2 ha.  There is also a chemical storage/feed 
system used to facilitate continuous phosphorus removal.  Chemical is introduced after the 
aerated lagoon and upstream of the waste stabilization pond.  Treated effluent from the waste 
stabilization pond is discharged continuously to the constructed wetland and from the 
constructed wetland it continuously discharges to a natural wetland and ultimately to Presqu’ile 
Bay, which is located off the northeast shore of Lake Ontario.  

J. L. Richards & Associates Limited JLR 27271 
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Municipality of Brightonn 
Brighton WWastewater TTreatment Sysstem Class EA    Phase 22 Report (DRAAFT)  

1.2  Classs Environmmental Asseessment Proocess 

The Ontaario Environnmental Assessment Acct (the Act) ssets out a pplanning andd decision-mmaking 
process so that poteential enviroonmental effffects are coonsidered before a prooject begins..  The 
purpose of the Act is to providee for the prootection and conservatioon of the naatural environment 
(R.S.O. 11990, c.E.188, s.2). 

The Munnicipal Classs  EA processs is followed for commmon types of projects to streamlinne the 
review process whilee ensuring tthat the prooject meets tthe requiremments of thee Act. It invvolves 
detailed site-specificc informationn gathering and studiess, as well ass consultatioon with the public 
and stakkeholder ageencies. In 1987 the fiirst Class EEA guidancee document prepared bby the 
Municipaal Engineers Associationn (MEA) on behalf of Onntario Municcipalities was approved under 
the Act.  Updates and amendmments were ssubsequently made in 11993, 2000, 2007, 20111, and 
2015. 

This Classs EA has bbeen initiatedd as a Scheddule ‘B’ project. Projectss categorizeed as Schedule ‘B’ 
undertakkings have thhe potential for significaant environmmental effectts, and are required to follow 
Phase 1 and Phase 2 specified under the MMunicipal Claass EA. Thiss includes coonsultation wwith all 
parties thhat may poteentially be affected by thhe project, aand the prepparation of aa Class EA PProject 
File that documents the Class EEA process for the projject. At thee end of Phaase 2, the pproject 
Schedulee is reviewedd to determiine if the prooject is compplete under a Schedule ‘B’ Schedulle or if 
the projeect needs to proceed as a Schedulee C undertakking in whichh case Phasses 3 and 4 of the 
Class EAA process arre completedd. 

The Classs EA frameework definees the proceess for each type of prooject (refer too Figure 1-33). For 
Schedulee B projectss, the comppletion of thhe followingg Phases off the Class EA processs are 
required:: 

PPhase 1 – Ideentify the Prooblem and/oor Opportuniity 

PPhase 2 – Ideentify Alternaative Solutioons to the Prroblem and/oor Opportunity 

The Projeect File shalll be made aavailable for public and aagency revieew at the commpletion of PPhase 
2 of the CClass EA proocess for a mmandatory 330-day period. If there aare no requeests to the MMinistry 
of the Ennvironment aand Climate Change (MMOECC) for aa ‘Part II Orrder’ within tthis 30-day rreview 
period, thhen the projeect may procceed to implementation (Phase 5). 

J. L. Richaards & Assocciates Limited JLR 227271 
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Brighton WWastewater TTreatment Sysstem Class EA    Phase 22 Report (DRAAFT)  

1.3  Objeectives of thhe Class EAA  

The objeective of this Class EA iss to identify tthe preferredd strategies for wastewaater treatment andn 
for the mmain sewagge pumping station andd associatedd forcemainn for the Brrighton communal 
sewage ssystem overr a 20-year pplanning period. 

The purppose of this Report is tto summarizze the resultts of Phasee 2 of the CClass EA proocess, 
includingg providing aa review of the various options thaat have beeen considereed to addresss the 
Problem Statement ddetermined dduring Phase 1 and to reecommend a preferred alternative.    This 
Report also summarizes Phase 1 findings (bbased on a sseparate repport completeed for that PPhase) 
and summarizes ageency and pubblic consultaation activitiees; 

2.0  SUMMMARY OF PHASE 1 FINDINGS  

2.1  Key  Findings 

The following are somme of the keey Phase 1 findings: 

 TThe raw sewwage is relatively “high strength” for a dommestic sewage, with monthly 
saamples eachh year fallingg in the rangge of literaturre values forr medium to high strength raw 
mmunicipal waastewater. Some maximum valuess are reportted to be evven higher. This 
suuggests thatt non-resideential contribbutions to thee waste streeam (e.g. industrial wasstes or 
other sourcess) may be significant annd may be looading the laagoon at a higher rate tthan it 
wwas originallyy designed foor treating. 

 TThe main concern over the past sevveral years is related too treated efffluent qualityy. In 
particular, ammmonia conncentration has exceedded the ECCA limits (sstabilization pond 
efffluent) and objectives ((wetland efflluent) on seeveral occassions. Addiitionally, in ffour of 
thhe six years reviewed,, the ECA limits for tootal phosphhorous weree not met in the 
sttabilization ppond. Theree are no limits specifiedd in the ECAA for E. Coli,, but the objjective 
(wwetland) wass not met in five of the six years reviewed. 

 AA detailed reeview of thee wastewateer treatmentt system peerformance indicates that the 
exxisting systtem experieences a nnumber of challenges including: regular organic 
ovverloading, potential shhort circuiting, and limitted hydraulicc detention time, issues with 
innefficient aeeration, rapid sludge aaccumulation, and pooor ammoniaa effluent qquality 
thhroughout thhe year. 

  The wetland portion of thhe treatment system dooes not appeear to be prooviding signnificant 
treatment withh the excepttion of somee marginal deecreases in Total Phospphorus. 

J. L. Richaards & Assocciates Limited JLR 227271 
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Municipality of Brightonn 
Brighton WWastewater TTreatment Sysstem Class EA    Phase 22 Report (DRAAFT)  

 DDue to the age and condition oof the existting infrastructure, it is estimatedd that 
approximatelyy $500,000 in infrastruccture rehabiilitation and maintenancce at the Haarbour 
SStreet SPS and Lagoon is required oover approximmately the nnext 7 years.. 

 UUpdated poppulation and flow projecctions show w that the cuurrently appproved ECA rated 
caapacity of thhe existing trreatment sysstem is not aanticipated tto be exceedded in the 200-year 
planning periood for this sttudy. 

2.2  Phasse 1 Problemm and Oppoortunity Staatement  

Based onn the informaation develooped and analyzed durinng Phase 1 oof this Classs EA, the folllowing 
problem//opportunity statement wwas developeed for the prroject: 

The Brigghton commmunal sewagge system generally coonsists of sseveral kilommeters of ggravity 
collectionn sewers, a main puumping station, a smaaller sub-arrea pumping station aand a 
continuously discharrged lagoon based treattment systemm that incluudes an aeraation cell, a waste 
stabilizattion pond, a constructedd wetland and a continuoous chemicaal feed systeem for phospphorus 
removal.  The treatmment system is currently licensed unnder Environnmental Commpliance Approval 
(ECA) NNo. 3081-9XQQNZK whichh stipulates certain opeerational andd performannce requiremments. 
The systtem currentlyy services aan estimatedd populationn of 6462 annd some poppulation groowth is 
projectedd to occur wwithin the 220 year plannning periodd that will ggenerate addditional flowws and 
increase hydraulic looading to thhe treatmentt system. Thhe system iis currently only operatting at 
approximmately 60% tto 70% of itss ECA rated “hydraulic” ccapacity. 

Based onn an evaluaation of the aavailable opperational hisstorical treated effluent data, it hass been 
determinned that the treatment ssystem hass regular difficulties in aachieving thhe effluent qquality 
required by ECA NNo. 3081-9XXQNZK, paarticularly foor ammoniaa and in soome cases Total 
Phosphoorus. A revieew of historirical raw sewwage qualityy, hydraulic iinput and thhe overall phhysical 
configuraation of the LLagoon bassed treatmennt system, inndicates thatt the relatively high strrength 
raw sewaage combineed with physsical limitatioons of the trreatment sysstem is the primary cauuse for 
the treateed effluent eexceedancess. The systeem, as curreently configuured, is not ccapable of trreating 
the organnic loadings received froom the collecction systemm. Further thhe constructeed wetland pportion 
of the treeatment systtem is not prroviding anyy significant treatment wwith respect to the parammeters 
of concerrn. 

In additioon, the Harbour Street SSPS and the Lagoon bassed treatmennt system weere evaluateed as 
part of Phhase 1 of the Class EA. Due to the age and condition of the existing innfrastructure,, 
within thee next 7 yeaars approximmately $500,0000 in infrasstructure rehabilitation annd maintenaance 
is requireed. 

J. L. Richaards & Assocciates Limited JLR 227271 
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Municipality of Brighton 
Brighton Wastewater Treatment System Class EA          Phase 2 Report (DRAFT)  

3.0  PHASE 2 PUBLIC AND AGENCY CONSULTATION  

The Class EA process requires consultation with parties that may potentially be affected by the 
project. As part of Phase 2, the consultation plan developed in Phase 1 was followed in order to 
facilitate communication with the public and various agencies and other interested parties. Refer 
to Appendix A for the Phase 2 Public Consultation Summary and supporting documentation. 

Key components of Phase 2 Stakeholder consultation include: 

 Reviewing the Public Consultation Plan (developed in Phase 1) 
 Project Team/Committee Meetings 
 Responding to Public Stakeholder Comments 
 Responding to Review Agency Comments 
 Maintaining Project Mailing List and Contacts 
 Public Information Centre 
 Notice of Completion 

Key consultation correspondence from Phase 2 is included in Appendix A.  A brief summary of 
some of the key results of this consultation is presented below: 

 MOECC - The MOECC reviewed the Phase 1 Report and other available information on 
the project and determined that the existing effluent limits will remain in place. The 
Ministry noted that the Class EA evaluation should consider that some add-on treatment 
options could provide incidental improvements in overall effluent quality. Improvements in 
BOD and TSS in addition to ammonia were of particular interest in to the MOECC. The 
MOECC indicated that they do not anticipate giving credit to the effluent quality 
improvements that the constructed wetland may provide. 

 MNRF – The Ministry of Natural Resources and Forestry (MNRF) provided general 
information on the databases available. It was also noted that any expansions of the 
existing infrastructure should not be placed within the Provincially Significant Wetland 
(adjacent to the engineered wetland). A site assessment was also recommended to 
identify the presence of any Species at Risk and/or their habitat.  

A mandatory Public Information Centre (PIC) will be held in advance of finalizing this Phase 2 
Report. The PIC will solicit additional input for consideration in establishing the final preferred 
alternative. 

J. L. Richards & Associates Limited JLR 27271 
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Municipality of Brightonn 
Brighton WWastewater TTreatment Sysstem Class EA    Phase 22 Report (DRAAFT)  

4.0  ADDDITIONAL CCONDITIONSS AND CONNSTRAINTS 

Phase 1 of the Classs EA involvved problemm/opportunityy definition, which includded identifying all 
relevant existing connditions and constraints to ensure thhat feasible alternative ssolutions could be 
properly identified and evaluateed in considderation of aall of the prroject speciffic circumstaances. 
Some addditional key conditions aand constraints were alsso confirmedd early on inn Phase 2 annd are 
outlined below. 

4.1  Treaated Effluennt Requiremments 

The wastewater treaatment systeem is rated ffor an Averaage Day Floow (ADF) of 4,600 m3/daay. An 
evaluatioon of projected growth wwithin the service area wwas undertakken as part of Phase 1 of this 
Class EAA and basedd on this evaaluation, the 20-year dessign averagee day raw sewage flow to the 
lagoon iss anticipatedd to be lesss than the ccurrent rateed capacity and there iss no need for an 
increase to the ECA rated capaccity during thhis time periood. 

The existing ECA coompliance reequirementss for the treaatment systeem are outliined in Tablle 4-1. 
The MOEECC was coonsulted neaar the end off Phase 1 annd early on iinto Phase 22 of the Classs EA. 
During thhis consultation, it was confirmed tthat the currrent ECA reequirementss are to remmain in 
effect as part of thiss undertakingg. It was nooted by the MMOECC thaat enhanced treatment sshould 
focus on addressingg the issues associated with ammoonia removaal and to a lesser extennt total 
phosphorous. The MMOECC indiccated that duuring the evaaluation of options in Phase 2 and mmoving 
forward iinto preliminnary design, consideratiion should bbe given to alternativess that can provide 
some inccidental impprovements in the treaatment of TTSS and cBBOD5. Documentation oof this 
correspoondence withh the MOECCC is provided in the Connsultation Suummary (Appendix A). 

Table 4-1 Existing EEffluent Commpliance Liimits – Wasste Stabilizaation Pond 

Paraameter Conncentration 
in Effluent 

Loading iin 
Effluentt Non--compliance 

CBOOD5 300.0 mg/L 138.0 kg/dday Annuual Average 

Totaal Suspendedd Solids 400.0 mg/L 184.0 kg/dday Annuual Average 

Ammmonia + Ammmonium Nitrogen 14.0 mg/L * 
17.0 mg/L ** 

64.4 kg/daay * 
78.2 kg/dayy ** Montthly Averagee 

Totaal Phosphoruus 1.0 mg/L 4.6 kg/daay Montthly Averagee 

Notees: * from Maay 01 to Octtober 30        
** froom November 01 to April 30 

J. L. Richaards & Assocciates Limited JLR 227271 
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4.2  Receeiving Wateer Assessment 

Based onn the abovee-noted conssultation withh the MOECCC and giveen the fact thhat an increase in 
the ratedd capacity iss not requireed for this pparticular unddertaking, aa receiving wwater assessment 
was deemmed not to bbe required. 

5.0  IDENNTIFICATIOON OF WASTTEWATER TREATMENNT ALTERNNATIVES  

5.1  Evaluation and Selection MMethodologgy 

The main objective of Phase 2 of a Classs EA is to iddentify and evaluate poossible alterrnative 
solutionss to the probblem(s) (and/or opportunnities) identiffied in Phasse 1. All reaasonable pootential 
solutionss to the probblem(s), including the ‘Do Nothing’’ option, aree consideredd. Class EAAs for 
wastewater projects generally reesult in the iddentification and review of a broad rrange of soluutions. 
It is also important too note that tthe objectivee of Phase 2 is to focuss on a deterrmining an ooverall 
“generalized solutionn” to the prooblem and not necessaarily all of thhe intricate details whicch are 
typically further expplored as paart of Phasse 3 of a SSchedule C Class EA and then ffurther 
developeed during a ppreliminary aand detailedd design stagge (i.e. incluuded as part of Phase 5 of the 
Class EAA process annd referred too as Implemmentation). 

In order to facilitate the evaluattion and sellection of thhe preferred solutions dduring Phasee 2, a 
transpareent and logiccal three parrt assessment process wwas established.  This process incluuded: 

  Innitial screeni ng of alternaatives; 
  DDetailed evaluation of scrreened alterrnatives; andd  
  SSelection of aa preferred aalternative. 

The first evaluation sstage considders the oveerall feasibilitty of the pottential solutions and ideentifies 
those altternatives thhat fully address the prooblem statemment.  This step ensurees that unreealistic 
alternativves are not ccarried forwaard to a moree detailed evvaluation staage. 

Based oon the initiaal screeningg, a detaileed assessmment of the short list of alternativves is 
conducteed. Evaluatioon criteria wwere developped based onn a review oof the backgrround informmation, 
experience on similaar assessmeents and in cconsultation with Municiipal staff. Thhe evaluatioon was 
conducteed using criteerion in the ffollowing fouur major criteeria categoriies: 

 NNatural Environment and Archeologyy 
 EEngineering aand Techniccal Consideraations 
 SSocial and Coommunity WWell Being 
  Financial Imppacts 
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Brighton WWastewater TTreatment Sysstem Class EA    Phase 22 Report (DRAAFT)  

Once thhe detailed evaluation was completed, a recommendded preferreed alternative or 
alternativve(s) was ideentified for ppresentationn to stakehollders and too solicit inputt prior to finaalizing 
a preferreed alternativve. 

5.2 Initiaal Screeningg of Alternaatives 

Several aalternatives are presenteed in Table 55-1 along wiith a summaary of the revview carried out to 
support aa recommenndation to eitther carry thee alternativee forward forr further evaluation or noot. 

Table 5-1 Descriptioon and Prelliminary Evaaluation of Wastewateer Treatment Alternativves 

Alternativve Reeview/Recommmendationn 

Option 1: Do nothingg 

1) Do nothing Review: This optionn would havee a negativee effect on thhe 
environmment as effluuent would liikely continuue to exceedd the 
ECA limmits and couldd also resultt in fines to tthe Municipaality. 
This opttion has not been carriedd forward ass it does not 
addresss the problemm.
Recommmendation: Do not carrry forward 

Option 2: Optimize/MModify Current Lagoon OOperations 

2A) Remmove sludge from lagoonn 
cells 

Review: Sludge remmoval has prroven in the past to not 
addresss the identifieed issues onn its own. Thhis alternativee 
should oonly be conssidered in coombination wwith other opptions. 
Recommmendation:  Carry forwward but onlly as an opttion 
to be coonsidered inn combinattion with othher alternattives 

2B) Optimmize baffle ddesign and 
upgrade//refurbish exxisting baffle s 

Review: Optimizingg baffle desiggn in the sta bilization poond 
(Cell Noo. 2) will not aaddress all tthe identifiedd problems oon its 
own but it should proovide some additional trreatment by 
improvinng lagoon reetention timee and reducee overall riskks in 
not meeeting ECA reequirements. . This alternaative should be 
only connsidered in ccombination with other ooptions. 
Recommmendation:  Carry forwward but onlly as an opttion 
to be coonsidered inn combinattion with othher alternattives 

2C) Modify lagoon opperating 
volume aand/or aeration 

Review: Previous u upgrades to tthe existing lagoon aeraation 
system have provenn not to be eeffective in adddressing thhe 
identifiedd problems. A new aeraation system is part of soome 
of the otther options being carrieed forward (ssee below). 
Adding aadditional la agoon volum e will not adddress the isssues 
associatted with ammmonia treatmment. 
Recommmendation: Do not carrry forward 
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2D) Optimize alum dosage for Review: Optimizing alum dosage will not address all of the 
phosphorous removal identified problems on its own but should help to resolve the 

issues with periodic phosphorous exceedances from the 
lagoon. 
Recommendation: Carry forward but only as an option 
to be considered in combination with other alternatives 

2E) Upgrade/refurbish the Review: Refurbishing the wetland is not anticipated to 
constructed wetland address all of the identified issues on its own. Initial 

conversations with the MOECC suggest that the effluent 
objects on the wetland are for data collection purposes only. 
Refurbishing the wetland, however, may provide some 
additional treatment and reduce overall risks in not meeting 
ECA requirements. 
Recommendation: Carry forward but only as an option 
to be considered in combination with other alternatives 

1F) Investigate and divert any 
identified high strength waste 
streams away from the lagoon 
system 

Review: As part of the preferred alternative, the Municipality 
should continue to work with its ICI customers in the 
community to assess options for reducing high strength 
sewage discharges to the collection system.  Reducing the 
strength of the influent loading to the lagoon system will 
assist in mitigating risks of impacts to the existing treatment 
system (and any new systems) and the resulting treated 
effluent concentrations. 
Recommendation: Carry forward but only as an option 
to be considered in combination with other alternatives 

Option 3: Install Specialized Treatment System to Complement the Existing Lagoon System 

3A) Install complete mix activated 
sludge process upstream of 
existing lagoons (e.g. Biolac 
Treatment System) 

Review: These options (Option 3) have all been reviewed 
based on information received from technology providers 
and all have the potential to meet the current effluent criteria 
and address the key issues in the problem statement.  
Recommendation: Carry forward 

3B) Upgrade aeration in the 
existing aeration cell and install 
submerged aerated bio-film 
reactors in the existing 
stabilization pond (e.g. WCS Bio-
Shell) 

3C) Upgrade/expand aeration in 
the existing cells and install an 
attached growth reactor following 
the existing stabilization pond 
(e.g. SAGR) 

3D) Add pre-screening and install 
a fixed film biological treatment 
process upstream of the existing 
lagoons (e.g. SMBR, MBBR) 

J. L. Richards & Associates Limited  JLR 27271  
  15 



                                                                                          
                                    

  

 
  

    

 
  

 

 
 

Municipality of Brighton 
Brighton Wastewater Treatment System Class EA          Phase 2 Report (DRAFT)  

3E) Upgrade aeration in the 
existing aeration cell and install a 
fixed film biological treatment 
process downstream of the 
existing lagoons (e.g. SMBR, 
MBBR) 

3F) Add pre-screening and install 
a bioreactor with activated sludge 
process and membrane 
technology upstream of the 
existing lagoons (e.g. MBR) 

Option 4: New Mechanical Treatment Plant 

4) Replace lagoon completely 
with a new mechanical treatment 
plant 

Review: This option has the proven ability to meet the 
current effluent criteria and address the key issues in the 
problem statement; however, the costs are anticipated to be 
much higher than the other options and significant changes 
to the site and operations would be required making it 
unaffordable to the Municipality.  Costs are estimated to be 
$15M to $25M with annual operating costs in the $750,000 
range. 
Recommendation: Do not carry forward 

J. L. Richards & Associates Limited JLR 27271 
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5.3  Detaailed Evaluaation of Wasstewater Treeatment Altternatives 

5.3.1 PProbable Coosts - Capitaal Costs 

An Opinion of Probable Construcction Costs (OPCC) withh a Class ‘DD’ (Indicative Estimate) leevel of 
accuracyy was develooped for eacch of the alteernates and includes allowances for design elements 
that havee not fully beeen developped. The OPPCC’s were developed based on paast experiennce on 
similar prrojects, profeessional judgment, and equipment ccosts provideed by suppliiers. 

Table 55-2 Total Esstimated Coost of Treatmment Alternnatives (20117 $) 

Option Estimatedd Capital 
Cost (20017 $) 

Option 2: OOptimize/Moddify Current Lagoon Opeerations 
2a. Remmove sludgee from lagoonn cells 1. 

2b. Upggrade/refurbiish existing bbaffles 2. 

2d. Optimize alum ddosage (studdy componeent only) 
2e. Refurbish the coonstructed wwetland 
2f. Diveert high strenngth waste sstreams 

$ 1,0000,000 
$ 300,000 
$ 30,0000 
$150,0000 

No on-sitte cost 
Option 3: Innstall Speciaalized Treatmment Systemm to the Existing Lagoon System 

3a. Commplete Mix AActivated Sluudge Processs $4.55M 
3.3b. Subbmersible Aeerated Bio-Film Reactorss $4.55M 

4.3c. Subbmerged Attaached Growtth Reactor 4 $7.0M 
3d. Fixeed Film Bioloogical Process – upstreaam $4.55M 

3.3e. Fixeed Film Bioloogical Process – downsttream $3.0M 
3f. Activvated Sludgee with Membbrane Technnology $10.00M 

Notes: 
1. Estimated cost oof full desluddging of aeraation and staabilization p ond. 
2. Incluudes compuutational fluid dynamicss (CFD) moodelling to optimize 

design and neww, as well as modified baaffles in the sstabilization pond. 
3. Incluudes aeratioon upgrades in existing aaeration cell. 
4. Incluudes upgradded/expandeed aeration i n both existing cells. 

5.3.2 PProbable Coosts – Lifecyycle Costs 

Based oon the cost of existing operations and informaation from ssuppliers annd similarly sized 
facilities, the annuaal operatingg costs of each particular treatmment alternative have been 
summarized in Tabble 5-3. Forr the purposes of estaablishing opperational coosts it has been 
assumedd that the ttreatment syystem is opperating at its ECA raated capacitty. Costs innclude 
operationns staff and electricity coosts for blowwers and pumps. Chemical costs asssociated with the 
phosphorous removaal system annd equipmennt replacemeent costs havve not been included. 
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Table 5-3 Estimated Annual Operational Costs of Treatment Alternatives (2017 $) 

Option Estimated Operations Cost 
($/year) 

3a. Complete Mix Activated Sludge Process 
3b. Submersible Aerated Bio-Film Reactors 
3c. Submerged Attached Growth Reactor 
3d. Fixed Film Biological Process - upstream 
3e. Fixed Film Biological Process - downstream 
3f. Activated Sludge with Membrane Technology 

$200,000 
$200,000 
$300,000 
$200,000 
$200,000 

Info not provided by supplier 

5.3.3 Evaluation Overview 

Table 5-5 summarizes the detailed evaluation of the screened alternatives for the treatment 
system. Each option was assigned an evaluation impact level (refer to Table 5-4) for each 
evaluation criteria. This method provides an overall assessment of the positive and negative 
impacts of each alternative. This method was used as it is recognized that there could be more 
than one option or technology that can address the problem and that additional consideration of 
these technologies could be undertaken either as part of a Phase 3 (i.e. Schedule C continuation 
of this Class EA) or as part of a pre-design stage.  For the detailed evaluation refer to Appendix 
B. 

Table 5-4 Evaluation Impact Level 

Evaluation Impact Level Indicator 
Potential for Positive Impact +1 

No Anticipated Impact 0 

Potential for Negative Impact -1 

Appendix C contains conceptual layouts of each of the technologies and how they could be 
integrated into the existing site. 
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Table 5-5 Summary Evaluation Matrix 
M

A
JO

R
 C

R
IT

ER
IA

MINOR CRITERIA 

O
PT

 3
A

C
O

M
PL

ET
E 

M
IX

A
C

TI
VA

TE
D

SL
U

D
G

E
PR

O
C

ES
S

O
PT

 3
B

SU
B

M
ER

SI
B

LE
 

A
ER

A
TE

D
 B

IO
-

FI
LM

 R
EA

C
TO

R
S

O
PT

 3
C

SU
B

M
ER

G
ED

 
A

TT
A

C
H

ED
G

R
O

W
TH

R
EA

C
TO

R
 

O
PT

 3
D

FI
XE

D
 F

IL
M

B
IO

LO
G

IC
A

L 
PR

O
C

ES
S

(U
PS

TR
EA

M
)

O
PT

 3
E

FI
XE

D
 F

IL
M

B
IO

LO
G

IC
A

L 
PR

O
C

ES
S

(D
O

W
N

ST
R

EA
M

)
O

PT
 3

F
A

C
TI

VA
TE

D
SL

U
D

G
E 

W
IT

H
 

M
EM

B
R

A
N

E
TE

C
H

N
O

LO
G

Y 

N
A

TU
R

A
L

EN
VI

R
O

N
M

EN
T 

A
N

D
 

A
R

C
H

A
EO

LO
G

Y 

Effect on Fish and 
Aquatic Habitat +1 +1 +1 +1 +1 +1 

Effect on Wetlands, 
Woodlands, Wildlife 

Habitat 
0 0 -1 0 0 0 

Effect on 
Archeological 

Potential Impacts 
0 0 0 0 0 0 
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Proven Cold 
Weather 

Installations 
+1 -1 +1 +1 +1 -1 

Ability to Meet 
Effluent Criteria +1 0 +1 +1 +1 +1 

Degree of Process 
Control +1 -1 -1 +1 +1 +1 

Ease of Operation -1 +1 +1 0 0 -1 

Capability with 
existing site +1 +1 -1 +1 0 +1 

Opportunities for 
Future Expansion +1 -1 -1 +1 +1 +1 
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Impacts During 
Construction 0 0 -1 0 0 0 

Compatibility with 
Surrounding Land 

Use and Visual 
Impact 

0 0 -1 0 0 0 

Noise and Odour 
Effects during 

Operation 
+1 +1 +1 +1 +1 +1 

Maintenance (Short Term and -1 -1 0 -1 +1 -1 
Long Term Requirements)  

Capital Cost 0 0 -1 0 +1  -1 

TOTAL 5  0  -2  6  8  2  
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6.0  PREEFERRED SOLUTION 

6.1  Desccription of tthe Preferreed Alternativve 

Based oon the evaluuation methhodology utilized, it waas determineed that Opttion 3 - Insstall a 
Specializzed Treatmeent System too Complemeent the Existing Lagoonn System proovided the hhighest 
overall net benefit too the Municippality. In ordder to mitigaate risk and ensure appropriate treaatment 
redundanncy and to taake advantaage of existinng facilities/infrastructuree (i.e. the exxisting lagooon and 
constructted wetland), this option should bee completedd in combinaation with ssome of the items 
identifiedd in Option 22 – Optimizinng and Modifying Currennt Lagoon OOperations ass being part of the 
overall preferred solutions. This includes a very thorouggh de-sludging programm prior to any new 
technologgy implemenntation, upgrading bafflees in the staabilization poond, optimizzing alum doosage, 
refurbishing the connstructed weetland, and diverting hiigh waste sstreams. Witth regards to the 
particular specializeed treatmentt system too be selecteed, the commplete mix activated ssludge 
process (3A) and thhe fixed filmm biological process (3DD or 3E) apppear to provide the hhighest 
overall beenefit to the Municipalityy based on information aavailable at tthis time.  

The mainn benefits off each of the preferred soolutions in OOption 3 are the followingg: 

  PProven full sccale Canadiaan and cold weather insttallations;  
  AAbility to meeet current efffluent criteriaa, with qualitty that is bettter than cur rent ECA limmits;  
  CControlled proocess that ccan be adjussted to achie eve consistennt effluent quuality; 
  EEasily expanddable processs with minimmal capital ccost to increaase treatmeent capacity; and 
  MModerate upffront capital  costs and ongoing operrational costss. 

In additioon, the fixedd film biologgical processs located doownstream oof the stabillization pondd (3E) 
has seveeral added beenefits for coonsiderationn by the munnicipality: 

 CComparativelly lower capital cost inveestment 
 PPotential for rreduced neccessity to upgrade aeratiion equipmeent in Cell 1 
 MManufacturerr’s warranteee on effluent qualitty (with efffluent at ECA comppliance 

mmeasurement point) 

6.2 Opinnion of Probbable Cost ffor Preferreed Solution (including lifecycle uppgrades) 

An Opinion of Probable Construcction Costs (OPCC) withh a Class ‘DD’ (Indicative Estimate) leevel of 
accuracyy was deveeloped for ffull implemeentation of all elementts of the ppreferred soolution. 
Allowancces for desiggn elementss that have not fully beeen developeed are includded. The OPPCC’s 
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were developed based on past experience on similar projects, professional judgment, and 
equipment costs provided by suppliers. 

Table 6-1 Opinion of Probable Cost for Preferred Solution 

Component 
Estimated Capital 

Cost (2017 $) 
(Option 3E) 

Install Specialized Treatment System $3,000,000 
Remove sludge from lagoon cells $1,000,000 
Upgrade/refurbish existing baffles $ 300,000 
Optimize alum dosage (study component only) $ 30,000 
Refurbish the constructed wetland $ 150,000 
Complete Lifecycle Upgrades at SPS and Lagoon $ 500,000 

Sub-Total $4,980,000 
Engineering and Contingency (30%) $ 1,500,000 

Grand Total (rounded) $ 6,500,000 

7.0  CONCLUSIONS AND NEXT STEPS  

A Public Information Centre will be held to inform the general public, project stakeholders, and 
review agencies of the preliminary findings of the Phase 1 and Phase 2 reports and to obtain 
input on the recommendation of the preferred alternative.  In addition, the Phase 2 report will be 
circulated to the MOECC for comment.  Following the public meeting, receipt of comments from 
affected parties and review agencies, and confirmation of a preferred alternative, the Municipality 
will be in a position to post the Class EA Project File that documents the Class EA process. After 
the 30-day period for comment closes the Municipality will be in a position to implement the 
preferred option and proceed directly into preliminary design. The design would be based on the 
analysis presented within this Schedule B and the conceptual layouts for the preferred 
alternatives identified in Phase 2 that take the environmental factors into consideration (e.g. 
potential impacts to the constructed wetland, etc.).  

Alternatively, the Municipality may elect to further define the technologies presented as part of 
Option 3 (each of which would meet the treatment level criteria) by undertaking a Schedule C 
Class EA. 

J. L. Richards & Associates Limited JLR 27271 
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MAJOR CCRITERIA MINOR CRITEERIA 
OPT 33A 

COMMPLETE MIXX ACTIVATEDD
SLUDGE PRROCESS 

OPT 3B 

SUBM
EERSIBLE AERRATED BIO-
FFILM REACTTORS 

OPT 3C 
SUBMERGED ATTAACHED 

GROWWTH REACTTOR 

OOPT 3D 
FIXED FILM BIOLOGICCAL 
PROCESSS (UPSTREAAM) 

OPTT 3E 
FFIXED FILM BIOLOGICA L 

PROCESS (DOOWNSTREA M) 

OPT 3F 
ACTTIVATED SLUUDGE WITH 
MEMMBRANE TECCHNOLOGY 

EEffect on Fishh and 
Aquatic Hab itat 

POSITTIVE: Quality oof effluent 
dischaarged to surfacee water will 
improvve. 

POSITIV E: Quality of efffluent 
dischargeed to surface wwater will 
improve. 

POSITIVE: QQuality of efflueent 
discharged tto surface wateer will 
improve. 

PPOSITIVE: Quaality of effluent 
ddischarged to s urface water wwill 
immprove. 

POSSITIVE: Qualityy of effluent 
disccharged to surface water will 
improve. 

POSITIVE: Quality of effluent 
discharged to surfacee water will 
improve. 

NATUURAL 
ENVIROONMENT 

ANND 
ARCHAEEOLOGY 

EEffect on Wetlaands, 
Woodlandss, 

Wildlife Habiitat 

NO IMMPACT: No connstruction will 
occur in the engineerred or natural 
wetlannd. 

NO IMPAACT: No constrruction will 
occur in tthe engineeredd or natural 
wetland. 

NEGATIVE: New treatmen t cells will 
reduce the eengineered wettland area 
by approxim ately 50%. 

NNO IMPACT: N o construction n will 
ooccur in the enggineered or nattural 
wwetland. 

NO IMPACT: Mini mal footprint off 
neww treatment celll could be placeed 
outsside of the consstructed wetlannd. 

NO IMPACT: No consstruction will 
occur in the engineereed or natural 
wetlandd. 

Effect on 
Archeologiccal 

Potential Impaacts 
NO IMMPACT: No arccheological 
potenttial has been iddentified on sitee. 

NO IMPAACT: No archeoological 
potential has been iden tified on site. 

NO IMPACTT: No archeologgical 
potential hass been identifieed on site. 

NNO IMPACT: N o archeologicaal 
ppotential has beeen identified oon site. 

NO IMPACT: No aarcheological 
poteential has beenn identified on ssite. 

NO IMPACT: No archheological 
potential has been ideentified on site.. 

Proven Colld 
Weather 

Installationns 

POSITTIVE: Numerouus Canadian/ 
and coold weather insstallations, 
howevver, process suubject to extremme 
enviro nmental condittions. 

NEGATIVVE: No full scalle Canadian 
installatioons and limited  number of 
cold weatther installationns generally. 

POSITIVE: NNumerous Cannadian/ 
and cold weaather installatioons, 
however, su bject to extremme 
environmenttal conditions. 

PPOSITIVE: Nummerous Canadiian/ 
aand cold weatheer installationss, 
hhowever, subjecct to extreme 
eenvironmental cconditions. 

POSSITIVE: Numerrous Canadian / 
and cold weather iinstallations, 
howwever, subject tto extreme 
environmental connditions. 

NEGATTIVE: Limited nnumber of cold 
weatheer installations, influent 
temperrature must be above 9 deg. 
C. 

Ability to Meeet 
Effluent Criteeria 

POSITTIVE: High quaality effluent wil l 
be prooduced that is bbetter than the 
ECA limits for all parrameters. 
Ammoonia will be in thhe range of <5 
mg/L. 

NO IMPAACT: The efflueent quality will 
meet the ECA limits. 

POSITIVE: HHigh quality effluent will 
be producedd that is better tthan the 
ECA limits foor all parameteers. 
Ammonia wi ll be in the rangge of <5 
mg/L. 

PPOSITIVE: Goood quality efflueent will 
bbe produced thaat is better thann the 
EECA limits for aall parameters. 
AAmmonia will bee in the 5 – 15 5 mg/L 
raange. 

POSSITIVE: Good qquality effluentt will 
be pproduced that i s better than thhe 
ECAA limits for all pparameters. 
Ammmonia will be inn the 5 – 15 mgg/L 
rangge. 

POSITIVE: High qual ity effluent will 
be prodduced that is beetter than the 
ECA limmits for all paraameters. 
Ammonia will be in the range of <5 
mg/L. 

ENGINEEERING 
AND TECCHNICAL 

CONSIDERATIONS 

DDegree of Pro cess 
Control && 

Availability of 
Performancce 

Guaranteee 

POSITTIVE: There aree a number of 
processs variables thaat can be 
controolled. The existiing lagoon is not 
requireed for treatmennt; however, it 
would be used for sluudge 
storage/stabilization. 

NEGATIVVE: The submeersible 
aerated bbio-film reactorss have a 
higher deegree of control then a 
lagoon al one, however,  process 
control is  limited and thee system may 
be slow too respond. 

NEGATIVE: Submerged atttached 
growth reacttors have a hig her 
degree of coontrol then a laggoon 
alone, howe ver, process coontrol is 
limited and t he system mayy be slow 
to respond. 

PPOSITIVE: Theere are a numbber of 
faactors that can  be controlled in the 
fiixed film biologgical process; 
hhowever, the la goon is still reqquired 
foor treatment. 

POSSITIVE: There are a number oof 
factors that can bee controlled in tthe 
fixedd film biologicaal process; 
howwever, the lagooon is still requirred 
for ttreatment. 

POSITIVE: There are a number of 
process variables tha t can be 
controlled in this process. The 
existingg lagoon is not required for 
treatmeent. 

EEase of Operaation 
NEGAATIVE: Automa ted process thaat 
may reequire more reggular operator 
input. 

POSITIV E: Limited ope rator input is 
required oonce establish ed. 

POSITIVE: LLimited operatoor input is 
required oncce established. 

NNO IMPACT: Automated proccess 
thhat may requiree periodic operrator 
innput. 

NO IMPACT: Autoomated processs 
thatt may require pperiodic operatoor 
inpuut. 

NEGATTIVE: A techniccally advanced d 
process that may requuire full/part 
time opperator input. MMembranes 
require regular cleani ng. 

Capability wwith 
existing site (i.e. 
HGL, electriccal 
servicing, ettc) 

POSITTIVE: No new ttankage or 
buildinngs are require d; flow except 
for RAAS would be byy gravity. Site 
electriccal servicing wwould need 
upgradding. 

POSITIV E: No new tankkage or 
buildings required, flow would 
continue to be by gravit y. Site 
electrical servicing woulld need 
upgradingg. 

NEGATIVE: New cells are required. 
Pumping maay be required ddepending 
on the locati on of reactor cells. Site 
electrical serrvicing would nneed 
upgrading. 

PPOSITIVE: No new tankage oor 
bbuildings are reequired; flow woould 
ccontinue to be bby gravity. Sitee 
eelectrical serviccing would needd 
uupgrading. 

NO IMPACT: Neww downstream 
tankkage and a blowwer building woould 
have a minimal foootprint. Site 
elecctrical servicingg may not needd 
upgrading. 

POSITIVE: No new taankage or 
buildinggs are requiredd; flow except 
for RASS would be by ggravity. Site 
electriccal servicing woould need 
upgrading. 



  
  

 

 
 

 
 

 

 

 

 

 

 

 

 
 

 
 

 
 

 
 

 

 
 

 

 
 

 
 

  

 
 

 

 
 

 
 

 
 

 
 

 
 

 

MAJOR CRITERIA MINOR CRITERIA 
OPT 3A 

COMPLETE MIX ACTIVATED 
SLUDGE PROCESS 

OPT 3B 
SUBMERSIBLE AERATED BIO-

FILM REACTORS 

OPT 3C 
SUBMERGED ATTACHED 

GROWTH REACTOR 

OPT 3D 
FIXED FILM BIOLOGICAL 
PROCESS (UPSTREAM) 

OPT 3E 
FIXED FILM BIOLOGICAL 

PROCESS (DOWNSTREAM) 

OPT 3F 
ACTIVATED SLUDGE WITH 
MEMBRANE TECHNOLOGY 

Opportunities for 
Future Expansion 

POSITIVE: If a treatment capacity 
increase is required additional 
aeration tubes can be added to the 
modules without the need for 
additional basins. 

NEGATIVE: The number of units can 
be increased; however, the level of 
effort to install would be similar to a 
new installation.  

NEGATIVE: The number of process 
cells could be increased; however, 
the level of effort would be relatively 
high and additional land would be 
required. 

POSITIVE: If a treatment capacity 
increase is required the quantity of 
the media in the basin can be 
increased at a low cost and without 
the need for additional basins. 

POSITIVE: If a treatment capacity 
increase is required the quantity of 
the media in the basin can be 
increased at a low cost without the 
need for additional basins. 

POSITIVE: If a treatment capacity 
increase is required the number of 
membrane modules can be 
increased, however, these are 
relatively high cost. 

Impacts During 
Construction 

NO IMPACT: Construction is limited 
to the existing lagoon site and 
impacts to neighboring properties 
would be minimal. 

NO IMPACT: Construction is limited 
to the existing lagoon site and 
impacts to neighboring properties 
would be minimal. 

NEGATIVE: Construction activities 
will take place in the wetland and 
may be disruptive to users of this 
area. 

NO IMPACT: Construction is limited 
to the existing lagoon site and 
impacts to neighboring properties 
would be minimal. 

NO IMPACT: Construction is limited 
to a small footprint and impacts to 
the area during construction would 
cause minimal disruption. 

NO IMPACT: Construction is limited 
to the existing lagoon site and 
impacts to neighboring properties 
would be minimal. 

SOCIAL/ 
COMMUNITY WELL 

BEING 
Compatibility with 
Surrounding Land 

Use and Visual 
Impact 

NO IMPACT: All changes will be in 
existing lagoon, visible changes will 
be minor. 

NO IMPACT: All changes will be in 
existing lagoon, visible changes will 
be minor. 

NEGATIVE: Changes in the wetland 
may not be compatible with current 
recreational use. 

NO IMPACT: All changes will be in 
existing lagoon, visible changes will 
be minor. 

NO IMPACT: Minimal footprint 
outside of the constructed wetland 
would be expected.. 

NO IMPACT: All changes will be in 
existing lagoon, visible changes will 
be minor. 

Noise and Odour 
Effects during 

Operation 

POSITIVE: Noise and odour will be 
similar the current operations. May 
be minor odour improvements due to 
enhanced treatment. 

POSITIVE: Noise and odour will be 
similar the current operations. May 
be minor odour improvements due to 
enhanced treatment. 

POSITIVE: Noise and odour will be 
similar the current operations. May 
be minor odour improvements due to 
enhanced treatment. 

POSITIVE: Noise and odour will be 
similar the current operations. May 
be minor odour improvements due to 
enhanced treatment. 

POSITIVE: Noise and odour will be 
similar the current operations. May 
be minor odour improvements due to 
enhanced treatment. 

POSITIVE: Noise and odour will be 
similar the current operations. May 
be minor odour improvements due to 
enhanced treatment. 



 

 
  

                 

Appendix C 

Conceptual Layouts  

J. L. Richards & Associates Limited JLR 27271 
Appendix C 



 
 

 

 

 

 

 

       
      
       

     
    

     
   

   

  
 

  
 

 
 

 

 
 

 
 

 
             

  
 

   
  

 

 

P
O

D
E

Fi
le

 L
oc

at
io

n:
 K

:\2
70

00
\2

72
71

 -
B

rig
ht

on
 L

ag
oo

n\
JL

R
 D

W
G

\P
la

n\
27

27
1 

O
pt

io
n 

3A
.m

xd
 

Pl
ot

 D
at

e:
 A

pr
il 

11
, 2

01
7 

3:
15

:1
2 

P
M

A
PL

W
O

D
R

IV
E

OBRAH
0 50 

Note: Wastewa

PROJECT: 

DRAWING: 

New Pre-Screening
Equipment ¯ 

New Treatment Tanks in
Existing Cell #1 

New Blowers in
Existing Building

Stabilizati
Lagoon

on 

(Cell 2) 

(COUNTY ROAD 64) 

TEERT
D S

RAWD
E E

CINRP
Engi

We
neered
tland 

TEERT
R S

U

100 200 300
Meters 

ter Treatment System property limits are approximate only. Not a legal survey. 

BRIGHTON WASTEWATER TREATMENT SYSTEM CLASS EA
MUNICIPALITY OF BRIGHTON, ONTARIO 

COMPLETE MIX ACTIVATED SLUDGE 

www.jlrichards.ca 

This drawing is copyright protected and may
not be reproduced or used for purposes 

other than execution of the described work 
without the express written consent of

J.L. Richards & Associates Limited. 

DESIGN: JW 
DRAWN: KTK 

JLR NO: 27271 
DRAWING NO.:

OPTION 3ACHECKED: SS 
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