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Introduction and Background
General
The City of Cornwall (the City) owns and operates the Cornwall Waste Water Treatment
Plant (WWTP), which services the local community. The existing WWTP is a
preliminary and primary treatment facility with chemical addition for enhanced treatment
and phosphorus removal, operating at an average design capacity of 54,800 m3/day (12
MIGD), and a peak design capacity of 108,900 m3/day (24 MIGD). Effluent disinfection
is provided through chlorine addition. Biosolids management and treatment consists of
anaerobic digestion, and centrifuge dewatering with ultimate disposal of sludge cake to
the City’s landfill.
The City has evaluated its existing physical/chemical treatment facility and evaluated
options for the upgrade to secondary treatment or its equivalent. Hydromantis was
retained by the City to:
• Evaluate and optimize the preliminary, primary, disinfection and biosolids
processes
• Recommend and cost key components of the optimization plan for the plant
• Evaluate and update the opportunity to achieve cost effective equivalent to
secondary treatment
• Evaluate future upgrade implications, including biosolids management issues
• Provide comparative and budget level cost estimates for secondary treatment
The results of the study are summarized in the draft final report entitled “Wastewater
Treatment Plant Optimization and Upgrade Investigation, 2003”.
Following this study, the City retained Hydromantis to provide the Class EA for the
upgrade to provide secondary treatment of the facility and to meet future flow needs for
the City. This Class EA includes a Schedule C process and the development of this ESR
(Environmental Study Report). Public consultation was a component of the project.

Background and Project Justification
The St. Lawrence River at Cornwall is an Area of Concern (AOC) designated in Ontario
by the Water Quality Board of the International Joint Commission.
A Pollution Control Planning (PCP) study was completed in 1995 to address the concerns
of the Remedial Action Plan (RAP) under development for the St. Lawrence River. The
study focussed on improvements to the stormwater and sewage collection system and on
a preliminary investigation of secondary wastewater treatment alternatives. This PCP is
undergoing an update to reflect conditions in the City in 2004-2005. Additional collection
system wastewater characterization and flow measurement is contemplated for the
summer of 2005.
One issue directly related to municipal wastewater treatment is the overflow of combined
sewer sewage (CSO) and sewer infiltration/inflow into the natural environment.
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Historically, the Brookdale Avenue CSO conveys the most volume of combined
wastewater.
Key aspects of the RAP recommendations called for upgrading the WWTP to the
equivalent of secondary treatment to reduce the discharge of phosphorus, bacteria, and
other contaminants to the river. In this regard, the RAP called for:
• A secondary or equivalent upgrade to the existing primary system
• Reduction of effluent total phosphorous to 0.5 mg/L
• Reduction of mercury by about one-half
• Increase the removal efficiency of other toxic contaminants
• Reduce bacteria
• Reduce nuisance aquatic plants
Limits set out in the Certificate of Approval (CofA) for Sewage (No. 3-0294-81-857
dated April 1985), based on yearly averages, were 90 mg/L biological oxygen demand
(BOD5), 60 mg/L suspended solids (SS), 1 mg/L total phosphorous (TP) and 35,000 E.
coli /100 mL.
A revised CofA received by the City in December 2002 (No. 1837-5FFQZJ) included the
targets of 40, 30, 1 and 200 CFU/100 mL for BOD5, SS, TP and E. coli respectively and a
total residual chlorine limit of 1 mg/L. The TP target was considered as a monthly
average requirement.
Hydromantis reviewed treated effluent results from 1993 to 2001 and average effluent
concentrations were determined to be 33, 24 and 0.8 mg/L for BOD5, SS and TP,
respectively. A review of the Ministry of the Environment (MOE) procedures for primary
treatment plants indicates that the revised CofA for BOD5 and SS values might be too
low for a primary facility to consistently meet the non-compliance targets.
The new E. coli requirement was an important concern. It was determined that the plant
cannot meet the objective of 200 CFU/100 mL with the current primary system. This
limit would require extraordinary disinfection system demands for a primary system. A
secondary treatment system, producing a higher quality treated effluent than a primary
system, has the potential to meet this disinfection limit.

Class Environmental Assessment Process
The Municipal Engineers Association Class EA (MEA, 2000) is an approved process that
proponents must follow to meet the requirements of the Environmental Assessment Act
(EA Act). The Class EA approach, which allows for the evaluation of the environmental
effects of alternatives to a project and alternative methods of carrying out a project,
includes mandatory requirements for public input and expedites the environmental
assessment of smaller recurring projects, such as sanitary sewer projects and water supply
projects.
The Class EA process for municipal water and wastewater projects is a five-phased
planning process as illustrated in Figure 1. Phase 1 represents the development of the
problem statement that is to be addressed through the subsequent phases. In Phase 2,
alternative solutions to the problem are identified and evaluated in terms of their impact
-2-

Corporation of the City of Cornwall
Environmental Study Report: Cornwall Waste Water Treatment Plant

July 2005

on the environment. Review agencies and the public are consulted in Phase 2 to solicit
input and comment. Phase 3 evaluates alternative design concepts that could be used to
implement the preferred solution, as identified in Phase 2. A second public consultation
occurs in Phase 3 when the preferred design alternative is presented for comment. Phase
4 finishes the process and all activities undertaken in Phase 1 through 3 are summarized
in an Environmental Study Report (ESR).

Figure 1: Class Environmental Assessment Process for this Project (Schedule C)
The ESR is placed on the public record for at least 30 calendar days for review by the
public and the public is notified through issuance of a Notice of Completion. At this
point, objectors may request that the Minister of the Environment make an order for the
project to comply with Part II of the Environmental Assessment Act (referred to as a Part
II Order), which addresses individual environmental assessments. If there are no
objections or if objections are resolved in Phase 4, the project can proceed to final design
and construction in Phase 5.
The Class EA process defines three levels of project, each of which requires an increased
level of activity. The category of the project is identified early in Phase 2 of the process.
The three project categories, as defined under the Class EA process, are described below:
• Schedule A projects typically have minor and predictable environmental impacts,
usually involving operational solutions rather than design construction solutions.
Schedule A projects are approved and can proceed without any further
environmental assessment.
• Schedule B projects have significant environmental impacts and are subject to
“screening” by the public and review agencies. Schedule B projects can proceed
to implementation after completion of Phases 1 and 2 of the Class EA process and
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following public notification of completion. A Report documenting the planning
process followed through Phases 1 and 2 is prepared for public review.
Schedule C projects typically involve construction of new or expanded facilities
and are subject to the full Class EA process.

The Class Environmental Assessment developed by the Municipal Engineers Association
for Municipal Water and Wastewater Projects is a self-regulatory process.
As the construction of new facilities will be involved with an increase in capacity, the
Cornwall WWTP Class EA falls into the category of a “Schedule C” Class EA and will
therefore proceed under the full planning process specified in Phases 1 through 4.

New Secondary Effluent Treatment Targets
Secondary effluent treatment targets are anticipated to include the values shown in Table
1. The TP value meets the RAP target. Ammonia and chlorine residual are set to meet or
exceed the likely targets that will be established by the Canadian Environmental
Protection Act (CEPA). Other targets are the expected values for non-compliance.
Additionally, the Municipality will verify the acute non-lethality of sewage effluents for
rainbow trout and Daphnia magma. This testing will be monthly and can be reduced to
quarterly, flowing twelve consecutive months of demonstrating non-lethality.
Table 1: Expected Secondary Treated Effluent NonCompliance Targets
Effluent Parameter

Units

Concentration

Suspended Solids

mg/L

25

Biochemical Oxygen
Demand

mg/L

25

Total Phosphorus

mg/L

0.5

Ammonia Nitrogen

mg/L

2 to 5

mg/L

0.02

cfu/100 mL

200

Chlorine residual
(eliminated if UV disinfection)

E. coli.

The 1995 Pollution Control Planning Study (PCP)
Table 2 provides a summary of the projected flows and requirements of the WWTP
based on the PCP report (1995). The PCP targeted a planning horizon of 2014 based, at
the time, on a 20-year planning period. Recent (2004) indications are that the upgrades in
the collection system have resulted in lower plant flows. In 2004/2005, the City engaged
Hydromantis to update the PCP to confirm the findings of the 1995 PCP study. The
objective of this update was to re-evaluate the need for separate CSO control at the
Brookdale Avenue satellite site versus maximizing the CSO quantity treated at the
WWTP.
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Table 2: Projected Flows (1995 PCP)
Component
Upgrading
(2014 design flow)

Requirement
Primary Treatment (existing)
Secondary Treatment (future)

Upgrading/Expansion Primary and Secondary
(ultimate flow)
Expansion (future)

Flow (m3/d)
54,432
108,864
54,432
108,864
70,000
140,000

average
peak
average
peak
average
peak

The 1995 PCP recommended improvements to the sewage (and stormwater) collection
systems to reduce combined sewer overflow (CSO) to the river. A significant outcome of
this part of the PCP was the capture of CSO at Brookdale Avenue. A storage tank with 90
percent capture of the wet weather overflow was recommended.
The 1995 PCP assumed a maximum WWTP wet weather flow of 108,864 m3/d. With this
flow capacity at the WWTP, a storage/overflow facility was sized for Brookdale Avenue
to provide for overall capture of 90 percent of the wet weather flow. This resulted in a
tank of 17,500 m3 with an overflow to the river for flow above this capacity. The tank
contents would be discharged to the WWTP following the wet weather event. The
estimated cost (1994) of the Brookdale Avenue CSO control tank was $11,000,000. Onlot flow reduction and completion of planned sewer separation projects were
recommended as prerequisites to the CSO control system construction.
The 1995 PCP also estimated the cost of a new secondary biological treatment system to
upgrade the Cornwall WWTP. The 1994 cost ranged from $ 26,000,000 to $ 31,000,000,
including upgrade to existing facilities and for average day flow to 54,432 m3/d. The
increased annual O&M cost was estimated (1994) at $2,400,000 in addition to the annual
$1.2M for the existing primary WWTP.
Each secondary alternative was capable of meeting the treated effluent targets set in
1995.

City Growth Estimate
The City is located on the north shore of the St. Lawrence River and had an approximate
population of 45,640 (2001) versus the 47,403 population in 1996.
Discussion (2005) with City representatives indicates that allowance for a 20 percent
increase in population/design flow should be allowed for Cornwall. This would result in
an average design flow increase from 54,432 m3/d to 65,318 m3/d.
In 2003, at initiation of the Class EA, flow projection with the estimated high growth rate
(0.5%) indicated a maximum average day flow of 54,944 m3/d in the year 2025. This
flow increase was based on growth from the 2001 flow basis. However, this year (2001)
had one of the lowest flows experienced.
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The 1995 PCP noted a significantly higher ultimate average day design flow of 70,000
m3/d with a peak of 140,000 m3/d.
The new average day design flow of 65,318 m3/d, with a two-fold peak factor to 130,000
m3/d, matches the maximum recommended capacity of the existing forcemain from the
pump station to the plant headworks. The selected new design flow is approximately
midway between the 0.5 percent growth forecast and the PCP value forecasted for 2014.
This additional flow capacity could be used for population growth or for capture of a
portion of the CSO during peak flow events.
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Public Consultation Process
Project Time Frame
This Class EA Process commenced on July 3rd, 2003. The Class EA was placed on
temporary hold in March 2004 for the update of the PCP which was approved to proceed
on November 24th, 2004. The PCP results were available in draft form on March 10th,
2005 following which the Class EA proceeded. The ESR was tabled for public and
stakeholder input in May 2005.

Public Consultation Process
Public consultation is a key component of this study. Pubic Open Houses were held on
three occasions during this project. The first Open House was held in Phase 1 of the
project on October 30th, 2003 - to review current issues and available options. Appendix
A provides a copy of the advertisement (newspaper and City website) for this open
house, a copy of the poster presentation, together with the stakeholder sign-in sheet and
any responses received from stakeholders.
The second Open House was held on March 3rd, 2004 to review alternative and
recommended solutions. This Open House consisted of a presentation to the attendant
stakeholders. Appendix A provides a copy of the advertisement for this open house, a
copy of the presentation made, the information handout provided, sign-in sheet and
responses received from stakeholders. A single written comment sheet was submitted
(from the Chair of the Cornwall & District Environment Committee). This comment
sheet stressed the need for the upgrade to secondary treatment in Cornwall and that the
PCP is implemented.
The City was profiled in the St. Lawrence RAP Update Newsletter (Winter 2004). A
copy of the publication is provided in Appendix A.
The third Open House was held on March 23rd, 2005 to review Alternative design
concepts and the preferred option. This Open House consisted of a presentation to the
attendant stakeholders. Appendix A provides a copy of the advertisement for this open
house, a copy of the presentation made, the information handout provided, sign-in sheet
and responses received from stakeholders.
After the third open house, the Ministry of the Environment reviewed the Draft
Environmental Study Report and provided comments which are also found in Appendix
A.
The Environmental Study Report (ESR) was placed on public record for a 30-day review
period in August 2005 following the third open house and drafting of the ESR. A Copy of
the Notice of Completion is included in Appendix B. Responses to the posting are also
included in Appendix B.
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Review Agencies
The following list of Agencies was contacted for input regarding the WWTP
Environmental Assessment. Refer to Appendix A for complete mailing addresses and
contact names for each Agency.
Mohawk Council of Akwesasne
Corporation of the City of Cornwall
St. Lawrence River Restoration Council
Raisin Region Conservation Authority
Department of Fisheries & Oceans
Ministry of Natural Resources
St. Lawrence River Institute of Environmental Studies
Environment Canada
Township of South Glengarry
Ministry of the Environment
United Counties of Stormont
In addition, Sandra Kok from Environment Canada and Lisa Chalmers from the Ontario
Ministry of the Environment sat on the project steering committee.

The Project Team
The project team for this Class EA and ESR consisted of the following:
Morris McCormick, P.Eng

Proponent Representative

City of Cornwall

Normand Levac, P.Eng

Proponent Representative

City of Cornwall

Mike Newbigging, P.Eng

Project Manager

Hydromantis, Inc

Joe Stephenson, P.Eng

Project Advisor

Hydromantis, Inc

Caroline Ky, P.Eng

Project Engineer

Hydromantis, Inc

Kristen Sherlock, B.E.Sc.

Environmental Engineering

Hydromantis, Inc
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Existing Plant Description and Plant Performance
Review
Existing Plant Description
The existing Cornwall WWTP provides enhanced primary treatment with chemical
precipitation. The facility includes fine screening, sewage pumping, pre-treatment, solids
removal, and treated effluent disinfection. Treated effluent, using an extended outfall, is
discharged into the St. Lawrence River. Anaerobically digested sludge is dewatered with
two Humboldt centrifuges and the resultant cake is landfilled at the municipal landfill.
From the 2001 census, the plant serves a population of about 45,640. The facilities were
expanded in the 1980s to provide a design dry weather flow (DWF) capacity of 54,432
m3/d with a peaking factor of two times the DWF. Schematics of the plant layout and site
location are provided in the PCP report (1995). Figure 2 is a plan view of the existing
treatment plant layout.

Digestion
Primary Clarifiers

Disinfection

Dewatering
Pre-treatment

Figure 2: Plan View of the Existing WWTP Layout (from plant drawings)
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Summary information is provided below. Unit treatment processes include:
•
•
•
•
•
•
•
•

Pre-treatment (screens and screenings compactor)
Pumping and flow measurement
Aerated grit separation
Primary settling (clarification) with enhancement by alum and polymer addition
for improved solids separation and phosphorous removal
Effluent disinfection with chlorine
Anaerobic stabilization (digestion) of raw sludge
Centrifuge dewatering of digested biosolids
Dewatered biosolids disposal to municipal landfill

Table 3 lists the existing unit process design characteristics.

Table 3: Unit Process Design Characteristics
Unit Process
Flow
capacity
Pre-treatment

Unit Size

Characteristic at DWF
Comment

Capacity or Rating
54,432 m3/d average
108,864 m3/d peak
110,000 m3/d

1 Mechanical screen
2 variable speed
1 fixed speed
1 standby fixed speed

Aquaguard
Worthington
Centrifugals

110,000 m3/d

Forcemain

1 900 mm

Concrete pipe

130,000 m3/d at
2.38m/s

Parshall
flume

1 unit, 4 ft throat

Grit removal

2 units (1.7m x 4.8 m x 4.0m)

Pump station

2 units at 15.5m x 43.9m x 3.7m
Primary
sedimentation 2 units at 15.5m x 47.2m x 3.7m
1 combined chlorine contact
chamber, with two parts:
Effluent
8.2 m x 32.3 m x 3.1 m, and
disinfection
8.2 m x 15.0 m x 3.1 m
Outfall
1 – variable size
2 primary units
Anaerobic
digestion
2237 m3 each
Centrifuge
2 Humboldt units (Model S3-01)
dewatering
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Alum addition at
flume
Polymer
addition

max. 166,000 m3/d
17 min. retention time
4.7 h retention time
38.5 m/d peak SOR
30 minute HRT at
average flow, plus
outfall detention

To river
Mesophilic
digestion
Biosolids to
landfill

>254,000 m3/d
27 day retention time,
0.95kg/m3.d
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Table 4 summarizes the wastewater design influent characteristics and the 1985 and 2002
CofA (Previous CofA) effluent requirements.

Table 4: Design Wastewater Loading and CofA Effluent Requirements
Constituent

Design
Influent
Concentration/
Loading

1985 CofA
Effluent
Requirement

2002 CofA
Effluent
Requirement

2002 MOE
Objectives

180 mg/L
9,800 kg/d

90 mg/L

50 mg/L

40 mg/L

60 mg/L

45 mg/L

30 mg/L

1.0 mg/L

1.0 mg/L

1.0 mg/L

n/a

1.0 mg/L

1.0 mg/L

1.0 mg/L

n/a
n/a

35,000/100 mL
200/100 mL

200/100 mL

Biochemical
Oxygen Demand
(BOD5)
Suspended
Solids (SS)
Total Phosphorus
(TP)
Total Residual
Chlorine (TRC)
Coliform (FC)
E. coli

200 mg/L
11,000 kg/d
5.0 mg/L
272 kg/d

3

Overall Performance
The facility performed well, meeting its 1985 CofA effluent requirements. As noted later,
the 2002 non-compliance will be difficult to meet consistently for BOD5 and impractical
to meet for E. coli requirements. Table 5 summarizes influent and effluent characteristics
for the period from 1993 to 2001.
Table 5: Historical Performance Summary
Parameter
Flow (MLD)
Influent (mg/L)
BOD5
SS
TP
Effluent (mg/L)
BOD5
SS
TP
Removals (%)
BOD5
SS
TP

Yearly Averages 1993 - 2001
Average
Minimum Yr. Maximum Yr.
47.5

43.1

54.2

80
126
2.7

59
112
2.5

100
150
3.0

33
24
0.8

19
22
0.8

53
27
0.9

59
81
70
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The results from Table 5 indicate that the plant is providing enhanced removal in the
primary clarifiers. The plant effluent is within the 1985 Certificate of Approval (CofA)
limits of 90, 60 and 1.0 mg/L for BOD5, suspended solids (SS) and total phosphorous
(TP), respectively. Although the 2002 CofA was not in force at the time, the maximum
year BOD5 concentration was greater than the 2002 target in one of the years (53 mg/L
versus 40 mg/L).

Hydraulic Loadings
The plant’s current (2005) design average flow is 54,432 m3/d and design peak flow is
108,864 m3/d. The influent flow is measured using a Parshall flume placed before the
aerated grit tanks.
The maximum peak daily instantaneous flow recorded, between 1997 and 2001, was
113,000 m3/d in March 1997. Overall, the average daily flow between 1993 and 2001
was 47,542 m3/d. Yearly average flows have decreased between 1993 and 2001, as
shown in Figure 3.

Figure 3: Daily Flows – Annual Averages (1993 to 2001)
Considering the data for 1999 to 2001, the plant bypassed CSO flow an average of 18
events per year, mainly during wet weather months. The average total flow bypassed per
year is 591,000 m3. The maximum CSO flow bypassed in a day was 148,000 m3/d in
April 2000.
The historical yearly average peak flow factor is 2.45 for the period 1999 to 2001, as
compared to the design peak factor of 2.00. The peak factor ranged from an average of
2.38 in 2000 to an average of 2.50 in 2001.
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Flows are seasonal with maximum values historically occurring in March and April.
Figure 4 gives the monthly flow trends for 1997 to 2001. The entry for each month is the
average of all the monthly averaged daily flows for that month from 1997 to 2001. The
monthly averaged daily flow in the peak month is 66% larger than that in the minimum
month.

Figure 4: Monthly Flow Trends (1997 to 2001)
Figure 5 shows the trend in monthly averaged daily flow and monthly peak
instantaneous flow for 1997 to 2001. The peak instantaneous flow for each month is
taken from the monthly plant data for 1997 to 2001.

Figure 5: Monthly Average and Peak Daily Flows (1997 to 2001)
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Daily rainfall and snowfall data were examined for the years 1999 to 2001 and compared
to the daily total flows.
Figure 6 shows the average daily flows corresponding to rainfall ranges (considering all
days from 1999 to 2001). As shown, rainfall has a direct effect on the influent flow. This
effect becomes more pronounced at higher rainfall levels.

Figure 6: Average Daily Influent Flow versus Daily Rainfall Range (1999 to 2001)

Diurnal variation was examined for a typical flow day and a rainy day. Influent flow
charts were examined for February 9, 2000 (no precipitation) and March 18, 1999 (rainy
day). Figure 7 presents the diurnal variation in flows. The total daily flow on the rainy
day (92,000 m3/d) is three times the flow on the dry day (30,000 m3/d).
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Figure 7: Diurnal Flows for Dry and Wet Weather Days

Annual Influent and Effluent Quality Data
Raw sewage influent and treated effluent data from 1997 to 2004 were examined to
determine the level of treatment achieved at the plant. Table 6 (page 16) and Table 7
(page 17) summarize the influent and effluent quality in terms of the regulated limits for
1993 to 2001. The annual values for 1993 to 1996 were provided by the Cornwall
WWTP. The values for 1997 to 2001 were calculated using monthly averages.
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Table 6: Summary of Annual Raw Sewage Influent Concentration and Loading
Concentrations (mg/L)

Loading (kg/d)

Year

Flow
(MLD)

BOD5

SS

TP

BOD5

SS

TP

1993

51.0

100

150

3.0

5098

7647

153

1994

49.5

61

142

2.9

3017

7024

143

1995

47.7

71

124

2.9

3389

5919

138

1996

54.2

60

113

2.5

3253

6127

136

1997

47.2

59

117

2.6

2784

5521

123

1998

45.5

80

112

2.5

3643

5100

114

1999

43.7

89

123

2.7

3893

5380

118

2000

45.5

99

134

2.8

4504

6096

127

2001

43.1

99

123

2.8

4266

5300

121

2002

45.9

81

122

2.5

3718

5600

114

2003

48.0

64

119

2.3

3073

5713

108

2004

42.5

61

127

2.3

2594

5400

98

Average of
yearly values

47.0

77

126

2.6

3603

5902

124

Typical
wastewater

n/a

170

200

7.0

n/a

n/a

n/a

Maximum in
2001

n/a

152

146

3.3

n/a

n/a

n/a

Notes:
1)
2)

Typical wastewater values from MOE (1984)
Maximum 2001 values are maximum monthly averages

The raw sewage influent data indicate that the Cornwall WWTP is treating low strength
wastewater that is not as strong as typical domestic wastewater. The raw sewage influent
BOD5, SS, and TP levels were relatively high in 1993 but decreased in the following
years. In recent years (1997 to 2001) there has been a noticeable increase in the average
BOD5, SS, and TP levels, but the wastewater strength is still low.
The treated effluent data indicates at current loadings, the plant meets its treated effluent
non-compliance limits for BOD5, SS, and TP based on the 1995 CofA non compliance
values. However, the plant does not, and cannot, meet the E. coli target for the revised
2002 CofA non compliance values. In addition, the BOD5 value was not met for the
revised CofA in 2000 although this was not a condition in 2000. There was a noticeable
increase in the treated effluent BOD5 between 1997 and 2001 that corresponded to the
increasing trend in the BOD5 loading to the plant during these years.
If the increasing trend in raw sewage influent BOD5 continues, the plant may exceed its
effluent BOD5 limit frequently in the future. The effluent SS and TP have remained fairly
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stable despite the increasing trends in influent SS and TP found in recent years. The
removal efficiencies are well within typical ranges for a primary treatment facility.
Table 7: Summary of Annual Primary Treated Effluent Concentrations
TP
(mg/L)
0.8

E. coli
(CFU/100mL)

24

SS
(mg/L)
24

1994

28

27

0.8

n/a

1995

30

25

0.9

n/a

1996

19

25

0.8

n/a

1997

26

24

0.8

1788

1998

36

25

0.8

2333

1999

35

22

0.8

2219

2000

53

24

0.8

2264

2001

43

24

0.8

3756

2002

32

25

0.8

1251

2003

34

29

0.8

48

2004

38

31

0.8

203

Average of yearly
values

33

25

0.8

995
(geometric)

1985 CofA noncompliance limit

90

60

1

35000

2002 CofA noncompliance limit

50

40

1

200

# of months that
exceeded compliance

2003: 4
2004: 3

2003: 4
2004: 6

n/a

n/a

Year

BOD5
(mg/L)

1993

Maximum Values
Notes:
1)
2)

n/a

99

43

1.03

1780000

(2000, 2001)

(2004)

(2000, 2003)

(2001)

Maximum values are maximum monthly averages
E. coli values are geometric means of monthly averages

Considering the E. coli effluent concentrations, the geometric yearly means for 1997 to
2001 are well within the 1995 CofA non-compliance limit, but do not meet the revised
2002 CofA. In 2003 and 2004, geometric yearly means are below or close to new CofA.
Despite the excellent performance of the existing WWTP, it does not meet the secondary
treatment criteria expected to be adopted for the parameters measured, particularly for
BOD5. A secondary biological system added to the existing WWTP would be capable of
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treating to the expected limits, including the removal of ammonia nitrogen. Either
chlorination (with dechlorination) or an alternative disinfection process such as
ultraviolet (UV) light, can provide disinfection of secondary effluent to below 200 cfu/
100mL.

Recommendations to Maximize Capacity of Existing Plant
The following provides an assessment of the potential to optimize existing plant
operations based on the testing performed in the Wastewater Treatment Plant
Optimization and Upgrade Investigation (Hydromantis, 2003).
1. The inlet flow to each gate and clarifier is not optimal, although flow splits to
each clarifier were close to even. Blockage of gates is required to optimize the
flow split. Effort required to ideally split the flow to each inlet gate are not
warranted at this time.
2. Jar testing indicates potential for use of ferric chloride instead of alum, but
benefits need to be assessed against disadvantages.
3. Dye testing indicated low overall efficiency and poor utilization for the last half
of the primary clarifier. Mid-length and wall baffles are expected to improve this
situation.
4. The existing chlorine contact chamber is performing close to ideal in terms of
dispersion and retention time. No modifications are recommended. Evaluation of
UV for disinfection was positive and indicates good potential for application at
this site.
5. Frequent digester cleanouts appear to have been successful. Profiles of the
digesters have not indicated excess variations through the digester. Regularly
scheduled cleanouts are recommended to continue.

PCP Update Summary
The City conducted a comprehensive pollution control plan in 1993-1994 for improving
collection system capacity and WWTP operations, reducing combined sewer overflow,
and controlling stormwater discharges, to improve the water quality of its discharges to
its receiving streams and St. Lawrence River. A detailed program was formed. It is an
appropriate to review changes and improvements that have taken place, and determine
whether any modifications are required, and reflect them in the present review and update
so that further improvement works can be incorporated into the next plan.
As part of the Class EA process the City engaged Hydromantis, in association with
CH2M Hill, to update the 1995 PCP. The update project included XPSWMM modelling
to re-evaluate the benefits of sewer separation since 1995.
The following scenarios are analyzed:
1. Baseline condition with the collection system as it is operated today.
2. Increasing the WWTP pump capacity from 109,000 m3/day to 130,000 m3/day,
and doubling the pump capacity.
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3. Modifying the Brookdale gate to close earlier when water level at the wet well is
at 43 m, or at 44 m (instead of 46.64 m).
4. 50% and 80% wet weather I/I reduction by separating the combined sewers in Pitt
Street, Leitch Creek, Water Street, and Riverfront sewersheds.
5. Future dry weather baseflow of 46,000 m3/day.
The following conclusions were drawn:
1. The data review shows that there are no significant changes since 1994. The
WWTP flows and winter water consumption rates have not varied significantly.
The dry and wet weather flows have not changed as the population and land use
have stayed fairly constant. As a result there is no significant update required.
2. Increasing the pumping rate from 109,000 m3/day to 130,000 m3/day will help to
reduce CSO at the wet well and Amelia St., but to totally eliminate CSO (at wet
well and Amelia), pump rates have to be doubled; therefore, there is not
significant benefit by increasing the pump rate for CSO control. It is not
recommended to double the pump station capacity. It is possible to increase the
capacity to 130,000 m3/day
3. Sewer separation has a positive effect on reducing CSO. Reducing the current I/I
by 50% in the Leitch Creek, Pitt St, Water Street, Riverfront I combined sewer
catchments would significantly reduce CSOs at Amelia and the wet well; 50%
separation works well and 80% improves but probably is not essential.
Further separating the Brookdale Avenue sewer catchment will help only
marginally, as it has low I/I now. Therefore, it will be difficult to achieve
noticeable results. If there were to be sewer separation in the Brookdale Avenue
sewershed, separating the Fly Creek catchment should be first. Overall, the focus
should be on separating the downtown combined sewer catchments (i.e. Leitch
Creek, Pitt St, Water Street, and Riverfront I).
4. Closing the Brookdale gate earlier (at 43 m wet well level instead of 46.64 m) will
move overflow to the Brookdale CSO, eliminating CSOs for the 6-month/1-year
event at Pitt, Amelia, and WWTP pump station, and reducing them for larger
storm events. Lowering the sensor level in the pump wet well (from 46.64 m to 44
m or 43 m) for triggering the gate at Brookdale Avenue to close earlier does not
reduce the total CSO volume discharged to the river. This option re-shuffles the
overflow volumes to other locations.
However, one can use this option if it is decided to re-shuffle the entire overflow
to the Brookdale Avenue CSO where a satellite treatment facility can be installed.
This option works for storms up to a 1-year return period, but for larger storms,
overflow cannot be prevented at the other CSOs. The 50% sewer separation
alternative can produce the same effect as this compared to this alternative. Sewer
separation is probably more expensive in terms of capital and construction costs
and the results are less precise as compared to a satellite treatment facility at the
Brookdale Avenue CSO. Closing the Brookdale gate in 1-minute time is better
than 2 minutes.
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5. By isolating all the Brookdale sewersheds upstream, storage/satellite CSO
treatment can be provided at Brookdale Avenue. For the existing condition,
approximately 25,000 to 30,000 m3 of storage is required for the average 6-month
to 1-year events and 40,000 m3 of storage for larger events greater than 1-year
storms. For future condition, the storage would increase to approximately 30,00035,000 m3 and 45,000-50,000 m3, respectively.
If storage were to be built, the Brookdale Avenue storage tank for an average 1year storm event would be about 30,000 to 35,000 m3. Capital cost (2005) would
be about $18.6 to $20.4 million depending on size and time of construction.
Allowance for site work, contractor overhead and profit (13%), and contingency
(30%) are provided.
Alternatively a satellite RTB (retention treatment basin) with chemical assisted
separation, screening and disinfection could lead to a significant capital cost
reduction. An RTB is estimated to cost $11.4 to $13.4 million capital (2005).
These two previous solutions are considered independent and therefore, are not
included in this ESR, at this time.
6. Stormwater discharge will increase with additional sewer separation. The
previous recommendation of providing wet ponds to store stormwater runoff for
the initial 25-mm rain and for polishing first flush would still be valid.
The Pollution Control Plan Update is provided in Appendix C.
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Alternative Solutions
This section presents the alternative solutions developed for secondary treatment and
enhanced disinfection, the evaluation process which led to the identification of the
preferred solution and the impact of the proposed alternatives on the environment.

Alternatives Considered
The alternatives considered were:
• Do Nothing,
• Reduce extraneous flow in collection system,
• Limit Growth,
• Reduce and control industrial discharge, or
• Upgrade plant for enhanced secondary treatment and improved disinfection.

Do Nothing Alternative
The “Do Nothing” alternative would require neither plant modification nor expansion to
the existing plant. Data review and presented in Chapter 3 indicated that current effluent
concentrations are above new CofA and RAP goal treatment requirements, particularly
for TP and E. coli.
Average primary effluent TSS, BOD and TP (average from 1993 to 2001) were
respectively 33 mg/L, 24 mg/L and 0.8 mg/L for 1993-2001, which is above future
secondary non-compliance limits likely to be imposed.
The average E. coli concentration was 2004 CFU/100 mL (from monthly average data
from 1997 to 2001), which is above the new objective of 200 CFU/100 mL.
If the “Do Nothing” alternative is followed, the plant will not be able to meet secondary
treatment effluent quality, which will continue to impair the quality of the receiving
water and impede the recovery of the St-Lawrence/Cornwall Area of Concern. Therefore
this alternative was not considered further.

Reduce Extraneous Flow in Sewage Collection System
Measures undertaken to reduce extraneous flow to the sewage and stormwater collection
system are described below:
• CSO Abatement: the PCP Study recommended that the Brookdale Avenue CSO
be controlled as the first priority. Elimination of inflow and infiltration (I/I) was
identified as a priority. It was recommended to install a storage facility to store
17,500 m3 of CSO at Brookdale.
• Stormwater Abatement: the retrofit of the City of Cornwall’s Fly Creek
stormwater treatment pond is a multiphase project planned under the 1997
pollution control plan for the City of Cornwall to reduce contaminant loadings to
the river via Fly Creek and. and Gray’s Creek. Three phases have been completed
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including three settling chambers, with the two most downstream chambers
separated by a biofilter (peat) (RAP Progress Report, 2003).
Reduction of Inflow and Infiltration: As a result of collection system upgrades
(and possibly weather variations), yearly average influent flows and suspended
solids loadings show decreasing trends between 1993 and 2001. However, the
flow reduction did not result in a decrease in the influent BOD5 load. Influent
BOD5 loading shows an increasing trend after 1997, as a result of the increasing
BOD5 concentrations.

Therefore, reduction in the extraneous flow in the collection system alone is not
sufficient to guarantee that the plant will meet secondary treatment targets. The organic
and nitrogen loading is not expected to decrease due to collection system improvements,
even though the hydraulic load can decrease.

Limit Growth
The City of Cornwall 2001 Census Population was 45,640. Population and flow
projections have been done using conservative growth rates of 0.2 and 0.5%.
Corresponding projected flows for 2015 are respectively 49,617 m3/d and 52,455 m3/d,
which is below the average revised and updated design capacity of 65,318 m3/d (updated
from the Pollution Control Plan). Figure 8 shows observed population growth and
projections.

54000
52000

Historical
0.2% Growth
0.5% Growth

50000
48000
46000
44000
42000
40000
1975

1980

1985

1990

1995

2000

2005

2010

2015

2020

Population

Figure 8: Cornwall Population Growth
Population has decreased by 3.7 % since 1996. Unit load factors without the industrial
contribution from Sensient show the domestic sewage contributions to be within a typical
range. Therefore the option to limit the population growth is not applicable in this case.
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Table 8: Unit Loading Factors

Parameter
BOD
TSS
TP

Unit Loading Factors
(g/cap/d)
Including
Not Including
Typical for
Sensient
Sensient
Domestic
Contribution Contribution
Sewage
94
58
75
117
103
90
2.7
2.1
3.3

Reduce and Control Industrial Discharge
The City has identified industrial contributions to be significant at the Cornwall WWTP
(Hydromantis, 2003). Sensient Flavors is the major industrial contributor; it contributes
40% of the BOD loading to the plant (Figure 9). Occasional high BOD5 in Sensient
effluent have been observed which might have caused the excess organic load
occasionally observed at the plant and the increasing trend in influent and effluent BOD.

Figure 9: Approximate Fraction of Main Industry in Influent Loading
Sensient’s TP loading contribution is also high (23% of the total loading). Review of
digester performance has shown a downward trend in the VSS reduction, pH and
temperature and there has been indication that the characteristics of the digested solids
have changed due to industrial contributions.
The Cornwall plant has requested that Sensient Flavors reduce its effluent BOD and TP
concentrations. The BOD contribution has been dropping over the last half of 2002
(average for second half of 2002 was 482 mg/L versus 1636 mg/L in the second half of
2001). However, trends remain erratic (values are typically elevated from May to
August).
Key sources of mercury to the receiver appear to be directly from industrial dischargers.
In June 2003, the City tabled a new draft Sewer Use-Bylaw that includes mercury as a
controlled parameter and which limits the discharge concentration to 350 mg/L for TSS
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and 300 mg/L for BOD. It will be important to ensure that industrial discharges comply
with the Sewer Use Bylaw discharge limits.
Although reducing the industrial discharge to the plant is important to ensure that the
plant meets its treatment targets, this measure alone does not guarantee that the plant
effluent will meet enhanced secondary treatment criteria.

Upgrade Plant for Enhanced Treatment
To meet treatment requirements, the plant must be upgraded to provide secondary
treatment, nitrification, phosphorus removal, and enhanced disinfection.
Environmental Impacts and Benefits – Surface Water Impact
The installation of a secondary treatment alternative will address key areas of the RAP
requirements. In particular, it will be possible to achieve total phosphorous of 0.5 mg/L,
from today’s average value of 0.8 mg/L, with addition of secondary treatment. This will
help to address the growth of nuisance aquatic plants. Anticipated reductions of pollutant
concentrations in the plant effluent are presented in Table 9.

Table 9: Anticipated Load Reduction with Secondary Treatment
Parameter (Effluent)

Current

BOD5 (mg/L)
TSS(mg/L)
TP(mg/L)
Ammonia (mg/L)
BOD Load (kg/d)2
% BOD Load Reduction
TSS Load (kg/d) 2
% TSS Load Reduction
TP Load (kg/d)2
% TP Load Reduction
E. coli

331
241
0.8
N/A
1570

Notes:
1)
2)

1140
38
~ 2000

Secondary Effluent
Design Criteria
15
15
0.5
<5
713
54
713
37
24
37
200

Historical average (1993-2001)
Calculated using an influent flow rate of 47.5 MLD (average from 1993 to 2001)

Other toxic contaminants will also be controlled. Secondary treatment can address the
removal of ammonia through biological nitrification and can also remove other
contaminants by biological oxidation or adsorption.
Secondary treatment will provide the ability to reach lower levels of bacteria in the
disinfected effluent as compared to a primary plant. Cornwall is considering the use of
ultraviolet disinfection that can provide for E. coli below 200 cfu/100mL with secondary
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treatment and has the added benefit of avoiding chlorine residual (current data show
chlorine residual of 0.8 mg/L). This should address the CEPA regulation that is under
development.
Persistent Contaminant Removal
Initiatives have been actively pursued at both the Provincial and Federal Government
levels to limit the effects of municipal wastewater effluents (MWWE) on receiving
waters through policy, guidelines, legislation and regulations with respect to treatment
and disposal of sewage. Four separate effluent criteria were considered in a Provincewide assessment for MOE (Hydromantis, 2004) of municipal sewage treatment plants’
(MSTPs) capabilities and potential upgrading requirements, including: Criterion (a) –
conventional effluent parameters for all mechanical plants; Criterion (b) – conventional
effluent parameters for all lagoons; Criterion (c) – non-acutely lethal effluent at end-ofpipe; Criterion (d) – Provincial Water Quality Objectives and/or method detection limits
for COA Tier I & II substances at end-of-pipe.
Site-specific studies are required to provide more accurate information on upgrade
requirements, alternatives and costs.
Based on available information, conventional and innovative treatment technologies and
processes are deemed to be capable of satisfying conventional effluent quality parameters
specified for Criteria (a) and (b) and the non-acute lethality requirement under Criterion
(c). This applies to mechanical secondary and tertiary treatment plants and lagoon-based
systems. The following conclusions were drawn for these three criteria:
1. Criterion (a) is expected to be satisfied by well designed and operated mechanical
secondary treatment plants with phosphorus removal and effluent disinfection.
2. Criterion (b) is expected to be satisfied by conventional lagoon processes that employ
seasonal retention of effluent together with batch-wise chemical addition for
phosphorus removal prior to seasonal or annual discharge.
3. Criterion (c) is expected to be satisfied by control of total NH3-N concentrations to 5
mg/L or less and the application of dechlorination at plants that practice effluent
chlorination for disinfection. Cases of acute lethality caused by substances other than
ammonia or chlorine residual would require site-specific assessment to identify and
eliminate the causes of toxicity.
The stringent effluent quality requirements under Criterion (d) may necessitate the
application of advanced tertiary treatment for consistently meeting target concentration
limits for certain COA substances or method detection limits (MDLs); however, low
organic loading nitrifying mechanical treatment processes and conventional lagoons are
identified as effective for the control of most of the COA substances. Identification of
upgrade requirements and the most appropriate improvement measures for MSTPs to
meet the various effluent criteria will depend on site-specific wastewater
characterizations and process performance assessments that could include process audits.
For the COA substances other than cadmium, low organic loading nitrifying mechanical
secondary treatment or conventional lagoon treatment are predicted to achieve treatment
targets under Criterion (d).
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No specific data are available for Cornwall that demonstrates the removal of persistent
contaminants with a biological treatment system. The recommended pilot test can be
used to estimate the removal of persistent contaminants.
Secondary Treatment Processes Considered
Secondary treatment technologies considered included the activated sludge process
(ASP) (conventional, high-rate, step-feed), trickling filter/solids contactor (TF/SC),
sequencing batch reactors (SBR), rotating biological contactor (RBC), biological aerated
filter (BAF), biological nutrient removal (BNR), membrane bioreactors (MBR), and
moving bed biofilm reactors (MBBR). Figure 10 displays a chart of the various
secondary treatment processes considered.

Figure 10: Alternative Secondary Treatment Processes

A comparison of the advantages and limitations for each of the secondary treatment
technologies discussed is provided in Table 10.
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Table 10: Advantages and Limitations of Secondary Alternatives
Process
Suspended Growth
Activated Sludge (ASP)

Suspended Growth SBR

Suspended Growth BNR

Suspended Growth MBR

Fixed Film – RBC

Fixed Film – BAF

Hybrid – MBBR

Fixed Film – TF

Hybrid – TF/SC

Advantages
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø

Common well known process
Flexible process
Upgrading potential
BNR possible
Aeration and clarification is
combined in a single tank
Flexible for nutrient removal (i.e.,
BNR)
No chemicals required for P removal
Good sludge settleability
Reduced chemical sludge production
Similar operation to ASP

Limitations
Ø
Ø
Ø

Sludge settleability can be a concern
Foaming can be a concern
Energy needs for aeration

Ø
Ø
Ø

Less common on larger scale
More complex mechanical/electrical
Discontinuous discharges require
equalization prior to disinfection
Internal recycles are required
More complex process
Foam and scum may be increased
Requires appropriate nutrient loading
for P removal
High cost relative to conventional
secondary treatment
Increased O&M requirements at high
applied filtrate fluxes
High energy requirement
Chemical cleaning requirement
Membrane replacement
Fine screening required upstream
Limited experience in medium-tohigh flow applications
Generally poor effluent aesthetics
Limited degree of control
Mechanical bearings and shafts
Larger footprint than TF

Ø
Ø
Ø
Ø

Ø
Ø
Ø
Ø
Ø
Ø
Ø

No final clarifiers required
Absolute biomass retention
Enhanced SRT control
Tertiary treated quality effluent
Compact
Modular designs; upgrading potential
ASP retrofit potential for increased
capacity and performance

Ø

Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø

Simple process to operate and
maintain
High process stability
Modular process
Low energy needs
High loading rate; small footprint
No final clarifiers required
Modular process; upgrading potential
Enhanced effluent quality
High degree of automated control

Ø
Ø
Ø
Ø

Ø
Ø
Ø

Retrofit of existing tankage
Smaller footprint than ASP
Low headloss; no backwashing

Ø
Ø
Ø
Ø

Mechanically simple
Robust
Ease of operation
Typically smaller footprint than ASP

Ø
Ø
Ø

Combines advantages of TF and ASP
Good sludge settleability
Reliable and cost-effective operation
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Ø
Ø
Ø
Ø
Ø
Ø

Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø

Complex mechanical/electrical and
control systems
Upstream screening, oil and grease
removal
Potential loss of media
Less common process
Coarse bubble aeration
Media retention screen assemblies
Potential clogging of screens and
bunching of media
Temperature losses can be significant
Biomass sloughing uneven; potential
clogging of media
Limited degree of control
Odours
Hydraulic gradeline require repumping
Filter flies and snails
More complex process
Hydraulic gradeline large
Filter flies and snails
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Evaluation of Secondary Treatment Process Alternatives
Each of the alternatives aforementioned can achieve the secondary effluent treatment
targets. The selection of the best process needs to evaluate issues unique to the Cornwall
WWTP. Generally, issues such as the following can dictate the best process for a given
application:
• Life cycle cost (capital and O&M costs),
• Degree of treatment required (several processes provide a tertiary level of
treatment),
• Available land and conditions (e.g. hydraulic gradeline),
• Degree of operations’ confidence or “buy-in” to a particular process, and
• Chemical and energy costs.
Both existing and new chemical storage areas and containers will be equipped with
appropriate spill containment measures to avoid adverse environmental impacts due to a
possible spill.
The follow subsections evaluate the advantages and limitations of each process, estimated
life-cycle costs, expected effluent quality and footprint for each unit process.

Life Cycle Cost
A review of the comparative capital and O&M costs are provided for the various
processes. Table 11 presents the 2003 capital costs for a secondary upgrade for each
process. Sources include:
• City of Windsor Innovative Studies [CH2M Hill, 1994 & 1996]
• City of Sault Ste. Marie Pre-Engineering Report [Wm. Walker Engineering Inc.,
2002]
• Literature Sources
• Hydromantis experience
Actual costs will depend on, but not limited to, the bidding climate at time of tender,
actual inflation, and significant geotechnical issues. Conceptual cost estimates are
generally accurate to +50% to -30% based on the experience of the American Association
of Cost Estimators (AACE). In this case, it is expected that the costs are well within the
mid range of this spread; however, contingency for unknowns should be carried by the
City. We recommend a 30% contingency allowance for capital construction.
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Table 11: Conceptual Level Capital Costs for Secondary Process (2003)
Capital Cost1 (million $)
$26.8

Process
Membrane Bioreactors (MBR)
Moving Bed Biofilm Reactor (MBBR)

$25.5

Biological Nutrient Removal (BNR)

$25.1

Activated Sludge (Conventional and Nontraditional) (ASP)
Sequencing Batch Reactor (SBR)

$20.9 - $25.1
$22.8

Rotating Biological Contactor (RBC)

$19,0 - $21.8

Trickling Filter/Solids Contactor (TF/SC)

$18.6 - $21.4

Biological Aerated Filter (BAF)
Notes:
1)
2)

$19.6

Does not include additional solids handling or disinfection
Capital costs exclude additional land (if needed); geotechnical survey; legal and survey;
engineering and construction management, contingency; interest during construction

Operating and maintenance (O&M) costs for the various processes are site specific. Prior
to the life cycle costing of the various process options, the following provides a
comparative evaluation of the O&M costs for each, as compared to a conventional
activated sludge process.
Ø TF/SC Process – Lower energy usage due to fixed film process, less than ASP but
increased pumping
Ø SBR – BNR potential and reduced chemical costs, no RAS pumping, less than
ASP
Ø RBC – Lower energy usage due to fixed film process and no additional pumping,
less than ASP
Ø BAF – Compact facility, lower energy usage, less than ASP
Ø BNR – Additional returns flows, but reduced chemical usage – compared to ASP
Ø MBR – Increased power due to suction pumps, membrane replacement – higher
than ASP
Ø MBBR – Reduced cost for pumping (potential), reduced transfer efficiency –
similar to ASP; media cost
It is expected that a membrane process (MBR) would have higher costs due to aeration
(process and cleaning) and pumping requirements.
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Based on the capital cost estimates and expected operating and maintenance costs for the
secondary processes, the life cycle costing of each process was estimated. Life cycle
costing was based on the following:
• Average capital cost for process provided with a range (i.e. ASP, TF/SC and
RBC)
• Economic factors of 5% interest, 2% inflation, and 20-year evaluation period
• Simplified present value determination of difference between interest rate and
inflation rate
• No evaluation has been made for additional sludge handling processes (i.e.
digestion and dewatering)
• O&M costs are incremental estimates for the additional secondary treatment
process, not including digestion or disinfection. The current yearly O&M costs for
the Cornwall WWTP operation was $1,454,000 in 2002. The O&M costs listed in
Table 12 would be in addition to the current costs, since these costs would be
similar for all secondary processes
The results indicate that the BAF and RBC have the lowest expected life cycle cost.

Table 12: Life Cycle Cost Estimates for Secondary Processes

Process
Membrane Bioreactors
Moving Bed Biofilm
Reactor
Biological Nutrient
Removal
Activated Sludge
Sequencing Batch
Reactor
TF/SC
Biological Aerated
Filter
Rotating Biological
Contactor
Notes:
1)
2)

Capital
Cost
(million $)

O&M Cost
(million
$/year)

$26.8

$.54

Present
Value of
O&M
(million $)
$8.06

$25.5

$.50

$7.41

$32.9

$25.2

$.48

$7,17

$32.4

$23.0

$.47

$7.00

$30.0

$22.9

$.41

$6.06

$28.9

$20.0

$.45

$6.75

$26.8

$19.6

$.42

$6.31

$25.9

$20.4

$.37

$5.46

$25.8

Life Cycle
Cost
(million $)
$34.9

Does not include additional solids handling or disinfection
Capital costs exclude additional land (if needed); geotechnical survey; legal and survey; engineering and
construction management, contingency; interest during construction
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Costs are conceptual level estimates, and therefore the accuracy of one process’s cost to
another’s needs to account for the range expected. For example a 10 % (e.g. above and
below each estimate) is shown in Figure 11 for each process. The results show that five
processes, i.e., ASP, TF/SC, SBR, BAF and RBC, are close to one another and equivalent
at the level of accuracy of a conceptual design prior to development of drawings. The
BNR, MBR and MBBR processes are generally the highest.

Figure 11: Life Cycle Cost Range for Each Secondary Process

Expected Effluent Quality and Surface Water Impact
Adequate secondary effluent is possible from all the secondary processes presented
above, expected effluent quality concentrations are shown in Table 13.
Table 13: Expected Effluent Quality for Secondary Processes
Process
Modified ASP
TF/SC
SBR
RBC
BAF
BNR
MBR
MBBR

Effluent Concentration (mg/L)
BOD5
SS
TP*
15
15
0.5
10
15
0.5
15
15
0.5
15
15
0.5
8
10
<0.5
15
12-14
0.5
5
2
<0.5
15
15
0.5

Notes:
* with chemical addition for non-BNR processes
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Overall, all processes are capable of meeting a secondary process objective of 15, 15 and
0.5 mg/L for BOD5, SS and TP, if optimized and operated well. Due to the selectors that
are part of the BNR process, enhanced settling is expected. The BAF and MBR will have
enhanced solids removal, phosphorous removal, and BOD removal as both processes
provide a physical barrier.

Footprint
The expected footprint required for each unit process (excluding other site requirements)
is based on expected loading rates and tank geometry and is provided for comparative
purposes only. Table 14 provides the basis for providing a footprint for each unit process.
Table 15 provides the footprint based on the unit loading outlined in Table 14.

Table 14: Loading Basis for Process Footprints
Process
Modified ASP
TF/SC
SBR
RBC
BAF
BNR
MBR
MBBR

Loading (units)
Aeration HRT (hr)
Clarifier SORpeak (m3/m2.d)
TOL (kg BOD5/m3.d)
Solids Contactor HRT (min)
Clarifier SORpeak (m3/m2.d)
Reactor HRT (h)
TOL (g BOD5/m2.d)
Clarifier SORpeak (m3/m2.d)
TOL (kg BOD5/m3.d)
Clean Water/Backwash Wells
Reactor HRT (h)
Clarifier SORpeak (m3/m2.d)
Reactor HRT (h)
Reactor HRT (h)
Clarifier SORpeak (m3/m2.d)

Value
4
29.4
0.38
40
60
10
3.5
70
1.05
10% each of cell volume
10
29.4
4
4
29.4

Table 15: Process Surface Area Requirements
Process
Modified ASP
TF/SC
SBR
RBC
BAF
BNR
MBR
MBBR

Surface Area (m2)
5070
3125
4550
3200
560
7350
1820
5530
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Footprint areas calculated do not account for additional buildings such as blower and
RAS buildings. Overall, the results show a similar footprint for a modified activated
sludge process (Modified ASP) and a MBBR. A BNR process is expected to require
greatest space. The TF/SC, RBC and SBR are expected to require less area. The BAF and
MBR processes would require the least area and are excellent processes when land area is
critical or complete enclosure of the facility is considered. For Cornwall, sufficient
owned land is available for any of the alternatives.

Ranking/Rating Secondary Treatment Processes
A ranking system was used to evaluate each secondary process and the importance of
various considerations. Considerations included:
•

Expected effluent quality and surface water impact

•

Costs (Construction Capital and O&M)

•

Other considerations (e.g. effluent clarity, plant footprint etc.)

Table 16 provides the list of ranking areas for each secondary process. Hydromantis
organized a Workshop in October 2002 to invite steering committee and WWTP staff
participants to provide their comments on the relative importance of each criteria. The list
of attendants is presented in Appendix D. Following the participants’ comments, other
considerations were added, including:
•

Site Visibility, and

•

Modular design/expansion

The weighting for each category included input by participants (Appendix D). Table 17
provides the balanced weighting between the input obtained from participants and
experience of the project team. The resulting ranking used is provided in Table 18.

Evaluation of Alternatives
Participants of the Workshop who undertook the evaluation of alternatives have their
results provided in Appendix D. The participants did not evaluate all processes and had
weightings that varied from that shown in Table 16.
One evaluator reviewed the BAF and SBR processes and each rated high, although the
BAF was evaluated higher due to enhanced effluent quality, lower space requirements,
modular nature, and biosolids quality. The second evaluator ranked a few processes
higher than conventional suspended and fixed film processes. The second evaluator
ranked BNR, MBR and BAF/MMBR as the top processes; however, the second
evaluation had a low weighting for capital and O&M costs. MBBR drops to fifth in this
evaluation. Other considerations were not evaluated in this evaluation.
A separate evaluation using the weighting discussed above was conducted and is shown
in Table 17. The rankings for each are discussed below.
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Table 16: Rating Categories and Weightings
Criteria

Weight

Scale

Anticipated Future Effluent Non-Compliance Criteria
Anticipated Future Effluent
Non-Compliance Criteria:
BOD5

15

>15 mg/L – 5 points, 10-15 mg/L – 10 points, 5
– 10 mg/L – 15 points

Anticipated Future Effluent
Non-Compliance Criteria:
SS

15

>15 mg/L – 5 points, 10-15 mg/L – 10 points, 5
– 10 mg/L – 15 points

P

15

>1 mg/L – 0 points, 0.5-1.0 mg/L – 10 points,
<0.5 mg/L – 15 points

NH3-N

15

No nitrification – 0 points, 5-10 mg/L (partial)
10 points, <5 mg/L (complete) – 15 points

Effluent Clarity & Aesthetics

5

High – 15 point, low – 5 points

Experience in other
Jurisdictions

10

Lots – 15 points, little – 5 points

10

High – 5 points, Low – 15 points

Hydraulics

10

Easy – 15 points, Hard – 5 points

Effect on Other Plant
Components

10

Less effect – 15 points, large/negative – 5
points

Ability to Withstand
Variable Flow
(diurnal; wet weather)

10

Well – 15 points, poor – 5 points

Constructability

10

Easy – 15 points, hard - 5 points

Space Required

5

Lower – 15 points, Higher – 5 points

Operating Flexibility/ Ease of
Operation

10

Easy – 15 points, Difficult – 5 points

Site Visibility /Aesthetics

5

Good – 15 points, medium – 10 points, poor – 5
points

Modular Design/Expansion

5

Good – 15 points, medium – 10 points, poor – 5
points

Capital Cost

15

Low – 15 points, medium – 10 points, high – 5
points

O&M Cost

15

Low – 15 points, medium – 10 points, high – 5
points

Biosolids Production Impacts
Quantity
Integration with Existing Plant
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Table 17: Ranking Results for Secondary Treatment Processes

Processes
Weight
Biological Nutrient Removal
Activated Sludge
Trickling Filter/Solids Contact
Sequencing Batch Reactor
Rotating Biological Contactor
Biological Aerated Filter
Membrane Bioreactors
Moving Bed Biofilm Reactor

Modular
Design/Expansion

Site Visibility

O & M Cost

Capital Cost

Operating
Flexibility / Ease of
Operation

Space Required

Ability to Withstand
Variable Flow
(diurnal; wet
weather)
Constructability

Effect on Other
Plant Components

Integration with
Existing Plant

Biosolids
Production Impacts

Experienced in
other Jurisdictions

Effluent Clarity &
Aesthetics

Other Considerations

(NH 3 +NH 4)-N

TP

TSS

CBOD 5

Effluent Target (mg/L)

Quantity Hydraulics

25

25

1

<1

15

15

15

15

5

10

10

10

10

10

10

5

10

15

15

5

5

9.7
9.7
11.4
9.7
9.7
12.4
15.0
9.7

10.2
9.7
9.7
9.7
9.7
11.4
15.0
9.7

13.0
13.0
13.0
13.0
13.0
14.2
15.0
13.0

15

8
10
12
12
8
15
15
10

7
15
7
12
7
10
5
7

15
12
10
15
10
8
15
12

12
12
7
12
15
10
12
12

10
15
15
12
15
10
12
12

12
15
15
12
15
12
12
12

12
15
12
10
15
10
8
12

5
10
5
12
10
15
12
11

10
13
13
12
15
10
8
10

11.7
12.8
14.7
12.9
14.4
15
11.0
11.5

10
10
15
10
10
15
5
10

15
15
5
15
10
15
15
15

10
12
11
13
12
15
15
12

15
15
15
15
15
15

Table 18: Summary of the Ranking of Secondary Processes
Secondary Biological Process

Rating (high to low)

Biological Aerated Filter

86%

Rotating Biological Contactor

84%

Sequencing Batch Reactor

82%

Membrane Bioreactors

82%

Trickling Filter/Solids Contact

81%

Moving Bed Biofilm Reactor

78%

Biological Nutrient Removal

77%

Activated Sludge

77%
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Effluent Quality and Surface Water Impact
The effluent quality evaluation is based on the expected quality from each secondary
process as provided in Table 13 (page 31). Processes are capable of nitrifying and each
was given full marks for this parameter. The MBR was given full marks for its effluent
quality and each alternative process was weighted to the MBR based on the ratio of the
process’s effluent quality to the MBR to a power (i.e. power of 0.4). This weighting was
used to reduce the impact of a process’s effluent quality being greater (i.e. higher than
expected effluent concentrations) than the MBR, since the processes are expected to meet
the requirements.
Cost
Capital and O&M costs were ratioed to the lowest value obtained. In this case, the lowest
capital cost was for the BAF process. In terms of O&M costs the BAF, the TF/SC and the
BNR process are expected to have low O&M costs.
Other Considerations
A list of other considerations was developed and each process was ranked based on an
overall assessment. The basis is provided below:
Effluent Clarity and Aesthetics – MBR and BAF ranked highest due to the filtered
nature of the effluent. SBR and TF/SC ranked next due to experience with SBR ideal
settling and settling characteristics for the TF/SC. BNR and RBC rated lowest due to
potential foaming from BNR and effluent turbidity from the RBC.
Experience in Other Jurisdictions – Only the ASP was rated with full marks, given the
overwhelming experience with this process in Ontario. SBR and BAF were rated highly
due to emergence of these processes for small facilities (SBR) and experience in Quebec
(BAF). The BAF technology is expanding in Ontario to Windsor, Thunder Bay and Sault
Ste. Marie. Kingston is piloting the BAF process at this time (2005). BNR, TF/SC and
MBBR were rated similarly due to worldwide experience. The MBR was rated the lowest
since this is an emerging technology.
Biosolids Quantity/Quality – Both the BNR and SBR were rated highest due to the long
SRTs and the reduced sludge production expected. The BNR process would produce less
biosolids due to a reduction in chemical usage, although this might be offset by reduced
chemical usage in the raw sewage and higher strength bioreactor influent concentrations.
The MBR process was given a high rating due to the high concentration and reduced
volume expected from this process, with WAS wasted at 1 to 2 % TS. The ASP and
MBBR processes were rated similarly and are expected to produce good quality sludge.
The TF/SC and RBC processes will produce fixed film sludge. The BAF was given the
lowest rating for biosolids due to the low concentration of the wasted solids in the
backwash. The BAF returns 5 to 10 % of the treated flow as backwash and therefore the
concentration is generally less than 1000 mg/L.
Secondary Treatment and Biosolids Handling: Odour Control – The recommended
biological treatment system, consisting of BAF technology, will have a backwash stream
containing waste biosolids. This is a relatively dilute stream that will be returned to the
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primary clarifiers for prethickening with the raw primary sludge prior to anaerobic
digestion. As such, no additional odours are expected from the secondary treatment
process. The BAF structures will be at sufficient distance from residences as per
recommended separation guidelines.
The recommended solar greenhouse drying pilot test for anaerobically digested and
dewatered biosolids is not expected to be a source of odour based on supplier information
and site inspection of one user site.
Integration with Existing Plant (Hydraulics) – Headloss increases are expected to be
lowest for the RBC process, followed by the ASP, BNR, SBR, MBR and MBBR. The
BAF will have slightly higher hydraulic requirements, but should be able to be
accommodated on the existing site due to its gradient towards the river. The TF/SC will
require pumping and rated lowest for this category.
Effect on other Plant Components – Processes will impact existing plant components in
terms of power requirements, additional sludge generation and overall increase in
manpower needs (i.e. operations and maintenance). Most processes are evenly rated on
this category including the ASP, TF/SC, RBC processes. A number of processes operate
in cycles, including the SBR, MBR and BAF, and this may impact other processes in
terms of sludge wasting and disinfection (especially UV). Both the MBBR and BAF have
media that will be periodically lost in the effluent causing incremental O&M costs.
Ability to Withstand Variable Flow (Diurnal and Wet Weather) – Processes are
expected to handle diurnal flow variations. Some processes are better suited for handling
wet weather events. These include the TF/SC and RBC processes, proven to handle
excessive peak flows at Windsor in pilot tests, and the ASP process. The ASP can be
designed as a plug-flow reactor with step feed capability to improve wet weather
operations. Other processes have the ability to handle wet weather events to a limited
degree.
Constructability – Processes are constructible, but it is expected that the ASP and RBC
processes might be considered the easiest to construct; the ASP because it is well known
and the RBC because of its simplicity. Other processes are more complex, including
BNR (additional recycles and zones), TF/SC (dual process), and MBBR (ASP with
media). Others are more complex based on their batch or semi-batch operation nature,
including the SBR and BAF. The MBR process is expected to be the most complex and
will require the most attention to mechanical and electrical (especially SCADA and I&C)
issues.
Space Required – The BAF is a compact high-rate process that is expected to require the
smallest overall plant layout. Other processes are also relatively compact including he
MBR, MBBR, and SBR. Others will require a reasonable amount of space including the
ASP and RBC. Although it may be operated at high clarifier SORs, it is expected that a
TF/SC process would require a large footprint, as would the BNR process due to the long
SRTs and associated equipment.
Operating Flexibility/Ease of Operations – Because of its simplicity and lack of
recycle, the RBC was deemed to be the easiest process to operate. This is confirmed from
operating full-scale pilots in Windsor and experience at the full-scale Niagara Falls RBC
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plant. The TF/SC and ASP processes are also easy to operate. The TF/SC obtains most of
its biological treatment from the fixed film process that is controlled with only effluent
recycling to wet the media. The ASP is a well-known process and therefore its ease of
operation (moderate) is well known. Most of the remaining processes are expected to be
more intensive to operate due to the batch or semi-batch nature (SBR, BAF and MBR),
additional zones and recycles streams (BNR) and additional media (MBR). The MBR is
felt to be the most complex to operate, intensive membrane cleaning (in service and out
of service), and the production nature of the process.
Site Visibility – Visibility of the processes was based on an overly visible aspect of a
process compared to the others. Except for the TF/SC and RBC processes, other
processes should have a similar visibility on the site. The RBC process would be more
visible (potentially) due to the shafts and individual covers. The TF/SC would be most
visible due to the TF towers that would extend 5 to 6 m above the ground.
Modular Design/Expansion – The secondary processes reviewed for the Cornwall
WWTP can be constructed in modules; however, several are more modular in nature. The
most modular are the MBR and BAF processes. The MBR has the ability to add
membranes to existing tankage to increase capacity, as has been constructed at the
Creemore WWTP near Collingwood. The BAF can be designed to make additional cells
available at a later date, sharing backwash and clear wells, backwash blowers and pumps.
The SBR is modular and since it provides for complete treatment in a single reactor,
additional reactors can be added at a later date. Others including ASP, TF/SC, RBC and
MBBR can be expanded but require both biological reactors and final clarifiers. Least
modular is the BNR process, in part due to the complexity of the process.

Overall Assessment
As a result of the assessment presented above, the potential secondary processes were
rated out of a potential full score of 2625. The results expressed as a percentage are
summarized in Table 18. Results from this evaluation indicate that every process is
suited for the Cornwall WWTP secondary system upgrade. However, several processes
did rate better than others based on the criteria and weighting used.
Overall, this rating places the BAF process as the best suited process for the plant
upgrade. This was followed by the RBC process due to several of its advantageous
aspects; however, its issues in terms of visibility and turbidity of the effluent may not
have been weighted to the extent required for Cornwall. Third were the MBR and SBR
processes.

Chemical Phosphorus Removal
The average effluent TP was 0.8 mg/L in 1997 to 2004. To meet the assumed TP effluent
target of 0.5 mg/L (as a monthly average), chemicals (e.g., alum or ferric chloride) will
need to be added at the secondary treatment stage; alternatively, dual-point addition (i.e.,
to primary and secondary process stages) could be applied.

- 38 -

Corporation of the City of Cornwall
Environmental Study Report: Cornwall Waste Water Treatment Plant

July 2005

Preferred Secondary Treatment Solution

Figure 12: Proposed Location for Proposed BAF Upgrade

Based on the overall assessment carried out above, the preferred alternative to upgrade
the Cornwall WWTP is the Biological Aerated Filter. Figure 12 shows the proposed
location for the BAF process that would fit into the existing site due to its compact
nature.
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Disinfection and Surface Water Impact
Currently, the Cornwall WWTP uses gaseous chlorine to disinfect its primary effluent.
The disinfected effluent E. coli geometric average was 993 CFU/100 mL (from monthly
average data from 1997 to 2004), which is above the new objective of 200, although
chlorine residual is high at 0.8 mg/L. This can be problematic in wastewater applications
because of possible toxic effects on aquatic life in the receiving environment due to
residual chlorine. To address acute lethality associated with total residual chlorine (TRC),
the plant should enhance its disinfection system.
Advantages and disadvantages of various enhanced disinfection alternatives are presented
in Table 19. Two main options that would result in a non-toxic effluent are:
• Chlorination/Dechlorination
• UV Irradiation

Chlorination/Dechlorination
Chlorine is a relatively inexpensive chemical for disinfection of sewage effluent;
however, there are associated health and safety issues. Chlorine gas is hazardous to
human health at very low airborne levels. Accidental airborne releases can be mitigated
through the use of chlorine gas scrubbers to protect the surrounding environment in the
event of a leak. The excessive use of chlorine as a disinfectant may result in a toxic
effluent within a zone of influence at the outfall. This is due to the chlorine residual
remaining after disinfection. There is no indication that this is an immediate concern at
Cornwall. The configuration and physical characteristics of the outfall diffuser partly
determine the extent of toxicity to aquatic life within the mixing zone. Dechlorination is
an alternative for eliminating chlorine residual, but requires an additional chemical to be
used and additional cost.

UV Irradiation
UV irradiation advantages include a compact process and a well proven technology,
particularly for disinfection of suspended growth process effluents. The inherent
advantage of ultraviolet (UV) irradiation as an alternate disinfection system is that it
produces a non-toxic effluent. However, the UV alternative possesses a substantially
higher capital cost, while its operating cost is in the same order of magnitude as chlorine
disinfection. If dechlorination is required, UV disinfection is cost competitive. UV
disinfection does not have the potential for adversely impacting the aquatic environment
in the event of a flood or failure of the dechlorination process. Also, installation of a UV
disinfection system will eliminate the potential risk of a chlorine release.
In the Hydromantis Optimization and Upgrade Report (2003), a study was performed to
assess the feasibility to implement a UV system at Cornwall, both for the current plant
and for any future secondary facility. Results show UV disinfection to be promising for
Cornwall. Therefore this option is recommended for enhanced disinfection.
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Table 19: Advantages and Disadvantages of Main Wastewater Disinfection Methods
Method
•
•

Chlorination

•
•
•
•
•

Ozonation

•

•
•

Chlorine
Dioxide

•
•
•
•

Bromine
Chloride
•
•

Ultraviolet
Radiation

•
•

Advantages
Equipment and mixing
requirements well understood
Low capital and moderate
operating cost
Common process
Effluent chorine residual can be
eliminated by dechlorinating
Normally no toxic residual
persists in plant effluent
Does not increase total
dissolved solids levels of the
liquid
Un reactive with ammonia at
pH levels below 9
Does not notably affect
disinfection efficiencies at pH
ranges 6 to 10 and temperatures
ranging from 2° to 30°C
No toxic chemical stored on or
hauled to site although ozone is
a respiratory toxicant
Does not react in aqueous
solution to produce detectable
trihalomethane concentrations
A more rapid disinfecting agent
than chlorine
Dose requirements similar to
chlorine on a mass basis
Bromines are better
disinfectants than the analogous
chlorine species
NH2Br dissipates rapidly when
the disinfected effluent is
released to the receiving water
so there is less residual toxicity
to fish
Equipment requirements
similar to chlorination
No toxic residual in effluent
wastewater
Compact design, minimal
contact time required
Simple operation
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•
•
•
•
•
•
•

•

•
•

•

•
•

Disadvantages
Effluent toxicity possible if no
dechlorination
Chlorine gas is hazardous to store
and sodium hypochlorite is
expensive for large facilities
Risk associated with chlorine
transportation and storage
Higher capital and operational costs
than chlorine
Competitive oxidant demands of
certain industrial wastes may render
ozone disinfection uneconomical
Pilot plant testing required to
determine dosages
Design and operational familiarity
has resulted in less than optimal
first generation systems

Roughly an order-of-magnitude
more expensive than chlorine,
based on high cost of sodium
chlorite
Must be generated onsite, but may
be able to use existing chlorine gas
equipment
Somewhat more expensive than
chlorine although within the range
of being competitive to the use of
alternative methods such as ozone,
and chlorination/dechlorination
Hazardous to handle

Reliability has been a problem in
the past, but usage has increased
rapidly with improved systems
More expensive than chlorine, but
comparable cost to
chlorination/dechlorination
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In terms of a preliminary layout and cost for a low pressure/low intensity UV system for
the existing plant effluent, the WERF sizing approach was used. Based on this approach
and the expected wastewater quality, it is expected that approximately 1000 lamps would
be required. These lamps could be arranged in the following configuration:
• Number of channels: 5
• Number of banks/channel: 2
• Number of modules per bank: 13
• Number of lamps per module: 8
Based on pro-rated cost curves (i.e. Canadian dollars and year 2002), the equipment cost
was estimated at $1,200,000. Overall equipment and construction cost is estimated at
$2,700,000 in 2005 dollars, excluding cost for possible backup power for UV
disinfection. The annual O&M cost increase (mostly associated with electricity) was
estimated at $152,000 (year 2005).

Solids Stabilization and Handling
The plant upgrade to secondary treatment will have an impact on the mass of solids
generated for stabilization and handling.

Impact on Digester Capacity
Based on a 50 percent reduction in the current average primary effluent BOD5 of 30
mg/L to 15 mg/L, it is estimated that the plant solids production will increase by
approximately 816 kg TS/d at the design flow rate. This will correspond to a digester
volatile solids loading differential increase of about 0.12 kg VS/m3·d. Thus the total
digester loading is estimated to increase from the current loading to about 1.1 kg VS/
m3·d. This value is within usual guidelines for volatile solids loading rate; however, the
plant staff have indicated concerns with leveling the performance of the dewatering
system and providing operating flexibility with the addition of digester capacity. In
addition, hydraulic retention time will be within the 15-day criteria.
This could complement future capacity growth in the facility. Conservatively, the size of
the unit could be kept similar to the existing digester unit of 2270 m3, or reduced to the
appropriate size of a separate holding tank to smooth the load to the dewatering facility.
The value of an additional digester could be considered to assist with control of odour
emissions. If modifications are necessary, new equipment will be compatible with future
costruction and design.
The estimated capital cost of a new digester is $2,610,000 (2005 dollars) with an
incremental annual O&M cost of about $100,000 (mostly associated with electricity cost
increases).
The digester capacity and storage capacity should be reviewed at the time of the
secondary upgrade. The City may require other alternatives to biosolids stabilization and
disposal to meet the Nutrient Management Act Regulation 267/03 if land application is
contemplated in future. Alternatives such as dual stage digestion or other alternatives
(e.g. temperature-phased aerobic/anaerobic digestion) may be considered if land
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application is entertained in the future. If continued landfilling of the biosolids is
sustained then additional stabilization is less relevant, except for the impact on solids
concentration and odour control.

Centrifuge Dewatering Capacity
In addition to volumetric capacity, the dewatering capacity and efficiency must be
retained and optimized. The average centrifuge hydraulic load is estimated to increase by
about 8.3 percent, excluding reduction for supernating with the addition of secondary
treatment to the plant.
Current centrifugation of the digested biosolids is reaching the 25 percent target
concentration for landfilling. However, the existing dewatering machines are nearing
their life expectancy and may require replacement with the secondary upgrade.
It is recommended to provide a contingency allowance for centrifuge and associated
equipment replacement. The capital allowance value is estimated at $2,600,000 (year
2005), including centrifuge equipment (two units), new polymer system and refurbished
conveyance system, piping modifications, building improvements, and contingency, but
excluding consulting engineering or municipal costs. The annual O&M cost increase
associated with the centrifuge upgrade (mostly associated with electricity) is estimated at
$181,000 (year 2005).

Additional Stabilization and Volume Reduction
An alternative post-stabilization and volume reduction process could be used to reduce
tipping fees and at the same time reduce odour potential for the dewatered biosolids.
Solar (greenhouse) drying of dewatered solids could be an integral part of the biosolids
processing train. This process has received attention in Europe and appears to offer lower
life cycle cost than other alternatives such as fuel-based drying and/or pelletization. One
option is to pilot test this solar process under the climatic conditions local to Cornwall to
verify performance potential. Indications are that solids of 60 to 70 percent can be
obtained with this process that would reduce the cake volume to 35 to 42 percent of the
current volume sent to landfill. This is a significant reduction and would result in
equivalent tipping fee savings; however, additional handling costs would occur for
loading and unloading the solar greenhouse facility. Estimated capital costs for a single
full-size commercial unit (e.g. Parkson Corporation) for piloting would be about
$356,000 (year 2005) excluding contingency and engineering.

Miscellaneous Items
A number of miscellaneous items have been identified as required at the plant, including:
• Providing electrical connection between the pumping station and WWTP to allow
for dual source for electrical supply
• Building an addition to provide additional operation laboratory, work areas, etc.,
for staff
• Building or shelter cover for the UV disinfection process
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The electrical connection between the pumping station and the WWTP will allow the
facility to operate on either power source in the event of a power failure for one source
only. The proposed cable would utilize the current conduit provided between the
pumping station and the edge of the chlorine contact chamber. The budget price is
$150,000 and includes cable (6-1/C 750 MCM), installation, road crossing, additional
duct bank, and raceway.
This preliminary price is prepared based on information provided in draft version of
HSP’s “Electrical System Study”, plant drawings (undated), and assumes that:
• the new service to the WWTP was installed as per HSP’s “Electrical System
Study” Alternative #3
• the new 600 VAC switchgears were installed at the pumping station and WWTP
and include spare breakers provided for the alternative power source
• the HSE inquired the local utility about dual feed to both facilities, perform
electrical equipment inventory and undertook load calculations
• the existing duct bank is sufficient for 6-1/C 750 MCM cables listed in the HSP
“Electrical System Study”
Detail regarding these items is provided in the Optimization Report (Hydromantis, 2003).
The total cost of the three miscellaneous items outlined above is estimated at $457,000
(2005 dollars).

Cost Summary of Proposed Upgrades
A cost summary of the proposed upgrades is based on the following assumptions:
•

Updated average design flow rate of 65,318 m3/d (versus 54,432 m3/d);

•

The construction of the new process units is estimated to take place in mid 2008;
the capital costs for 2008 were escalated from the costs provided in the
Optimization Report (Hydromantis 2003) using an extrapolated Engineering
News Record (ENR) construction cost index of 7454 which is equivalent to a 2%
yearly inflation rate;

•

Interest rate of 5.5 %;

•

Inflation rate of 2.0 % ;

•

Life-cycle cost calculated over a period of 20 years; and,

•

Costs are presented in 2005 dollars.

Life-Cycle Cost
A summary of the life-cycle cost for the proposed plant upgrade is presented in Table 20.
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Table 20: Life-Cycle Cost of Proposed WWTP Upgrade (Flow of 65,318 m3/d)
Capital Cost1,2
($)

O&M Cost
($/yr)3

Present Value
O&M ($)

Life Cycle Cost
(LCC) ($)

$20,800,0003

$510,000

$8,110,000

$28,910,000

UV Irradiation

$2,750,000

$152,000

$2,484,000

$5,234,000

Extra Digester

$2,630,000

$99,000

$1,622,000

$ 4,252,000

Centrifuge Upgrade

$2,490,000

$181,000

$2,385,000

$4,875,000

Miscellaneous Items

$449,000

-

-

$449,000

Process

Enhanced Treatment
Biological Aerated Filter

Additional Items
BAF Pilot Study to refine size

$250,000

$250,000

Geotechnical studies

$150,000

$150,000

Optimization Upgrades

$95,200

Pump Station Upgrade for new
design flow - allowance

$350,000

Back-Up Power Needs

$598,000

$31,000

$398,000

$996,000

Solar Drying System for
Biosolids Trial

$360,000

-

-

$360,000

$30,900,000

$973,000

$15,000,000

$46,000,000

Total
Notes:
1.
2.

3.

-

-

$95,200
$350,000

Capital costs exclude additional land (if needed); geotechnical survey; legal and survey; engineering and construction
management, contingency; interest during construction
The highest capital cost of the secondary treatment alternative (MBR process) was estimated at $ 28,400,000, giving
a bracket of $20,800,000 to $ 28,400,000 for the secondary biological process unit. The BAF was carried in this
estimate.
Incremental O&M costs. O&M costs in 2002 were estimated at $ 1,450,000 per year.
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Effect of Proposed Alternatives on the Environment
Natural Environment
Secondary treatment and UV disinfection will have a positive influence on the receiving
water with reduction of nutrients, suspended solids and ammonia and elimination of
chlorine residual (page 24, Table 9).
The Cornwall WWTP is located along the north shore of the St-Lawrence River,
immediately east of the City of Cornwall. Refer to Figure 13 for its location. The
Transport Canada Training Institute is located west of the plant. The East side of the plant
is composed of residential areas. According to the Ministry’s Guideline D-2, the
recommended minimum separation distance of 150 m from the odour to the property
lines of residential areas is more than exceeded and therefore impacts from odour will be
mitigated as such. As seen in Figure 14, the City has additional land space to the east of
the site and has a combined property area North of Montreal Road of 33.19 acres (13.43
ha). This will provide sufficient space and a natural layout for any secondary plant at the
site, as the influent is already pumped to the top or back of the site and flows back
towards the river discharge. A secondary plant can be located in the natural flow scheme
between the existing plant and the river, along an existing land slope that will account for
the headloss for most processes.

Cornwall WWTP

Figure 13: Location of the Cornwall Sewage Treatment Plant
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Land space
available for
secondary treatment
process
Figure 14: Cornwall WWTP Photo Showing Land Space Available
A separate geotechnical survey should be completed early in the project planning
stages.
There is no apparent sensitive environment in the immediate surroundings of the
Cornwall WWTP that would be deleteriously affected during construction. Normal
construction activity should be undertaken to mitigate deleterious effects on the
immediate surroundings such as stockpiled excavated materials erosion or construction
site dewatering.

Social and Cultural Impacts
There does not appear to be any cultural issues identified for the specific area of the
WWTP. The site available for the plant expansion has not been indicated to contain any
heritage resources but this should be confirmed by a proper archaeological assessment.
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Economical Impacts
Overall Cost per Household
To calculate the overall cost per household associated with the plant upgrade, the
following assumptions were used:
•

Capital cost annuities were calculated over a period of 30 years, using an interest
rate of 5.5 % and not taking into account the effect of inflation from the
borrower’s point of view (i.e.: the Municipality)

•

The incremental O&M costs were escalated using an inflation rate of 2%

•

The overall cost per household was calculated by summing up the capital cost
annuity and the incremental O&M cost “spread” over a period of 30 years

•

Part of the capital cost is expected to be financed from a grant

•

Cornwall population of 45,640 (2001 Census)

•

Population growth rate of 0.2 %

•

Three persons per household

The estimated cost per household associated with the upgrade of the Cornwall WWTP is
presented in Table 21. Part of the capital cost is expected to be financed from a grant.

Table 21: Estimated Costs per Household associated with the Upgrade of the WWTP
Cost Type

At “year 0” (2005)

At “year 30”(2029)

Average

Annualized Capital Cost
($/year)

$ 2,064,000

$ 2,064,000

$ 2,064,000

O&M Cost ($/year)

$1,520,000

$1,800,000

$1,700,000

Total yearly cost ($/year)

$3,065,000

$3,800,000

$3,430,000

$ 240

$ 220

Cost per Household ($/household)
No grant financing
$ 200
One-third of the capital
cost is financed by a grant

$ 160

$ 196

$ 174

Two-third of the capital
cost is financed by a grant

$ 110

$ 150

$ 130
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Summary of Potential Effects on Environment and Mitigation
Measures
A summary of potential effects on plant upgrade implications on the environment and
mitigation measures are presented in Table 22 and Table 23.

Table 22: Summary of Plant Upgrade Implications
Implication

Potential Effects
Improved effluent quality; reduced organic and nutrient load; non toxic
effluent. Significant reduction in bacterial counts

Natural
Environment

Better aesthetics
Important step toward the delisting of the St-Lawrence/ Cornwall Area of
Concern
Better potential for recreational use

Social/Cultural

Potential social/cultural effects associated with plant upgrade can be
minimized or eliminated using the Class EA Process, using appropriated
mitigation measures, and following a monitoring program, during and after
construction
Significant capital and implementation costs

Economic/Financial Financial help from grant is expected
Potential impact on residential taxes

Technical

Increased operation and maintenance requirements and costs

Table 23: Summary of Potential Environmental Effects and Mitigation Measures for the
Cornwall Plant Upgrade
Potential Effects

Comments

Proposed
Mitigation
Measures

New process units will
fit easily within land
space area
Plant is in vicinity of
residential areas to
north

New landscaped berm
and plantings to improve
site screening and
minimize adverse effects
Reasonable separation
distance from neighbours

Aesthetic
Removal/damage of
vegetation/landscape
Compatibility with landscape
Residents, non-residents exposed
to new view
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Table 23: Summary of Potential Environmental Effects and Mitigation Measures for the
Cornwall Plant Upgrade
Potential Effects

Proposed
Mitigation
Measures

Comments

Required
studies

Ground Water
Change in quantity / quality
Effects during construction
Potential contamination

New process units will
require soil excavation

Measures to protect
groundwater during
construction

Hydrogeological
assessment

Heritage Resources
Disruption and/or destruction of
sites and cultural heritage,
landscapes and structure

Archaeological
assessment

Operational and Construction noise
Changes in existing noise and
vibrational levels

Mainly during
construction

Noise reduction
measures

Residential, institutional, commercial and industrial
Disruption of activities

No disruption is
anticipated as the new
process units will fit
into existing plant
property

Soils Geology
Erosion and sediment
control measures to be
implemented, restoration
planting, spill
containment and control
measures

Erosion or compaction during
construction
Deposition of sediment on adjacent
properties
Soil contamination
Mixing of topsoil with subsoil

Surface Drainage
Contamination of surface
watercourse
Sedimentation and turbidity of
adjacent water bodies due to
construction activities

Erosion and sediment
control measures
Spill containment and
control measures

Terrestrial Vegetation and Wildlife
Mortality/stress of vegetation due
to sediment deposition,
construction equipment, movement
or changes in soil moisture
Conditions resulting in reduction
and/or deterioration of wildlife
habitat and breeding

Plant site is mainly
grassed area with no
sensitive vegetation or
wildlife
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Public Information Centre 1

City of Cornwall
Wastewater Treatment Plant Class Environmental Assessment
Notice of Study Commencement
and
Public Consultation Centre
The City is undertaking a review of the current approach and available alternatives for upgrading
the City’s Wastewater Treatment Plant. This study is being conducted in accordance with the
requirements of Phases 1 to 4 of the Municipal Class Environmental Assessment process which
is an approved process under the Environmental Assessment Act.
The Class EA is intended to follow-up on the Remedial Action Plan for the St. Lawrence River
at Cornwall and the recent evaluation of the Wastewater Treatment Plant – the Cornwall WWTP
Optimization and Upgrade Investigation to address treatment and capacity needs. Treatment
alternatives will consider secondary treatment options outlined in the recent evaluation.
Public consultation is a key component of this study. Public consultation is planned to occur at
two points in the study, October 30, 2003 - to review current issues and available options, and
spring 2004 to review short-listed and preferred options. In addition there will be opportunity to
review the final Environmental Study Report.
A Public Consultation Centre will be held as indicated below:
Date:
Time:
Location:

Thursday, October 30th, 2003
3:00 p.m. to 5:00 p.m. and 7:00 to 9:00 p.m.
City Hall, Council Chambers
Cornwall, Ontario

If you have any questions or wish to be added to the study mailing list please contact:
J. Stephenson, P.Eng.
Hydromantis, Inc.
210 Sheldon Drive
Cambridge, ON N1T 1A8
Phone 519-624-7223 extension 12
Fax 519-624-7224
stephenson@hydromantis.com

Morris McCormick P.Eng.
City of Cornwall
Division Manager
Environmental Services
613-930-2787 extension 2582
mmccormick@city.cornwall.on.ca

THE GOALS OF A GOOD
STRATEGY
The City has always had a good strategy for
managing wastewater treatment; however,
improved strategies are needed to meet new
demands on the system and forthcoming
Regulations. The goal of a good strategy is to
provide the City with a program that is robust
in terms of always working under variable
conditions, is flexible from an operational
standpoint, meets or exceeds environmental
and social requirements and concerns, and is
cost-effective over its lifetime. The WWTP
Class EA will identify the preferred strategy that
will provide a good strategy to the City over a
20-year planning period.

Wastewater
Treatment Plant
Class
Environmental
Assessment

HOW CAN YOU PROVIDE INPUT
AND COMMENTS TO THE CITY?
You are invited to complete the comment sheet
available at the Open House.
Written
comments will be considered and responded to
by the City. We request and would appreciate
receiving your comments by November 24th,
2003. You are also welcome to contact the
City’s Project Manager, Mr. Morris
McCormick, P. Eng., at:

PUBLIC
CONSULTATION
CENTRE
October 30, 2003

The City of Cornwall
PO Box/C.P. 877,
Cornwall, Ontario
K6H 5T9
Telephone: (613) 930-2787
Fax. (613) 932-4506
E-mail: MMcCormick@city.cornwall.on.ca

INFORMATION
HANDOUT

210 Sheldon Drive
Cambridge, ON N1T 1A8
Tel: 519-624-7223
Fax: 519-624-7224

Wastewater
Treatment Plant
Class
Environmental
Assessment
WHY ARE WE HERE?
Currently, the City’s wastewater treatment plant
(WWTP) is a primary treatment system. The
St. Lawrence River Remedial Action Plan
(RAP) has indicated that the plant should be
upgraded to a secondary treatment system. In
addition the Canadian Environmental
Protection Act has declared ammonia and
chlorine as concerns (CEPA, 1999).
A
comprehensive review of the City’s current
approach and other available alternatives for
managing wastewater treatment has been
initiated to address this issue.
The City is undertaking a review of the current
approach and available alternatives for
upgrading the City's Wastewater Treatment
Plant. This study is being conducted in
accordance with the requirements of Phases 1
to 4 of the Municipal Class Environmental
Assessment process which is an approved
process under the Environmental Assessment
Act.
The Class EA is intended to follow-up on the
Remedial Action Plant for the St. Lawrence
River at Cornwall and the recent evaluation of
the Wastewater Treatment Plant - The
Cornwall WWTP Optimization and Upgrade
Investigation to address treatment and capacity
needs. Treatment alternatives will consider
secondary treatment options outlined in the
recent evaluation.

Public consultation is a key component of this
study. Public consultation is planned to occur
at two further points in the study, January,
2004, to review current issues and available
options, and March 2004 to review short-listed
and preferred options. In addition, there will be
opportunity to review the final Environmental
Study Report.

WHAT ARE THE OBJECTIVES OF
THE CLASS EA?
The primary objectives of this Class EA are:
•

To review the City’s current and future
situation with respect to wastewater
treatment,

•

To conduct a comprehensive evaluation
– with input from the public – of the
current system and alternative methods
of managing wastewater, and

•

To fulfill Phases 1 to 4 of the Municipal
Class
Environmental
Assessment
process leading to identification of a
preferred
wastewater
management
strategy.

PUBLIC CONSULTATION
The first Public Consultation Center is held as
an introductory Open House announcing the
initiation of the process. Input from the general
public and interested parties is being sought
during the development of the Environmental
Study Report.
Consultation is occurring
through Public Consultation Centres, posting
information on the City’s webpage and direct
mailings.

PURPOSE OF THIS OPEN HOUSE
A number of alternatives for Wastewater
Treatment Management are available to the

City. This Open House is to provide you with a
description of the project needs.
Opportunity may exist to:
•

Do Nothing

•

Limit Growth

•

Reduce Extraneous Flow in the
Sewage Collection System

•

Reduce Water Use Through Water
Efficiency

•

Upgrade the Cornwall WWTP to
Treat Higher Flows

Wastewater Treatment Plant
Class Environmental Assessment
Public Consultation
Centre
Oct 30, 2003

WHY ARE WE HERE?
•

The Cornwall WWTP today is a primary treatment plant and, to follow up on the
Remedial Action Plan (RAP) for the St. Lawrence River, a secondary treatment
addition is being considered together with capacity analysis.

•

A solution to provide this treatment capacity for the community needs to be found.
We want your input and this is an opportunity to provide it.

1

Where is the Cornwall WWTP?

Cornwall WWTP

Key RAP Goals for the WWTP
• Secondary or equivalent upgrade of the
primary WWTP
• Reduce total phosphorus to 0.5 mg/L
• Reduce nuisance aquatic plants
• Reduce bacteria load to the river
• Reduce mercury by about one-half
• Increase the removal efficiency of other
contaminants

2

CLASS ENVIRONMENTAL ASSESSMENT
PROCESS - Schedule C
PHASE 4

PHASE 1
• Identify opportunity or problem
We are here now!

•

Complete Environmental
Study Report & place on public
record

•

Notice of Completion to
review agencies & public
Opportunity for “bump-up”
request within 30 days

PHASE 3
•
PHASE 2
• Identify alternative solutions
• Inventory the natural, social &
economic environment
• Identify impact of alternatives,
and mitigation measures
• Evaluate alternatives and
identify recommended solution
• CONSULT THE REVIEW
AGENCIES AND THE PUBLIC
• Select preferred solution
• Confirm the selected schedule

•
•
•
•

Identify alternative design
concepts for the preferred
solution
Evaluate alternative designs &
identify recommended design
CONSULT THE REVIEW
AGENCIES AND THE PUBLIC
Select preferred design
Preliminary finalization of
preferred design

•

PHASE 5
(not within this project)
• Complete contract drawings &
tender documents
• Construct and operate
• Monitor environmental
provisions/commitments

PRELIMINARY PREFERRED WASTEWATER
TREATMENT ALTERNATIVE

• Subject to input from the public and agencies, the

•

preliminary
preferred
wastewater
treatment
alternative based on study findings to date, includes
upgrading and expanding the Cornwall WWTP to
provide secondary treatment.
This alternative includes:

– Anticipated
–

wastewater treatment requirements to about
year 2025.
Treatment plant conceptual design details to be developed
in Phase 3 of the Class EA process.

3

Influent Pump Station

How much flow
is there?
Design
•Average
54,432 m3/d
•Peak
1
08,864 m3/d
Current
•Average
•Peak

Raw Sewage Pumps

43,265 m3/d
108,864 m3/d

Population
•2001 Census 45,640
•Growth 0.2 to 0.5% per
annum

WWTP Certificate of Approval
Units
(except
loading)

Objective

Not to
exceed

Loading to
river (kg/day)

BOD5

mg/L

40

50

2,722

Suspended
solids

mg/L

30

45

2,449

Total
phosphorus
(monthly)

mg/L

1

1

54.4

Total
residual
chlorine

mg/L

1

1

54.4

cfu/100mL

200

na

na

60000

Annual Flow Trend

50000

45000

Fecal coli.
40000
90000
80000

Rainfall Influence on Flow

70000
60000
50000
40000
30000
20000
10000

30
0,
>

20
0,
<=
30
0

0

>

2001

15
0,
<=
20
0

2000

>

1999

>1
00
,<
=1
50

1998

=5
0

1997

>5
0,
<=
10
0

1996

>1
0,
<

1995

0

1994

>0
,<
=1
0

35000
1993

Average Plant Influent Flow (m^3/d)

Flow (m^3/day)

55000

Daily Rainfall Range (10 x mm/d)
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WHAT OPTIONS MAY BE CONSIDERED?
• Do Nothing
• Limit Growth
• Reduce Extraneous Flow in the Sewage Collection
System
• Reduce Water Use Through Water Efficiency
• Upgrade the Cornwall WWTP to Treat Higher Flows

Recent Optimization Project
Identified Some Cost Estimates
Capital Cost for Projects in the Implementation Plan
Project

Estimated Cost

Studies and Assessments
Optimization Report

Complete

Class EA

$ 50,000

Pilot UV Disinfection

$50,000

Pilot Secondary Treatment Processes

$100,000

Design
Optimization Upgrades

$10,000

Backup Power Needs

$65,000
$200,000

UV Upgrade

$2,500,000

Secondary Treatment
Solar Drying System for Biosolids Trial

$30,000

C of A Amendments

$50,000
Construction

Optimization Upgrades

$80,000

Backup Power Needs

$500,000

UV Upgrade

$2,400,000

Secondary Treatment with BAF (could be staged)

$23,800,000

Solar Drying System for Biosolids Trial
Note:
1.
2.
3.

$310,000

Budgetary costing only.
Capital construction costs exclude additional land (if needed); geotechnical survey; legal and
survey; engineering and construction management, contingency; interest during construction
Secondary treatment capital cost includes a cost for solids handling upgrades and other misc.
needs expected at the plant

5

What is Next?
•November 2003
Receive comments from the public and review agencies

•January 2004
Select of the ‘Preferred Solution’ (PHASE 2) : Public Open House No. 2

•March 2004
Review of design concepts for the ‘Preferred Solution’ (PHASE 3)

•March 2004
Public Open House No. 3

•May 2004
Prepare Environmental Study Report

•Summer 2004
Final 30-day review period

6

Sign In Sheet
Cornwall WWTP
Class Environmental Assessment
Public Consultation Centre
October 30, 2003
Thank you for attending the Public Consultation Centre, and you are encouraged to provides your comments. Comments may be
published. Please print legibly and use the Comment Sheet if you wish to provide written comment.

Name

Address

Michael Seguin

MOE Cornwall Office

Idalia Milan

Eastern Ontario Health Office

Heather Moore

St. Lawrence River institute of
Environmental Studies

Phone

E-mail

Add to
Mailing
List (yes
or no)

936-6620

hmoore@riverinstitute.com

yes

519-6247223 x 12

Stephenson@hydromantis.com

yes

2 Belmont Street Cornwall, ON K6H4Z1
Bill Knight

Thompson Rosemount Group

Morris McCormick

City of Cornwall

Councillor O'Shaunessey

City of Cornwall

Renwick Arbuthnot

City of Cornwall

Joe Stephenson

Hydromantis
-1-

Public Information Centre 2

City of Cornwall
Wastewater Treatment Plant Class Environmental Assessment
Notice of EA Phase 2 Undertaking
and
nd
2 Public Consultation Centre
The City is undertaking a review of the current approach and available alternatives for upgrading
the City’s Wastewater Treatment Plant. This study is being conducted in accordance with the
requirements of Phases 1 to 4 of the Municipal Class Environmental Assessment process which
is an approved process under the Environmental Assessment Act.
The Class EA is intended to follow-up on the Remedial Action Plan for the St. Lawrence River
at Cornwall and the recent evaluation of the Wastewater Treatment Plant – the Cornwall WWTP
Optimization and Upgrade Investigation to address treatment and capacity needs. Treatment
alternatives will consider secondary treatment options outlined in the recent evaluation.
Public consultation is a key component of this study. The first public consultation occurred on
October 30th and outlined the status and issues related to the Class EA. The second public
consultation will present alternative and recommended solutions and their impact on the natural,
social and economic environment as well as mitigating measures. Finally, a third public
consultation will take place in Spring 2004 to review alternative design concepts for the
preferred option. In addition there will be opportunity to review the final Environmental Study
Report.
The Second Public Consultation Centre, that will include a brief presentation and question and
answer period, will be held as indicated below:
Date:
Time:
Location:

Tuesday, February 17th, 2004
4:00 p.m. to 5:00 p.m. and 7:00 to 8:00 p.m.
City Hall, Council Chambers
Cornwall, Ontario

If you have any questions or wish to be added to the study mailing list please contact:
J. Stephenson, P.Eng.
Hydromantis, Inc.
210 Sheldon Drive
Cambridge, ON N1T 1A8
Phone 519-624-7223 extension 12
Fax 519-624-7224
stephenson@hydromantis.com

Morris McCormick P.Eng.
City of Cornwall
Division Manager
Environmental Services
613-930-2787 extension 2582
mmccormick@city.cornwall.on.ca

THE GOALS OF A GOOD
STRATEGY
The City has always had a good strategy for
managing wastewater treatment; however,
improved strategies are needed to meet new
demands on the system and forthcoming
Regulations. The goal of a good strategy is to
provide the City with a program that is robust
in terms of always working under variable
conditions, is flexible from an operational
standpoint, meets or exceeds environmental
and social requirements and concerns, and is
cost-effective over its lifetime. The WWTP
Class EA will identify the preferred strategy that
will provide a good strategy to the City over a
20-year planning period.

Wastewater
Treatment Plant
Class
Environmental
Assessment

HOW CAN YOU PROVIDE INPUT
AND COMMENTS TO THE CITY?
You are invited to complete the comment sheet
available at the Open House.
Written
comments will be considered and responded to
by the City. We request and would appreciate
receiving your comments by March 17th, 2004.
You are also welcome to contact the City’s
Project Manager, Mr. Morris McCormick, P.
Eng., at:

PUBLIC
CONSULTATION
CENTRE
March 4,2004

The City of Cornwall
PO Box/C.P. 877,
Cornwall, Ontario
K6H 5T9
Telephone: (613) 930-2787
Fax. (613) 932-4506
E-mail: MMcCormick@city.cornwall.on.ca

INFORMATION
HANDOUT

210 Sheldon Drive
Cambridge, ON N1T 1A8
Tel: 519-624-7223
Fax: 519-624-7224

Wastewater
Treatment Plant
Class
Environmental
Assessment
WHY ARE WE HERE?
Currently, the City’s wastewater treatment plant
(WWTP) is a primary treatment system. The
St. Lawrence River Remedial Action Plan
(RAP) has indicated that the plant should be
upgraded to a secondary treatment system. In
addition the Canadian Environmental
Protection Act has declared ammonia and
chlorine as concerns (CEPA, 1999).
A
comprehensive review of the City’s current
approach and other available alternatives for
managing wastewater treatment has been
initiated to address this issue.
The City is undertaking a review of the current
approach and available alternatives for
upgrading the City's Wastewater Treatment
Plant. This study is being conducted in
accordance with the requirements of Phases 1
to 4 of the Municipal Class Environmental
Assessment process which is an approved
process under the Environmental Assessment
Act.
The Class EA is intended to follow-up on the
Remedial Action Plant for the St. Lawrence
River at Cornwall and the recent evaluation of
the Wastewater Treatment Plant - The
Cornwall WWTP Optimization and Upgrade
Investigation to address treatment and capacity
needs. Treatment alternatives will consider
secondary treatment options outlined in the
recent evaluation.

Public consultation is a key component of this
study. Public consultation is planned to occur
at one further point in the study to review the
preferred option, sometime in the late spring of
2004. In addition, there will be opportunity to
review the final Environmental Study Report.

WHAT ARE THE OBJECTIVES OF
THE CLASS EA?

Opportunity may exist to:
•

Do Nothing

•

Limit Growth

•

Reduce Extraneous Flow in the
Sewage Collection System

•

Reduce Water Use Through Water
Efficiency

The primary objectives of this Class EA are:
•

To review the City’s current and future
situation with respect to wastewater
treatment,

•

Upgrade the Cornwall WWTP to
Treat Higher Flows

•

To conduct a comprehensive evaluation
– with input from the public – of the
current system and alternative methods
of managing wastewater, and

•

Upgrade the Cornwall WWTP to
Provide Secondary Treatment

•

To fulfill Phases 1 to 4 of the Municipal
Class
Environmental
Assessment
process leading to identification of a
preferred
wastewater
management
strategy.

PUBLIC CONSULTATION
The first Public Consultation Center was held
as an introductory Open House announcing
the initiation of the process. Input from the
general public and interested parties is being
sought during the development of the
Environmental Study Report. Consultation is
occurring through Public Consultation Centres,
posting information on the City’s webpage and
direct mailings.

PURPOSE OF THIS OPEN HOUSE
A number of alternatives for Wastewater
Treatment Management are available to the
City. This Open House is to provide you with a
description of the project needs.

Wastewater Treatment Plant
Class Environmental Assessment
Public Consultation
Centre # 2
March 3, 2004

WHY ARE WE HERE?
• The Cornwall WWTP today is a primary treatment plant and, to
follow up on the Remedial Action Plan (RAP) for the St.
Lawrence River, a secondary treatment addition is being
considered together with capacity analysis.

•

A solution to provide this treatment capacity for the community needs to be found.

We want your input and this is an opportunity to provide it.
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CLASS ENVIRONMENTAL ASSESSMENT
PROCESS - Schedule C
PHASE 4

PHASE 1
• Identify opportunity or problem
Public Meeting # 1 (Oct 30)

•

Complete Environmental
Study Report & place on public
record

•

Notice of Completion to
review agencies & public
Opportunity for “bump-up”
request within 30 days

PHASE 3
PHASE 2
• Identify alternative solutions
• Inventory the natural, social &
economic environment
• Identify impact of alternatives,
and mitigation measures
• Evaluate alternatives and
identify recommended
solution
• CONSULT THE REVIEW
AGENCIES AND THE PUBLIC:
We are here now !
• Select preferred solution
• Confirm the selected schedule

•

•
•
•
•

Identify alternative design
concepts for the preferred
solution
Evaluate alternative designs &
identify recommended design
CONSULT THE REVIEW
AGENCIES AND THE PUBLIC
Select preferred design
Preliminary finalization of
preferred design

•

PHASE 5
(not within this project)
• Complete contract drawings &
tender documents
• Construct and operate
• Monitor environmental
provisions/commitments

Where is the Cornwall WWTP?

Cornwall WWTP

2

Key RAP Goals for the WWTP
• Secondary or equivalent upgrade of the
primary WWTP
• Reduce total phosphorus to 0.5 mg/L
• Reduce nuisance aquatic plants in river
• Reduce bacteria load to the river
• Reduce mercury by about one-half
• Increase the removal efficiency of other
contaminants

CEPA Regulations (2003)
• Standards may be imposed for:
–Ammonia Removal
– Chlorine Removal

• MOE Standards may include non
acute toxicity leading to ammonia
removal
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PRELIMINARY PREFERRED WASTEWATER
TREATMENT ALTERNATIVE

• Subject to input from the public and agencies, the

•

preliminary preferred wastewater treatment
alternative includes upgrading and expanding the
Cornwall WWTP to provide secondary treatment.
This alternative includes:

– Anticipated wastewater treatment requirements to about
–

year 2025.
Treatment plant conceptual design to be developed in Phase
3 of the Class EA process.

Influent Pump Station

How much
flow is there?

Design
•Average
54,432 m3/d
•Peak
108,864 m3/d
Current
•Average
•Peak

43,265 m3/d
108,864 m3/d

Population
•2001 Census 45,640
•Growth 0.2 to 0.5% per
annum

Raw Sewage Pumps
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Plant Performance, Current C of A Requirements
and Future Secondary Treatment Targets

Effluent
Concentration

BOD5

Units

Yearly
2001
Average

New C of A
Requirements for
Current Plant

Secondary Treatment Targets

Objective

Not to exceed

Design Objective

Guideline

mg/L

43

40

50

15-25

25-40

mg/L

24

30

45

15-30

25-30

Total phosphorus
(monthly)

mg/L

0.8

1

1

0.5

N/A

Total residual
chlorine

mg/L

0.8

1

1

< 0.02

CFU/10
0 mL

3,760

200

N/A

200

Suspended Solids

Fecal coli.

Ammonia removal and non acutely toxic effluent
may be required

WHAT OPTIONS MAY BE CONSIDERED?
• Do nothing
• Reduce extraneous flow in the sewage collection system
• Reduce water use through water efficiency
• Limit growth to reduce domestic sewage load
• Reduce industrial discharge
• Optimize plant operational efficiency
• Upgrade the Cornwall WWTP to treat higher flows
• Upgrade the Cornwall WWTP for secondary treatment
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Consequences of “Doing
Nothing”
• Effluent BOD limit will be difficult to meet
(considering also the increasing trend in the
influent BOD)
• New E. coli limit (200 CFU/100 mL) will not
be met
• Effluent TP target will be difficult to meet on
a monthly basis

160
140
120
100
80
60
40
20
0

Jan- Jul- Jan- Jul- Jan- Jul- Jan- Jul- Jan- Jul97
97
98
98
99
99
00
00
01
01
Monthly BOD Data

Trend Line

Current (new) C of A
objective (not to exceed)
60

Anticipated secondary
treatment objective

50
Effluent BOD (mg/L)

Influent BOD5 (mg/L)

Increasing
trend in Influent BOD
180

40

30

20

10

Plant effluent BOD close to limit
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Effluent E.Coli and Chlorine
Residual
10000000

1.2
E.coli.
Chlorine Residual

1000000

1

E.coli. (#/100 mLs)

0.8
10000
0.6
1000
0.4

Chlorine Residual (mg/L)

100000

100

0.2

10

• Chlorine Residual is
high (average of 0.8
mg/L)
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• Effluent E.Coli
Geometric Average
was 2000 CFU/100 mL
(well above proposed
objective of 200)

Influent TP

• Increasing trend in influent TP

Influent TP (mg/L)

4
3.5

• Increasing trend in alum dosage
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• Amount of alum added relative to
P removal achieved higher than
typical
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Reduce Extraneous Flow in the
Sewage Collection System
and Reduce Water Use
• Significant Reduction of I/I: downward trend
in influent flow rates
• Reduce water use, public education is the key

Influent Flow, SS and BOD Loadings
from 1993 to 2001
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• Upgrades in the collection system have resulted in lower plant flows
• However, influent BOD5 load did not decrease.
• Flow Reduction is important but is not sufficient to guarantee secondary
treatment quality and does not address toxicity issues (e.g.: ammonia
and chlorine removal)
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Limit Growth
54000
52000

• Population has decreased from
1996 to 2001

Historical
0.2% Growth
0.5% Growth

• Projected flow rate based on
highest growth rate of 0.5% still
below design flow rate of 54,800
m3/d

50000
48000
46000

• BOD and TSS unit loading
factors of 59 and 109 g/cap/d are
near typical values of 75 for BOD
and 90 for TSS (MOE, 1984)
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Population

Therefore limiting growth is not considered essential

Reduce Industrial Discharge

Unit Loading
Factors
(g/cap/d)
BOD
TSS
TP

Including Sensient
Contribution

Not Including
Sensient
Contribution

Typical for Domestic
Sewage

94

58

75

117

103

90

2.7

2.1

3.3

Sensient Flavors is a significant contributor (40% BOD Loading).
Problems associated with this high loading:
• Excess organic loading at the plant
• Reduction in VSS destruction in anaerobic digester
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Reduce Industrial Discharge
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• Downward but variable trend in Sensient Effluent BOD
• City has implemented Sewer-Use By-Law.
• Timing of implementation will impact on the plant in terms of
capacity and design

Upgrade the Plant for Secondary
Treatment
• Will address key areas of RAP and CEPA
requirements:
– TSS, BOD secondary treatment targets will be met
(BOD being particularly critical)
– Will be possible to achieve TP to 0.5 mg/L
– Toxicity will be controlled (ammonia)
– Will be possible to reach lower levels of bacteria

All of this will benefit the quality of the StLawrence River and assist the recovery of the
area.
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Secondary Treatment Processes
Considered
Alternative
Treatment Processes

Suspended Growth
Processes
MBR
Conventional ASP
Step-Feed ASP
High-Rate ASP
SBR
BNR

Hybrid
Processes

Fixed Film
Processes

IFAS
TF / SC
RBC / SC

RBC
TF
BAF
MBBR
Fluidized Bed

Anticipated Reduction in
Effluent Loadings
100

Anticipated Effluent Load Reduction (%)

90
80
70
60
BOD

50

TSS
TP

40
30
20
10
0
ASP

TF/SC

SBR

RBC

BAF

BNR

MBR

MBBR

11

Expected Effluent Quality
Process
Modified ASP
TF/SC
SBR
RBC
BAF
BNR
MBR
MBBR

Effluent Concentration (mg/L)
BOD5
SS
TP*
15
15
0.5
10
15
0.5
15
15
0.5
15
15
0.5
8
10
<0.5
15
12-14
0.5
5
2
<0.5
15
15
0.5

• All processes are capable of meeting secondary
process objectives of 15, 15 and 0.5 mg/L
• Enhanced treatment expected from BAF and MBR

Life-Cycle Costing
Process
Rotating Biological Contactor
Biological Aerated Filter
TF/SC
Sequencing Batch Reactor
Activated Sludge

Capital Cost ($)
$20,388,500
$19,620,000
$20,037,000
$22,890,000
$23,021,000

O&M Cost
($/yr)
$367,000
$424,000
$454,000
$407,000
$468,000

Present Value of
O&M Costs ($)
$5,460,000
$6,308,000
$6,754,000
$6,055,000
$6,963,000

Life Cycle Cost
($)
$25,848,500
$25,928,000
$26,791,000
$28,945,000
$29,984,000

Biological Nutrient Removal
Moving Bed Biofilm Reactor
Membrane Bioreactors

$25,179,000
$25,506,000
$26,814,000

$482,000
$498,000
$542,000

$7,171,000
$7,409,000
$8,064,000

$32,350,000
$32,915,000
$34,878,000

Note:
1.
2.

Budgetary costing only, does not include additional solids handling or disinfection
Capital costs exclude additional land (if needed); geotechnical survey; legal and survey; engineering and construction management,
contingency; interest during construction

• BNR, MBBR and MBR have the highest cost
• ASP, SBR and TF/SC have close costs
• RBC and BAF have the lowest LCC costs
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Additional Cost Items
Additional Cost Item

Generator
UV Disinfection System
Additional Digester
Centrifuge Upgrade
Solar Drying
Miscellaneous
Engineering Fees
Contingency Fees

Total Cost

Capital Cost ($)
$505,560

O&M Cost
($/yr)
$25,000

Present Value of
O&M Costs ($)
$379,970

Life Cycle Cost
($)
$885,530

$2,400,000

$126,000

$1,915,050

$4,315,050

$1,400,000

$82,000

$1,246,300

$2,646,300

$2,350,000

$150,000

$2,279,820

$4,629,820

$310,000

N/A

N/A

$310,000

$410,000

N/A

N/A

$410,000

$1,106,330

N/A

N/A

$1,106,330

$2,212,670

N/A

N/A

$2,212,670

$10,694,560

$383,000

$5,821,140

$16,515,700

Summary of the Ranking of
Secondary Processes
Secondary Process
Biological Nutrient Removal
Activated Sludge
Moving Bed Biofilm Reactor
Trickling Filter/Solids Contact
Membrane Bioreactors
Sequencing Batch Reactor
Rotating Biological Contactor
Biological Aerated Filter

Rating
77%
77%
78%
81%
82%
82%
84%
86%

• BAF has the best overall rating & low LCC
• Recommended to pilot the BAF (in parallel to another process
such as SBR or ASP)
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Footprint of New Secondary BAF
BAF Secondary System
& UV Disinfection

Other considerations
• Upgrading the biosolids management system
– Dewatering
– Solids drying system

• Upgrading the disinfection system – UV
disinfection shown to be feasible
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What is Next?
• ? 2004
Receive comments form the public and review agencies to select or
confirm preferred solution
•?2004
Review of design concepts for the ‘Preferred Solution’ (PHASE 3)
•? 2004
Public Open House No. 3 to present alternative design concepts

•May 2004
Prepare Environmental Study Report

•Summer 2004
Final 30-day review period

Cornwall WWTP Optimization - Recommended Implementation Plan
Oct-00

Feb-02

Jun-03

Nov-04

Mar-06

Aug-07

Optimization Report
Class EA
Pilot UV
Studies/EAs
Pilot Secondary
CofA Amendment
Optimization Upgrades
Backup Power Needs
UV Upgrade
Secondary Treatment

Design/
Activities

Solar Drying of Biosolids
Optimization Upgrades
Backup Power Needs
UV Upgrade

Construction

Secondary Treatment
Solar Drying of Biosolids
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Thank You

• We wish to have your
input
• Please sign our sign-in
sheet
• We have comment
sheets available if you
wish to send us written
comments

Next Tasks
• Following comments from review agencies
and public, Phase 3 will:
– Select of confirm preferred solution
– Identify alternative design concepts for the
preferred solution
– Consult review agencies and public
– Select the preferred design
– Proceed to a preliminary finalization of the
preferred design
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Optimization of Plant
Operational Efficiency
Workshop conducted by Hydromantis in 2002 to define
priorities and identify areas of improvement
Area

Priority

Not Priority

1

Disinfection

22

3

2

Standby Power

23

4

3

Pump Station

6

0

4

Pre-Treatment
(Screens and Grit)

12

13

5

Primary Clarifiers

38

5

6

Anaerobic Digesters

22

8

7

Dewatering

27

14

150

47

Total

Screening Process
• Workshop was held at the plant to:
– Identify evaluation criteria relevant to
the Cornwall WWTP
– Rank criteria
– Evaluate each alternative with respect
to criteria
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Footprint (optional)
Process
BAF
MBR
TF/SC
RBC
SBR
Modified ASP
MBBR
BNR

Surface Area (m2)
560
1820
3125
3200
4550
5070
5530
7350

• BAF and MBR have the smallest footprint (but not so
relevant for Cornwall, so no need to present that ?)

Areas of Improvement
• Primary Clarifiers
– Flow split
– Hydraulic Efficiency to improve (baffles)
– Jar tests for solids and phosphorus removal

• Disinfection
–

Hydraulic efficiency adequate

• Anaerobic Digestion
– Solids profiling shows frequent digester cleanouts
to be successful.
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Optimization of Plant Efficiency
• Facility operates well
• Most of the processes optimized to their fullest
extent
• On-going optimization important but not
sufficient on its own to meet future treatment
targets

Secondary Treatment Processes
Considered (Optional)
Suspended Growth Systems:
• Suspended Growth Activated Sludge (ASP)
• Suspended Growth Sequencing Batch
Reactor
• Suspended Growth Biological Nutrient
Removal
• Suspended Growth Membrane Bioreactor
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Secondary Treatment Processes
Considered (Optional)
Fixed Film Systems:
•
•
•
•
•

Rotating Biological Contactor
Biological Aerated Filter
Moving Bed Biofilm Reactor
Trickling Filter
Hybrid System (Trickling Filter/Solids
Contact Tank)

Screening Process
• Workshop was held at the plant to:
– Identify evaluation criteria relevant to
the Cornwall WWTP
– Rank criteria
– Evaluate each alternative with respect
to criteria
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Secondary Treatment Processes
Considered (Optional)
Suspended Growth Systems:
• Suspended Growth Activated Sludge (ASP)
• Suspended Growth Sequencing Batch
Reactor
• Suspended Growth Biological Nutrient
Removal
• Suspended Growth Membrane Bioreactor

Secondary Treatment Processes
Considered (Optional)
Fixed Film Systems:
•
•
•
•
•

Rotating Biological Contactor
Biological Aerated Filter
Moving Bed Biofilm Reactor
Trickling Filter
Hybrid System (Trickling Filter/Solids
Contact Tank)
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Screening Process
• Workshop was held at the plant to:
– Identify evaluation criteria relevant to
the Cornwall WWTP
– Rank criteria
– Evaluate each alternative with respect
to criteria

Footprint (optional)
Process
BAF
MBR
TF/SC
RBC
SBR
Modified ASP
MBBR
BNR

Surface Area (m2)
560
1820
3125
3200
4550
5070
5530
7350

• BAF and MBR have the smallest footprint (but not so
relevant for Cornwall, so no need to present that ?)
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Areas of Improvement
• Primary Clarifiers
– Flow split
– Hydraulic Efficiency to improve (baffles)
– Jar tests for solids and phosphorus removal

• Disinfection
–

Hydraulic efficiency adequate

• Anaerobic Digestion
– Solids profiling shows frequent digester cleanouts
to be successful.
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Optimization of Plant
Operational Efficiency
Workshop conducted by Hydromantis in 2002 to define
priorities and identify areas of improvement
Area

Priority

Not Priority

1

Disinfection

22

3

2

Standby Power

23

4

3

Pump Station

6

0

4

Pre-Treatment
(Screens and Grit)

12

13

5

Primary Clarifiers

38

5

6

Anaerobic Digesters

22

8

7

Dewatering

27

14

150

47

Total

Optimization of Plant Efficiency
• Facility operates well
• Most of the processes optimized to their fullest
extent
• On-going optimization important but not
sufficient on its own to meet future treatment
targets
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Secondary Treatment Processes
Considered (Optional)
Suspended Growth Systems:
• Suspended Growth Activated Sludge (ASP)
• Suspended Growth Sequencing Batch
Reactor
• Suspended Growth Biological Nutrient
Removal
• Suspended Growth Membrane Bioreactor

Secondary Treatment Processes
Considered (Optional)
Fixed Film Systems:
•
•
•
•
•

Rotating Biological Contactor
Biological Aerated Filter
Moving Bed Biofilm Reactor
Trickling Filter
Hybrid System (Trickling Filter/Solids
Contact Tank)
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Ranking Results for Secondary Treatment
Processes

Processes

25

25

15
Weight
Biological Nutrient Removal
9.7
Activated Sludge
9.7
Trickling Filter/Solids Contact
11.4
Sequencing Batch Reactor
9.7
Rotating Biological Contactor
9.7
Biological Aerated Filter
12.4
Membrane Bioreactors
15.0
Moving Bed Biofilm Reactor
9.7

Modular
Design/Expansion

Site Visibility

O & M Cost

Operating
Flexibility / Ease of
Operation
Capital Cost

Space Required

Ability to Withstand
Variable Flow
(diurnal; wet
weather)
Constructability

Effect on Other
Plant Components

Integration with
Existing Plant

Biosolids
Production Impacts

Experienced in
other Jurisdictions

Effluent Clarity &
Aesthetics

Other Considerations

(NH 3 +NH 4)-N

TP

TSS

CBOD 5

Effluent Target (mg/L)

Quantity Hydraulics

1

<1

15

15

15

5

10

10

10

10

10

10

5

10

15

15

5

5

10.2
9.7
9.7
9.7
9.7
11.4
15.0
9.7

13.0
13.0
13.0
13.0
13.0
14.2
15.0
13.0

15

8
10
12
12
8
15
15
10

7
15
7
12
7
10
5
7

15
12
10
15
10
8
15
12

12
12
7
12
15
10
12
12

10
15
15
12
15
10
12
12

12
15
15
12
15
12
12
12

12
15
12
10
15
10
8
12

5
10
5
12
10
15
12
11

10
13
13
12
15
10
8
10

11.7
12.8
14.7
12.9
14.4
15
11.0
11.5

10
10
15
10
10
15
5
10

15
15
5
15
10
15
15
15

10
12
11
13
12
15
15
12

15
15
15
15
15
15

Advantages and Limitations of Each
Process (Optional)
Process
Suspended Growth
Activated Sludge
(ASP)
Suspended Growth SBR

Advantages
Ø
Ø
Ø
Ø
Ø
Ø

Suspended Growth BNR
Suspended Growth MBR

Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø

Common process
Flexible process
Upgrading potential
BNR possible
Aeration and clarification is
combined in a single tank
Very flexible for nutrient removal
(i.e., BNR)
No chemicals required for P removal
Good sludge settleability
No final clarifiers required
Absolute biomass retention
Enhanced SRT control
Tertiary treated quality effluent
Compact
Modular designs; upgrading potential
ASP retrofit potential for increased
capacity and performance

Limitations
Ø Sludge settleability can be a concern
Ø Foaming can be a concern
Ø High energy needs for aeration
Ø Less common on larger scale
Ø More complex mechanical/electrical
Ø Discontinuous discharges
Ø Returns are required
Ø More complex process
Ø Costly relative to conventional
secondary treatment
Ø Increased O&M requirements at high
applied filtrate fluxes
Ø High energy requirement
Ø Chemical cleaning requirement
Ø Membrane replacement
Ø Fine screening required upstream
Ø Limited experience in medium-tohigh flow applications
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Advantages and Limitations of Each
Process (Optional)
Process

Advantages

Fixed Film – RBC

Ø Simple process to operate and
maintain
Ø High process stability
Ø Modular process
Ø Low energy needs
Ø High loading rate; small footprint
Ø No final clarifiers required
Ø Modular process; upgrading potential
Ø Enhanced effluent quality
Ø High degree of automated control

Fixed Film – BAF

Fixed Film – MBBR

Fixed Film – TF

Hybrid – TF/SC

Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø

Simple designs
Retrofit of existing tankage
Smaller footprint than ASP
Low headloss; no backwashing
Mechanically simple
Robust
Ease of operation
Typically smaller footprint than ASP

Ø Combines advantages of TF and ASP
Ø Good sludge settleability
Ø Reliable and cost-effective operation

Limitations
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø

Generally poor effluent aesthetics
Limited degree of control
Mechanical concerns
Larger footprint than TF
Snails
Complex mechanical/electrical and
control systems
Upstream screening, oil and grease
removal
Potential loss of media
Less common process
Coarse bubble aeration
Media retention screen assemblies
Potential clogging of screens and
bunching of media
Temperature losses can be significant
Biomass sloughing uneven; potential
clogging of media
Limited degree of control
Odours
Large hydraulic gradeline
Filter flies and snails
More complex process
Hydraulic gradeline large
Filter flies and snails

Ranking Criteria (most important)
•
•
•
•
•
•
•
•
•

Effluent Quality (BOD, TSS, TP and ammonia)
Cost (Capital and O&M)
Experience in other jurisdictions
Biosolids quantity and quality
Integration with existing plant (hydraulics)
Effect on other plant components
Ability to withstand variable flow
Constructability
Operating flexibility/Ease of operation
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Other Ranking Criteria
•
•
•
•

Effluent clarity and aesthetics
Space required
Site visibility
Modular design/Expansion
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Public Information Centre 3

City of Cornwall
Wastewater Treatment Plant Class Environmental Assessment
Notice of EA Phase 3 Undertaking
and
rd
3 Public Consultation Centre
The City is undertaking a review of the current approach and available alternatives for
upgrading the City’s Wastewater Treatment Plant. This study is being conducted in
accordance with the requirements of Phases 1 to 4 of the Municipal Class Environmental
Assessment process which is an approved process under the Environmental Assessment
Act.
The Class EA is intended to follow-up on the Remedial Action Plan for the St. Lawrence
River at Cornwall and the recent evaluation of the Wastewater Treatment Plant - the
Cornwall WWTP Optimization and Upgrade Investigation to address treatment and
capacity needs. Treatment alternatives will consider secondary treatment options
outlined in the recent evaluation.
Public consultation is a key component of this study. The first public consultation
occurred on October 30th, 2003 and outlined the status and issues related to the Class EA.
The second public consultation on March 3rd, 2004 present alternatives and recommended
solutions and their impact on the natural, social and economic environment as well as
mitigating measures. This third public consultation will review alternative design
concepts for the preferred option.
The third Public Consultation Centre, that will include a brief presentation and question
and answer period, will be held as indicated below:
Date:
Time:
Location:

Wednesday, March 23rd, 2005
7:00 p.m.
Civic Complex, McLeod Room
Cornwall, Ontario

If you have any questions or wish to be added to the study mailing list please contact:
J. Stephenson, P. Eng.
Hydromantis Inc.
210 Sheldon Drive
Cambridge, ON N1T 1A8
Phone 519-624-7223 extension 12
Fax 519-624-7224
stephenson@hydromantis.com

Morris McCormick, P. Eng.
City of Cornwall
Division Manager
Environmental Services
613-930-2787 extension 2582
613-932-4506
mmcormick@city.cornwall.ca.

Wastewater Treatment Plant
Class Environmental Assessment
Public Consultation
Centre # 3
March 23, 2005

WHY ARE WE HERE?
• The Cornwall WWTP today is a primary treatment plant and, to
follow up on the Remedial Action Plan (RAP) for the St.
Lawrence River, a secondary biological treatment addition is
recommended together with capacity increase.

• A solution to provide this treatment capacity for the community
is recommended.
•
We want your input and this is an opportunity to provide it.
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CLASS ENVIRONMENTAL ASSESSMENT
PROCESS - Schedule C
PHASE 4

PHASE 1
• Identify opportunity or problem
Public Meeting # 1 (Oct 30)

•

Complete Environmental
Study Report & place on public
record

•

Notice of Completion to
review agencies & public
Opportunity for “bump-up”
request within 30 days

PHASE 3
•
PHASE 2
• Identify alternative solutions
• Inventory the natural, social &
economic environment
• Identify impact of alternatives,
and mitigation measures
• Evaluate alternatives and
identify recommended
solution
• CONSULT THE REVIEW
AGENCIES AND THE PUBLIC
• Select preferred solution
• Confirm the selected schedule

•
•

•
•

Identify alternative design
concepts for the preferred
solution
Evaluate alternative designs &
identify recommended design
CONSULT THE REVIEW
AGENCIES AND THE PUBLIC
We are here now !
Select preferred design
Preliminary finalization of
preferred design

•

PHASE 5
(not within this project)
• Complete contract drawings &
tender documents
• Construct and operate
• Monitor environmental
provisions/commitments

Where is the Cornwall WWTP?

Cornwall WWTP
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Key RAP Goals for the WWTP
• Secondary (biological) or equivalent upgrade
of the primary WWTP
• Reduce total phosphorus to 0.5 mg/L
• Reduce nuisance aquatic plants in river
• Reduce bacteria load to the river
• Reduce mercury
• Increase the removal efficiency of other
contaminants

CEPA Regulation
• Standards for:
– Ammonia Removal
– Chlorine Removal

• MOE Standards may include non
acute toxicity leading to ammonia
removal and chlorine residual
reduction
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PREFERRED WASTEWATER
TREATMENT ALTERNATIVE

• Subject to input from the public and agencies, the
preferred wastewater treatment alternative includes
upgrading and expanding the Cornwall WWTP to
provide secondary biological treatment.

• This alternative includes:
– Anticipated wastewater treatment requirements to about
–

year 2025.
Treatment plant conceptual design.

Influent Pump Station
54,432/108,864 m3/d

How much
flow is there?

Raw Sewage Pumps

Design
•Average
65,318 m3/d
•Peak
130,636 m3/d
Current Actual Flow
•Average
43,265 m3/d
•Peak
108,864 m3/d
Population
•2001 Census 45,640
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Plant Performance, Current C of A Requirements
and Future Secondary Treatment Targets

Effluent
Concentration

BOD5

Units

Yearly
2001
Average

New C of A
Requirements for
Current Plant

Secondary Treatment Targets

Objective

Not to exceed

Design Objective

Guideline

mg/L

43

40

50

15-25

25-40

mg/L

24

30

45

15-30

25-30

Total phosphorus
(monthly)

mg/L

0.8

1

1

0.5

N/A

Total residual
chlorine

mg/L

0.8

1

1

< 0.02

CFU/10
0 mL

3,760

200

N/A

200

Suspended Solids

Fecal coli.

Ammonia removal and non acutely toxic effluent
may be required

WHAT OPTIONS WERE CONSIDERED?
• Do nothing
• Reduce extraneous flow in the sewage collection system
• Limit growth to reduce domestic sewage load
• Reduce industrial discharge
• Optimize plant operational efficiency
• Upgrade the Cornwall WWTP to treat higher flows
• Upgrade the Cornwall WWTP for secondary treatment

5

Consequences of “Doing
Nothing”
• New effluent nutrient limits will not be met
• New E. coli limit (200 CFU/100 mL) will not
be met
• RAP effluent total phosphorus target cannot
be met on a monthly basis

160
140
120
100
80
60
40
20
0

Jan- Jul- Jan- Jul- Jan- Jul- Jan- Jul- Jan- Jul97
97
98
98
99
99
00
00
01
01
Monthly BOD Data

Trend Line

Current (new) C of A
objective (not to exceed)
60

Anticipated secondary
treatment objective

50
Effluent BOD (mg/L)

Influent BOD5 (mg/L)

Increasing
trend in Influent BOD
180

40

30

20

10

Plant effluent BOD close to limit
0
1993

1994

1995

1996
Effluent BOD (Yearly Average)

1997

1998

BOD C of A Non Compliance

1999

2000

2001

Series3
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Effluent E.Coli and Chlorine
Residual
10000000

1.2
E.coli.
Chlorine Residual

1000000

1

E.coli. (#/100 mLs)

0.8
10000
0.6
1000
0.4

Chlorine Residual (mg/L)

100000

100

0.2
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• Chlorine Residual is
high (average of 0.8
mg/L)
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• Effluent E.Coli
Geometric Average
was 2000 CFU/100 mL
(well above proposed
objective of 200)

Influent TP

• Increasing trend in influent TP

3.5
3
2.5
2
1.5
1
Jan- Jul- Jan- Jul- Jan- Jul- Jan- Jul- Jan- Jul97
97
98
98
99
99
00
00
01
01
Monthly TP Data

Trend Line

Current limit (not
to exceed)

Effluent TP

1.1
Effluent TP (mg/L)

Influent TP (mg/L)
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Anticipated
secondary
treatment (RAP)
objective

1
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Jan- Jul- Jan- Jul- Jan- Jul- Jan- Jul- Jan- Jul97
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98
99
99
00
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Monthly Effluent TP Data

Non-Compliance Limit

Trend Line
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Reduce Extraneous Flow in the
Sewage Collection System
and Reduce Water Use
• Significant Reduction of I/I: some downward
trend in influent flow rates
• Reduce water use, public education is the key
• The PCP update (2005) indicates that a
separate satellite system would be required to
capture or treat the required combined sewer
overflow volume to meet F-5-5

Influent Flow, SS and BOD Loadings
from 1993 to 2001
60

9000
8000

50

Flow (MLD)

6000
5000

30
4000
20

3000

Loading (kg/d)

7000
40

2000
Influent Flow
Influent BOD5 Loading
Influent SS Loading

10
0
1993

1994

1995

1996
1997
1998
Influent Flow (MLD)

1999

2000

1000
0
2001

• Upgrades in the collection system have resulted in lower plant flows
• However, influent BOD5 load did not decrease.
• Flow Reduction is important but is not sufficient to guarantee secondary
treatment quality and does not address toxicity issues (e.g.: ammonia
and chlorine removal)
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Limit Growth
54000
52000

• Population has decreased from
1996 to 2001

Historical
0.2% Growth
0.5% Growth

50000

• Projected flow rate based on
highest growth rate of 0.5% still
below design flow rate of 54,800
m3/d; however, a 20% increase
in design flow is contemplated

48000
46000
44000
42000
40000
1975

1980

1985

1990

1995

2000

2005

2010

2015

2020

Population

• BOD and TSS unit loading
factors of 59 and 109 g/cap/d are
near typical values of 75 for BOD
and 90 for TSS (MOE, 1984)

Therefore limiting growth is not considered essential

Reduce Industrial Discharge

Unit Loading
Factors
(g/cap/d)
BOD
TSS
TP

Including Sensient
Contribution

Not Including
Sensient
Contribution

Typical for Domestic
Sewage

94

58

75

117

103

90

2.7

2.1

3.3

Sensient Flavors has been a significant contributor (50% BOD
Loading). Problems associated with this:
• High organic loading at the plant
• Reduction in VSS destruction in anaerobic digester
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Reduce Industrial Discharge
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• Downward but variable trend in Sensient Effluent BOD
• City has implemented Sewer-Use By-Law.
• Timing of implementation will impact on the plant in terms of
capacity and design

Upgrade the Plant for Secondary
Treatment
• Will address key areas of RAP and CEPA
requirements:
–
–
–
–

TSS, BOD secondary treatment targets will be met
Will be possible to achieve TP to 0.5 mg/L
Toxicity will be controlled (ammonia; chlorine)
Will be possible to reach required levels of bacteria

All of this will benefit the quality of the St-Lawrence
River and assist the recovery of the area.
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Secondary Biological Treatment
Processes Considered
Alternative
Treatment Processes

Suspended Growth
Processes
MBR
Conventional ASP
Step-Feed ASP
High-Rate ASP
SBR
BNR

Hybrid
Processes

Fixed Film
Processes

IFAS
TF / SC
RBC / SC

RBC
TF
BAF
MBBR
Fluidized Bed

Anticipated Reduction in
Effluent Loadings
100

Anticipated Effluent Load Reduction (%)

90
80
70
60
BOD

50

TSS
TP

40
30
20
10
0
ASP

TF/SC

SBR

RBC

BAF

BNR

MBR

MBBR
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Expected Effluent Quality
Process
Modified ASP
TF/SC
SBR
RBC
BAF
BNR
MBR
MBBR

Effluent Concentration (mg/L)
BOD5
SS
TP*
15
15
0.5
10
15
0.5
15
15
0.5
15
15
0.5
8
10
<0.5
15
12-14
0.5
5
2
<0.5
15
15
0.5

• All processes are capable of meeting secondary
process objectives of 15, 15 and 0.5 mg/L
• Enhanced treatment expected from BAF and MBR

Capital and Operating & Maintenance Cost of
Proposed WWTP Upgrade
O&M Cost
($/yr)

Present
Value O&M
($)

$20,600,000

$525,000

$8,350,000

UV irradiation

$2,730,000

$156,000

$2,484,000

Extra digester

$2,610,000

$102,000

$1,622,000

Centrifuge upgrade

$2,460,000

$186,000

$2,385,000

Miscellaneous Items

$446,000

-

-

-

-

$31,000

$398,000

Process

Capital Cost
($)

Enhanced Treatment
Biological Aerated Filter

Additional Items
BAF Pilot Study to refine size

$250,000

Geotechnical studies

$150,000

Optimization upgrades

$94,350

Pump station upgrade for design flow

$350,000

Back-up power needs

$592,000

Solar drying for biosolids trial
Total

$356,000
$30,640,000

-

-

$1,000,000

$15,240,000
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Additional Cost Items
• Engineering: 15%
• Contingency, unknowns, municipal costs: 35%
• Requires a budget level of $12.3 million
• Brookdale CSO Control:
– Storage & overflow:
$18.6M to 20.4M
– High rate treatment & o/f: $11.4M to $13.4M

Summary of the Ranking of
Secondary Processes
Secondary Process
Biological Nutrient Removal
Activated Sludge
Moving Bed Biofilm Reactor
Trickling Filter/Solids Contact
Membrane Bioreactors
Sequencing Batch Reactor
Rotating Biological Contactor
Biological Aerated Filter

Rating
77%
77%
78%
81%
82%
82%
84%
86%

• Biological Aerated Filter (BAF) has the best overall rating & low
LCC
• Recommended to pilot the BAF (in parallel to another process
such as SBR or ASP)
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Footprint of New Secondary BAF
BAF Secondary System
& UV Disinfection

What is Next?
• March 31, 2005
– Complete Environmental Study Report and place on
30-day public record with notifications
– Opportunity for “Part II Order” request within 30 days

•May 2, 2005
– Notice of Completion, if no Part II order

•Proceed to detailed design and construction
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Thank You

• We wish to have your
input
• Please use our sign-in
sheet
• We have comment
sheets available if you
wish to send us written
comments

Secondary Treatment Processes
Considered (Optional)
Suspended Growth Systems:
• Suspended Growth Activated Sludge (ASP)
• Suspended Growth Sequencing Batch
Reactor
• Suspended Growth Biological Nutrient
Removal
• Suspended Growth Membrane Bioreactor
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Secondary Treatment Processes
Considered (Optional)
Fixed Film Systems:
•
•
•
•
•

Rotating Biological Contactor
Biological Aerated Filter
Moving Bed Biofilm Reactor
Trickling Filter
Hybrid System (Trickling Filter/Solids
Contact Tank)
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APPENDIX B
Environmental Study Report (ESR) Notification

City of Cornwall
Class Environment Assessment
Wastewater Treatment Plant
Notice of Completion of Environmental Study Report
The Class EA is intended to follow-up on the Remedial Action Plan for the St. Lawrence
River at Cornwall and the recent evaluation of the Wastewater Treatment Plant – the
Cornwall WWTP Optimization and Upgrade Investigation to address treatment and
capacity needs. Treatment Alternatives will consider secondary treatment options and
other treatment needs outlined in the recent evaluation.
The City has planned this project under Schedule C of the Municipal Class
Environmental Assessment. The Environmental Study Report has been completed and
by this Notice is being placed in the public record for review.
The Environmental Study Report is available for review at the following location:
City Clerk
City of Cornwall
36 Pitt Street
Cornwall, Ontario
Tel: (613) 932-6252
Fax: (613) 932-2448
Mon-Fri: 8:30am – 4:30pm
Further information may be obtained from the City’s consultant Hydromantis, Inc., 210
Sheldon Drive, Cambridge, Ontario N1T 1A8. Telephone (519) 624-7223. Attention J.
Stephenson, P.Eng.
Please provide written comment to the City clerk within thirty (30) calendar days from
the date of this Notice. If concerns regarding this project cannot be resolved in discussion
with the Municipality, a person may request that the Minister of the Environment make
an order for the project to comply with Part II of the Environmental Assessment Act
(referred to as a Part II Order), which addresses individual environmental assessments.
Requests must be received by the Minister at the address below by September 13, 2005.
A copy of the request must also be sent to the City Clerk.
Ministry of the Environment,
12 Floor, 135 St. Clair Avenue West
Toronto, Ontario, M4V 1P5
th

APPENDIX C
Pollution Control Plan Update

CITY OF CORNWALL POLLUTION CONTROL PLAN UPDATE
INTRODUCTION
The City of Cornwall has retained Hydromantis to conduct an assessment of their
wastewater treatment plant (WWTP). The assessment includes a review of the treatment
plant capacity, the operation and treatment process, and potential requirements for upgrade
to secondary treatment. An EA and Open House are also included to provide information
and findings of alternative evaluation to the public.
As part of this assessment, it is important to review the status of the wastewater collection
system. The wastewater collection system discharges wastewater to the treatment plant,
therefore it would directly affect any treatment plant modifications.
The City conducted a comprehensive pollution control plan in 1993-1994 for improving the
collection system capacity and WWTP operations. The pollution control plan developed a
detailed program for reducing combined sewer overflow, controlling stormwater
discharges, and improving the water quality of its treated and untreated discharges to its
receiving streams and St. Lawrence River. Since the treatment plant is being reviewed now,
it is an appropriate time to review changes and improvements that have taken place for the
collection system, and determine whether any modifications are required, so that future
improvement works and their impact on the treatment plant can be incorporated into the
next plan.
CH2M HILL who developed the 1994 pollution control plan has been retained to carry out
the update for the collection system and combined sewer overflow (CSO) control, and
determine whether any modifications are required based on current status. This technical
report describes the update conducted for the collection system and the combined sewer
overflow improvement plan. A brief review of the stormwater discharge control plan is also
included.
REVIEW OF 1994 FINDINGS AND RECOMMENDATIONS
The findings and conclusions made in 1994 and more recent projects conducted for the
collection system since 1994 are used in this update. In 1994, the wastewater and
stormwater collection systems were analyzed. Computer models were set up for analyses of
both systems. The US Army Corps of Engineer’s STORM model and XP Software’s
XPSWMM model were used for the sanitary sewer and combined sewer overflow system
analysis, and the US Army Corps of Engineer’s STORM model was used for the storm sewer
system analysis. Flow data were collected in the sewer systems to understand flow
characteristics and calibrate the computer models. Based on these analyses, the
performance and deficiencies of the systems were evaluated. These previous findings are
summarized as follows:
1). The flow data collected indicated high wet inflow/infiltration (I/I) in the combined
sewer catchments (RiverFront, Water Street, Leitch Street, Pitt Street, Fly Creek,
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Brookdale, and Riverdale). Riverdale and Brookdale had a history of high wet weather
I/I.
2). Five subcatchments, Northern I & II, Northwestern I, Brookdale I and Riverdale, were
identified as areas with higher than expected inflows during wet weather events
resulting in frequent system surcharges. There were high overflow frequencies at the
Brookdale Avenue and Amelia Street overflows.
3). Twenty-one storm sewer catchments were analyzed. The storm sewer catchments in
Cornwall were low density residential developments with high portions of pervious
areas, therefore storm discharges were generally not very high. The calibrated runoff
coefficients ranged from 0.083 to 0.263 based on the flow data collected in some of the
storm sewers. Catchments contributing most of the stormwater discharges were: Fly
Creek, Donihee Drain, Boales Drain, south branch Raisin River , and Second Street.
Depending on development pressure, stormwater runoff could increase substantially in
developable catchments: Fly Creek, Donihee Drain, Boales Drain, south branch Raisin
River, River Front II, Robertson Drain, and Eamer’s Corners.
The 1994 recommendations for improving the wastewater and stormwater collection
systems are summarized as follows:
1). Future sewer separation was to be undertaken for the combined sewer catchments: Pitt
Street, Brookdale II, and Central Western (Fly Creek Flood Reduction Storm Sewer).
On-lot flow reductions (separate road drainage, disconnect roof leaders, disconnect
foundation drains, replacement & relining of lateral pipes) were recommended for
Northwestern I, Northern I and II, Riverdale, and Brookdale I. A multi-year program to
carry out an inventory of sewer system deficiencies by CCTV, manhole inspection, flow
monitoring, sewer rehabilitation, etc. was recommended. Two levels of on-lot flow
reduction success scenarios, 50% and 75%, were evaluated. Replacing and increasing
sewer capacity in high I/I problem areas was not recommended because of increased
flows to downstream.
2). MOE F-5-5 guideline, 90% control of CSO discharges between April and October (typical
year 1982), was recommended. Collection system improvements and CSO controls are
listed below:
a) Continue with real time control of the Brookdale CSO gate, and install a 17,500 m3
storage facility, or alternatively, a satellite high rate treatment (HRT) facility at
Brookdale CSO.
b) Upgrade the pump station capacity if WWTP capacity is expanded, or upgrade the
pump station and expand storage/treatment at the WWTP.
3). Stormwater runoff control depends on impacts to the receiving waters. A 25-mm
extended wet detention pond storage guideline was analyzed and evaluated.
Stormwater BMP was recommended to improve water quality of runoff from existing
catchments and stormwater management such as enhanced wet ponds were
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recommended for new developments to minimize runoff increases due to increase of
paved surfaces.
REVIEW OF CURRENT DATA AND 1994 VS 2004 COMPARISONS
Relevant data, information, and reports were collected from the City of Cornwall and
reviewed to establish changes in the wastewater and stormwater collection systems since
1994. Emphasis was placed on reviewing the wastewater collection system. Two recent
reports, “Leitch Creek Storm Separation Plan, August 2002” and “Northwestern Trunk
Sanitary Sewer Capacity Assessment, May 2004”, were provided by the City.
The current population and land use in each sub-drainage area were reviewed. A
breakdown of current population by sewersheds is shown in Table 1. The population in
2004 was 43,196 which shows that the population has decreased. In the 1994 study, the
population used was 46,904 and the population projected to 2014 was 68,258. The current
values show a much slower growth rate as compared to originally anticipated. To reflect a
much slower growth rate, a revised rate of 0.5% per year population increase was applied.
Based on this lower growth rate, the total population in 2024 was projected to increase by
about 10% instead to 47,728 with a 20-year planning horizon.

Table 1 Comparison of Populations
Sub-Catchment
North Western Trunk
North Trunk Part 2
North Trunk Part 1
Central Western Trunk
Riverdale
Fly Creek
Cumberland Street
Pitt Street
Water Street, Baldwin Street
Riverfront
St. Felix Street
Anthony Street
Eastern Street
Leitch Creek
Total Population

Population Count
1994 Report
Current Study
1994
2014
2004 1
2024 2
3884
4909
3037
3356
2849
8714
2977
3289
5551
7837
4310
4762
1208
4692
972
1074
2599
4158
3283
3627
7204
7804
6671
7371
2548
2184
2522
2787
664
719
987
1091
5151
5580
4993
5517
845
924
1082
1195
4183
4575
4193
4633
2592
2835
2319
2562
4013
9261
3325
3674
3753
4066
2525
2790
47,044

68,258

43,196

47,728

Note:
1. Based on current data.
2. Assumed 0.5% increase per year.

Current land use breakdown (residential, industrial, commercial, institutional) with aerial
photo mosaics were obtained on CD. Recent developments have mainly occurred in the
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Eastern Trunk sub-catchment, and new urban developments are expected to concentrate in
this sub-catchment. Holy Trinity High School is an 800-student high school located at
Boundary Road and Marleau Avenue. An industrial park is being developed in the block
bounded by 2nd Street, Marleau Avenue, Campbell Street and Boundary Road. New
commercial developments are expected to occur along 19th Street East and Marleau Avenue.
Monthly winter water consumption rates (Nov-Mar) for the last three years were obtained
to estimate wastewater production rates. Water consumption during winter is a good
approximation of the wastewater generated and discharged to the sanitary sewer. Table 2
shows the winter water consumption data for 2001 to 2003 and they are compared with the
1991 to 1993 data were used in the 1994 pollution control planning study. The comparison
shows that there is a decrease in water usage. The recent winter water consumption rate
ranges from to 28,000 to 30,000 m3/d while the 1994 rates ranged from 28,000 to 35,000
m3/d, showing that there is a decreasing trend.

Table 2 Comparison of Winter Water Consumption Rates
Month

Average Monthly Water Consumption (m3/d)
Pumped
Consumed (15% less than pumped) 1
38542
32,761
36593
31,104
43387
36,879
35822
30,449
36094
30,680
37755
32,092
38839
33,013
35789
30,421
31693
26,939
33412
28,400
33963
28,869
41083
34,921
35684
30,331
34,772
29,556
35,482
30,160
34,899
29,664
33,887
28,804
33,098
28,133
33,121
28,153
33,398
28,388
32,926
27,987
32,110
27,294
31,901
27,116
33,649
28,602
34,933
29,693
34,119
29,001
32,293
27,449
32,190
27,362

Jan-91
Feb-91
Mar-91
Nov-91
Dec-91
Jan-92
Feb-92
Mar-92
Nov-92
Dec-92
Jan-93
Feb-93
Mar-93
Jan-01
Feb-01
Mar-01
Nov-01
Dec-01
Jan-02
Feb-02
Mar-02
Nov-02
Dec-02
Jan-03
Feb-03
Mar-03
Nov-03
Dec-03
Note:
1. Assumes a leakage of 15% in the water distribution system.
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Recent wastewater treatment plant flow records were provided by City of Cornwall. The
data is summarized in Table 3 and plotted as shown in Figure 1. The average plant flow in
2003 was 48,156 m3/d, 2002 was 45,874 m3/d, and 2001 was 43,260 m3/d. The average
annual plant flow determined in the 1994 study using records from 1975 to 1993 was 48,441
m3/d. All of these values include wet weather flow contributions.

Table 3 Cornwall WWTP Records 1980-2003
Year
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
Overall Average

Average Yearly Flow (m3/day)
46,422
48,448
47,641
49,168
48,230
47,642
53,041
43,737
48,549
49,564
53,180
45,578
46,482
50,978
49,464
47,732
54,211
47,186
45,540
43,742
45,496
43,260
45,874
48,156
47,888

Figure 1 shows that there is a decreasing trend in the amount of wastewater treated by
Cornwall WWTP. The wastewater influent has gradually decreased from 1980 to 2003,
occasionally affected by some years that were wetter than normal. The overall average in
this past twenty-three years is 47,888 m3/day. A decreasing trend is observed in the water
consumption records as well, which may indicate that reduced water use is reflected by
reduced wastewater discharged to the treatment plant. The reduction could be due to
decrease in commercial/industrial users because the residential population has stayed fairly
constant. Water conservation by the general public could be the reason but the decreasing
trend is seen to have begun in the 1980’s likely before a water conservation program was
instituted.
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Figure 1 Cornwall WWTP Average Yearly Flow (m3/day)
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There are two meteorological stations in the City of Cornwall. One is called Cornwall
Ontario Hydro (station no. 6101901) and the other is called Cornwall (station no. 6101874).
The records collected by these two stations are maintained by Environment Canada and can
be assessed from their web site address “http://weatheroffice.ec.gc.ca/Past
Weather/Climate Data On-Line/customized search” and the station name (e.g. Cornwall
Ont Hydro or Cornwall). For conducting modeling of the sewer system, rainfall data in
hourly intervals are necessary as a minimum to simulate the pattern of the rainfall. Smaller
15-minute intervals would provide even better characterization. The Ontario Hydro station
which has hourly data ended in 1995. The Cornwall station is still active but it collects daily
rain records only, therefore it is not suitable. Rainfall data used in the 1994 study were from
the Cornwall Ontario Hydro station and the data were complete up to the year 1991. This
data is still valid and can be used for this update.
The WWTP pumping station has not been modified since the 1994 study. The station has
four pumps of which one is a stand-by pump. Two of the pumps are variable speed pumps,
each having a rated capacity of 8.75 MGD. The remaining pump and the stand-by pump are
constant speed pumps, each having a rated capacity of 8.25 MGD. With two variable speed
pumps and one constant speed pump, the total rated capacity of the pumping station is
25.75 MGD (117,000 m3/d). Pump data (Start-Stop elevations, pump rates, stand-by pump,
wet well dimensions, etc.) have not changed. The Cornwall WWTP has a peak dry weather
flow capacity of 12 MGD and wet peak weather flow capacity of 24 MGD. A maximum
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nominal pumping capacity of 24 MGD (approximately 109,000 m3/day) is therefore used in
this update.
CSO structures at Brookdale Avenue, Pitt Street, Amelia Street, and the WWTP pump
station wet well by-pass have not been modified. Current operation rules or logic for the
Brookdale Gate is that it will be closed when the water level at the WWTP pump station wet
well reaches 46.64 m. Modifications of Pitt Street and Amelia Street CSO structures in 1994
have already been included in the computer model. The overflow weir elevations used for
this update are summarized in Table 4 below.

Table 4 CSO Weir Elevations
CSO Location
Brookdale Avenue
Pitt Street
Amelia Street
WWTP Pumping Station

Overflow Weir Elevation (m)
47.55
51.80
48.28
47.57

According to recent records, Brookdale Avenue CSO overflow volumes are listed as follows:
1). 2003 - 31 times with an average volume of 30,968 m3 per event
2). 2002 - 22 times with an average volume of 28,318 m3 per event
In 1994, the Brookdale CSO overflow volumes were:
1.) 1993 - 26 times with an average of 80,962 m3 per event
2.) 1991 – 20 times with an average volume of 16,750 m3 per event
It is difficult to draw a definite conclusion from this data on whether the Brookdale Avenue
CSO has improved or deteriorated. The weather pattern, such as a dry year or a wet year,
can affect the overflow volume and frequency. Overflow records from other years can be
reviewed to analyze the pattern and their correlation with the historical rainfall data. This
can be done since the City has kept records of overflow incidences and volumes of their
CSOs.
Sewer separation or sewer rehabilitation/repair projects since 1994 are shown in Figure 2
and listed as follows:
1). Cumberland Street sewershed area (2nd Street, 3rd Street)
2). Pitt Street sewershed area (7th Street, Dunkirk Street, Dieppe Street)
3). Brookdale Avenue shopping mall between 9th Street and 7th Street to Fly Creek ditch and
storm sewer (as part of Fly Creek flood reduction sewer project)
4). Leitch Creek sewershed area (Amelia Street, 2nd Street)
5). Joanne Crescent and Dean Drive
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The City has a continuous sewer rehabilitation and O&M programs for their sanitary and
storm sewers. The most recent rehabilitation works are carried out in the Northern Trunk
Part II sewershed. New storm sewers are constructed to replace drainage ditches.
Previously, stormwater drained by ditches seeps through the ground to foundation drains
causing high inflow/infiltration and surcharge in the sanitary sewer, and basement flooding
during wet weather. Although ten percent of the ditches have not been replaced yet, the
high inflow/infiltration and basement flooding problems are significantly reduced.
CREATION OF XPSWMM MODEL FOR SANITARY SEWER SYSTEM
In the 1994 study, the US Army Corps of Engineers STORM model was used to generate wet
weather flow to the sanitary sewer system and the 1993 version of XPSWMM model
(version 1.01) was applied to route the wastewater through the Riverfront interceptor to the
treatment plant. Significant improvements have been made by software developer with
XPSWMM in the past ten years. Most dynamic sewer system models, for example,
XPSWMM, DHI-MOUSE, and INFOWORKS, have increased capabilities, such as ability to
simulate Real Time Control (RTC) devices, which is commonly applied by municipalities
and consultants in recent years.
The previous model data were revised and converted to the current version of XPSWMM,
version 9.14. Catchment data from the 1994 STORM model were converted to XPSWMM’s
RUNOFF module data. In the previous model, manholes and sewers were not represented
graphically with actual UTM xy-coordinates. Autocad files with UTM coordinates of the
street layout, street names, lot lines, combined/sanitary/storm sewer systems, and sanitary
sewer drainage boundaries were obtained from the City. Natural features such as Fly
Creek, CN Rail, the newly defined boundary of the swamp northeast of the City, St.
Lawrence River, etc. were included in the Autocad drawing files. These files were imported
into XPSWMM 9.14 as background maps. The UTM xy-coordinates of manholes and pipe
connectivity were then re-established and assigned using these background drawings. A
screen capture of the updated XPSWMM trunk sewer model schematic is shown in Figure 3.
Record drawings of sewers were also obtained from the City to confirm inverts and
diameters, and where possible the tributary sewers were extended in the XPSWMM model.
These updates are listed below:
1). Brookdale Avenue sewer - updated pipe diameters and extended from First Street to
Third Street.
2). Pitt Street sewer - confirmed inflow pipe diameter.
3). Leitch Creek Street sewer - confirmed inflow pipe diameter.
4). St. Felix sewershed - updated pipe diameters and confirmed invert at Second Street.
5). Anthony Street sewershed - updated to 84-inch diameter but need to confirm inverts.
6). River II - no information available.
Sewershed data were applied by the computer model to calculate the wet weather
inflow/infiltration entering the sanitary and combined sewer system during rain events.
The percent imperviousness used for each sewershed in XPSWMM’s RUNOFF module
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represents the proportion of rainfall that enters the sewer system as inflow/infiltration
during a rain event. Their values depend largely on the degree of sewer separation,
condition of the sewer line, number of foundation drain connections and surface drainage
connections, etc. Table 5 shows the estimated percent imperviousness. There was no flow
monitoring data collected at the time of the study to validate them but they were based on
interpretation of physical features as explained.

Table 5 XPSWMM Sewershed Percent Imperviousness for Calculating I/I
Sewershed Name
Northern & Brookdale
Pitt Street
Leitch Creek
Water Street
St. Felix
Anthony Street
Riverfront I
Riverfront II
Eastern trunk
Total Area & Weighted Percent

Area (ha)
2036.5
70
90
101
160
90
33
37
1318
3935.5

Impervious Percentage (%)
7.5
30
23
20
7
7
20
7
3.5
7.3

Dry weather baseflow in the sanitary and combined sewer system is equal to the sum of
domestic sanitary flow and base inflow/infiltration during dry weather. The lowest WWTP
flows from 2001 to 2003, representing mainly dry weather flows, were in the range of 28,00031,000 m3/day and the water consumption rates for the winter months (November to
February) for the same period were 27,000-30,000 m3/day, respectively (Tables 2 and 3).
Inflow/infiltration under dry weather condition was not very high. Based on these values,
an existing dry weather baseflow of 36,000 to 37,000 m3/day was estimated. This estimate
represented the current flow in the sewer during dry weather condition.
For future condition, it is assumed that the population will increase about 0.5% per year.
For a twenty-year planning horizon to the year 2024, the population will grow by about
10.5%. Assuming a similar 10.5% increase with the wastewater portion of the dry weather
flow, the dry weather baseflow will grow to between 40,000 and 41,000 m3/day.
XPSWMM ANALYSIS
Using a total dry weather baseflow of 36,600 m3/day for existing condition and 40,400
m3/day for future condition, and sewersheds with the percent imperviousness shown in
Table 5 to simulate wet weather I/I entering the sewer system during rain events, the newly
created XPSWMM model was run to model the collection system.
Three rain events that occurred in the past were used to evaluate the sewer system
performance. Two small events that occurred typically during the year and a severe event
that would overload the collection system were selected. The three events selected were:
July 23, 1990, August 20, 1991, and August 25, 1982. The total rainfall depths for these
events were 24.4 mm, 40.9 mm, and 77.6 mm, respectively. The July 23, 1990 event
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corresponds approximately to a 6-month to 1-year event; the August 20, 1991 event
corresponds to a 1-year event; the August 25, 1982 event corresponds to a 10-year event.
The following scenarios were analyzed:
1). Baseline condition with the collection system as it was operated today.
2). Increasing the WWTP pump capacity from 109,000 m3/day to 130,000 m3/day, and
doubling the pump capacity.
3). Modifying the Brookdale gate to close earlier when water level at the wet well was at 43
m, or at 44 m (instead of 46.64 m).
4). 50% and 80% wet weather I/I reduction by separating the combined sewers in Pitt
Street, Leitch Creek, Water Street, and Riverfront sewerheds.
5). Future dry weather baseflow of 46,000 m3/day.
XPSWMM RESULTS
Table 6 to 8 summarizes the XPSWMM results for the scenarios analyzed. The model results
show that overflows generally occur at Brookdale CSO, Amelia Street overflow, and the bypass at the WWTP pumping station. Pitt Street CSO is only active during the 10-year storm.
The amount of overflow at the WWTP wet well by-pass is small as relatively compared to
the others. Based on city records, it overflows only infrequently.

Table 6 July 23, 1990 Storm (24.4 mm), Approx. 6-Month to 1-Year Event
Description

Brookdale gate disabled
Gate closes when wet well
water level is at 46.64 m
Gate closes when wet well
water level is at 44 m
Gate closes when wet well
water level is at 43 m
Gate closes when wet well
water level is at 46.64 m
Pump capacity 130,000 m3/day
Gate closes when wet well
water level is at 46.64 m
Pump capacity 130,000 m3/day
50% I/I reduction in Pitt,
Leitch, Water, Riverfront
Gate closes when wet well

Summary of Overflow Peak Flow (m3/s) and Volume (m3)
Amelia
Total
Brookdale Pitt Street
Wet Well
Street
CSO to
CSO
CSO
CSO
CSO
River
3.15
0.05
1.00
4.16
0.0
(19,023)
(100)
(4,620)
(23,743)
2.94
0.18
1.03
4.15
0.0
(19,615)
(399)
(4,570)
(24,584)
2.94
0.78
3.76
0.0
~0.00
(26,195)
(2,089)
(28.284)
2.94
2.94
0.0
0.0
0.0
(30,380)
(30,380)
2.94
(18,436)

0.0

0.16
(302)

0.79
(2.782)

3.89
(21,520)

2.94
(16,418)

0.0

0.0

0.37
(496)

3.31
(16,914)

2.94

0.0

0.0

0.0

2.94

10

Table 6 July 23, 1990 Storm (24.4 mm), Approx. 6-Month to 1-Year Event
Description
water level is at 46.64 m
Pump capacity 130,000 m3/day
80% I/I reduction in Pitt,
Leitch, Water, Riverfront
Gate closes when wet well
water level is at 43 m
Pump capacity 130,000 m3/day
50% I/I reduction in Pitt,
Leitch, Water, Riverfront
Gate closes when wet well
water level is at 46.64 m
Pump capacity not changed
50% I/I reduction in Pitt,
Leitch, Water, Riverfront
Gate closes when wet well
water level is at 46.64 m
Pump capacity not changed
80% I/I reduction in Pitt,
Leitch, Water, Riverfront
Gate closes when wet well
water level is at 43 m
Pump capacity not changed
50% I/I reduction in Pitt,
Leitch, Water, Riverfront
Gate closes when wet well
water level is at 43 m
Pump capacity not changed
80% I/I reduction in Pitt,
Leitch, Water, Riverfront
Future DWF
Gate closes when wet well
water level is at 46.64 m
Future DWF
Gate closes when wet well
water level is at 46.64 m
Pump capacity not changed
50% I/I reduction in Pitt,
Leitch, Water, Riverfront
Future DWF
Gate closes when wet well
water level is at 46.64 m
Pump capacity 130,000 m3/day
50% I/I reduction in Pitt,
Leitch, Water, Riverfront

Summary of Overflow Peak Flow (m3/s) and Volume (m3)
Amelia
Total
Brookdale Pitt Street
Wet Well
Street
CSO to
CSO
CSO
CSO
CSO
River
(14,080)
(14,080)

2.94
(26,324)

0.0

0.0

0.0

2.94
(26,324)

2.94
(18,009)

0.0

0.0

0.69
(1,688)

3.63
(19,697)

2.94
(16,477)

0.0

0.0

0.23
(207)

3.17
(16,684)

2.94
(28,471)

0.0

0.0

0.0

2.94
(28,471)

2.94
(27,017)

0.0

0.0

0.0

2.94
(27,017)

2.96
(20,096)

0.0

0.19
(424)

1.05
(4,731)

4.2
(25,251)

2.96
(18,558)

0.0

0.0

0.68
(1,809)

3.64
(20,367)

2.96
(16,925)

0.0

0.0

0.42
(583)

3.38
(17,508)
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Table 7 August 20, 1991 Storm (40.9 mm), Approx. 1-Year Event
Description

Brookdale gate disabled
Gate closes when wet well
water level is at 46.64 m
Gate closes when wet well
water level is at 44 m
Gate closes when wet well
water level is at 43 m
Gate closes when wet well
water level is at 46.64 m
Pump capacity 130,000 m3/day
Gate closes when wet well
water level is at 46.64 m
Pump capacity 130,000 m3/day
50% I/I reduction in Pitt,
Leitch, Water, Riverfront
Gate closes when wet well
water level is at 46.64 m
Pump capacity 130,000 m3/day
80% I/I reduction in Pitt,
Leitch, Water, Riverfront
Gate closes when wet well
water level is at 43 m
Pump capacity 130,000 m3/day
50% I/I reduction in Pitt,
Leitch, Water, Riverfront
Gate closes when wet well
water level is at 46.64 m
Pump capacity not changed
50% I/I reduction in Pitt,
Leitch, Water, Riverfront
Gate closes when wet well
water level is at 43 m
Pump capacity not changed
50% I/I reduction in Pitt,
Leitch, Water, Riverfront
Future DWF
Gate closes when wet well
water level is at 46.64 m
Future DWF
Gate closes when wet well
water level is at 46.64 m
Pump capacity not changed
50% I/I reduction in Pitt,

Summary of Overflow Peak Flow (m3/s) and Volume (m3)
Amelia
Total
Brookdale Pitt Street
Wet Well
Street
CSO to
CSO
CSO
CSO
CSO
River
5.54
0.84
2.26
8.64
0.0
(39,058)
(1,689)
(9,538)
(50,285)
5.3
1.06
2.31
8.67
0.0
(38,778)
(2,787)
(10,104)
(51,669)
5.3
1.12
2.37
8.79
0.0
(48,302)
(2,203)
(8,212)
(58.717)
5.3
1.16
1.81
8.27
0.0
(53,229)
(1,248)
(5,739)
(60.216)
5.3
(37,732)

0.0

1.03
(2,513)

2.17
(7,660)

8.5
(50.349)

5.3
(35,209)

0.0

0.29
(245)

1.85
(3,988)

7.44
(39,442)

4.75
(32,769)

0.0

~.0.0

0.73
(1,074)

5.48
(33,843)

5.3
(49,497)

0.0

~.0.0

~.0.0

5.3
(49,497)

5.3
(36,514)

0.0

0.32
(325)

2.13
(6,032)

7.75
(42,871)

5.3
(51,969)

0.0

~.0.0

0.5
(1,252)

5.8
(53,221)

5.34
(39,601)

0.0

1.07
(2,904)

2.32
(10,406)

8.73
(52,911)

5.3
(37,253)

0.0

0.33
(355)

2.14
(6,283)

7.77
(43,891)
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Table 7 August 20, 1991 Storm (40.9 mm), Approx. 1-Year Event
Description
Leitch, Water, Riverfront
Future DWF
Gate closes when wet well
water level is at 46.64 m
Pump capacity 130,000 m3/day
50% I/I reduction in Pitt,
Leitch, Water, Riverfront

Summary of Overflow Peak Flow (m3/s) and Volume (m3)
Amelia
Total
Brookdale Pitt Street
Wet Well
Street
CSO to
CSO
CSO
CSO
CSO
River

5.3
(35,884)

0.0

0.31
(281)

1.86
(4,096)

7.47
(40,261)

Table 8 August 25, 1982 Storm (77.6 mm), Approx. 10-Year Event
Description

Brookdale gate disabled
Gate closes when wet well
water level is at 46.64 m
Gate closes when wet well
water level is at 44 m
Gate closes when wet well
water level is at 43 m
Gate closes when wet well
water level is at 46.64 m
Pump capacity 130,000 m3/day
Gate closes when wet well
water level is at 46.64 m
Pump capacity 130,000 m3/day
50% I/I reduction in Pitt,
Leitch, Water, Riverfront
Gate closes when wet well
water level is at 46.64 m
Pump capacity 130,000 m3/day
80% I/I reduction in Pitt,
Leitch, Water, Riverfront
Gate closes when wet well
water level is at 46.64 m
Pump capacity DOUBLED
50% I/I reduction in Pitt,
Leitch, Water, Riverfront
Gate closes when wet well
water level is at 46.64 m
Pump capacity DOUBLED
80% I/I reduction in Pitt,
Leitch, Water, Riverfront

Summary of Overflow Peak Flow (m3/s) and Volume (m3)
Amelia
Total
Brookdale Pitt Street
Wet Well
Street
CSO to
CSO
CSO
CSO
CSO
River
7.54
0.45
1.46
2.79
12.24
(110,066)
(2,546)
(13,690)
(39,438)
(165,740)
7.27
0.28
1.88
3
12.43
(106,073)
(184)
(18,932)
(41,709)
(166,898)
7.27
0.27
1.98
3
12.42
(111,710)
(198)
(18,311)
(38,895)
(169,114)
7.27
0.28
1.88
3
12.43
(114,491)
(206)
(17,816)
(37,708)
(170,221)
7.27
(104,718)

0.3
(242)

1.87
(18,577)

2.78
(36,727)

12.2
(160,264)

7.27
(102,662)

0.0

0.85
(6,453)

2.38
(28,381)

10.5
(137,495)

7.27
(100,807)

0.0

0.2
(900)

2.02
(22,109)

9.49
(123,816)

7.27
(93,471)

0.0

0.76
(5,487)

1.33
(12,722)

9.36
(111,680)

7.27
(89,110)

0.0

0.12
(445)

1.07
(8,035)

8.46
(97,590)
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Table 8 August 25, 1982 Storm (77.6 mm), Approx. 10-Year Event
Description
Future DWF
Gate closes when wet well
water level is at 46.64 m
Future DWF
Gate closes when wet well
water level is at 46.64 m
Pump capacity 130,000 m3/day
50% I/I reduction in Pitt,
Leitch, Water, Riverfront

Summary of Overflow Peak Flow (m3/s) and Volume (m3)
Amelia
Total
Brookdale Pitt Street
Wet Well
Street
CSO to
CSO
CSO
CSO
CSO
River
7.27
(107,020)

0.29
(195)

1.89
(19,085)

3
(42,077)

12.47
(168,377)

7.27
(103,639)

0.0

0.86
(6,554)

2.35
(29,169)

10.5
(139.362)

CONCLUSIONS
1). The data review shows that there are no significant changes since 1994. The WWTP
flows and winter water consumption rates have not varied significantly. The dry and
wet weather flows have not changed as the population and land use have stayed fairly
constant. As a result there is no significant update required.
2). The computer model results show that there is some but not significant benefit by
increasing the WWTP pumping capacity from 109,000 m3/day to 130,000 m3/day. This
will help to reduce overflow at Brookdale Avenue, pump station wet well, and Amelia
Street CSOs, but to totally eliminate CSO (at wet well and Amelia), pumping capacity
has to be doubled to 218,000 m3/day. This will be unrealistic at this stage. The
maximum hydraulic grade line plots generated with XPSWMM are included in
Appendix.
3). Sewer separation has very positive effect on reducing CSO. Reducing wet weather I/I
by 50% with sewer separation in the Leitch Creek, Pitt St, Water Street, and Riverfront
combined sewer catchments will significantly reduce CSOs at Amelia and the pumping
station wet well, and almost eliminate CSOs for 6-month/1-year event at Amelia Street
CSO. 50% I/I reduction would be quite effective and 80% I/I reduction would produce
even better results but probably not essential and it is difficult to achieve this high
percentage reduction as well. Further separating the Brookdale sewer catchment will
help but it already has low I/I now, therefore it will be difficult to achieve good
noticeable results. If there were to be sewer separation in the Brookdale sewershed,
separating the Fly Creek catchment should be achieved first. The overall priority is to
separate the downtown combined sewer catchments (i.e. Leitch Creek, Pitt St, Water
Street, and Riverfront). The goal is to achieve at least a 50% reduction in wet weather
I/I. The maximum hydraulic grade line plots generated with XPSWMM are included in
Appendix.
4). Closing the Brookdale gate earlier (at 43 m wet well level instead of 46.64 m) will move
overflow to the Brookdale CSO, eliminating CSOs for the 6-month/1-year event at Pitt,
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Amelia, and WWTP pump station, and reducing them for larger storm events. The
maximum hydraulic grade line plots generated with XPSWMM are included in
Appendix. Lowering the sensor level in the pump wet well (from 46.64 m to 44 m or to
43 m) for triggering the gate at Brookdale to close earlier does not reduce the total CSO
volume discharged to the river. This option only re-shuffles the overflow volumes.
However, one can use this option if it is decided to re-shuffle all of the overflow to the
Brookdale CSO where a satellite treatment facility can be installed. This option
functions quite well for storms up to a 1-year return period, but for larger storms,
overflow cannot be prevented at the other CSOs. The 50% sewer separation alternative
can produce similar effect as this alternative. A more detailed cost analysis should be
carried out; but at a conceptual level, sewer separation is likely more expensive in terms
of capital and construction costs and the results are less precise as compared to a satellite
treatment facility at the Brookdale CSO. Closing the Brookdale gate quicker, for
example, in 1-minute time is better than in two minutes.
5). By isolating all the Brookdale sewersheds upstream, storage/satellite treatment can be
provided at Brookdale Avenue CSO. For existing condition, approximately 25,00030,000 m3 of storage is required for the average 6-month to 1-year events and 40,000 m3
of storage for larger events greater than 1-year storms. For future condition, the storage
would increase to approximately 30,000-35,000 m3 and 45,000-50,000 m3, respectively.
Satellite treatment in the form of high rate treatment (HRT) with retention treatment
basins, screening, and vortex separators, with coagulant and UV disinfection, can be
considered instead of storage. If storage were to be built, the Brookdale storage tank
would cost $15-$25 million using $500/m3. A HRT facility such as a retention treatment
basin (RTB) would be about half of the costs of storage tanks.
6). Stormwater discharge to St. Lawrence River will increase with additional sewer
separation. The previous recommendation of providing wet ponds to store stormwater
runoff for the initial 25-mm rainfall and for polishing first flush would still be valid.
RECOMMENDATIONS
It is recommended that the goal is to achieve 50% reduction in wet weather
inflow/infiltration by on-lot source control and sewer separation in the combined sewer
areas and areas experiencing high wet weather inflow/infiltration such as the Brookdale
sewershed. Sewer separation increases stormwater discharges to the receiving streams,
therefore, controlling water quality of stormwater discharges should be considered.
Controlling the Brookdale Avenue CSO will control a significant portion of untreated CSO
discharged to St. Lawrence River. A feasibility study of installing a satellite treatment
facility, such as a high rate treatment facility, at the Brookdale Avenue overflow may be
considered. Costs and limitations of a satellite high rate treatment facility versus storage at
the Brookdale CSO may be evaluated. Their treatment levels and limitations can be
compared with MOE guideline.
It is necessary to almost double the pumping capacity to achieve noticeable reductions in
CSOs. The treatment plant capacity will have to be expanded to correspond with a pump
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capacity increase. This option will be unrealistic and should only be considered if a small
pump capacity increase can be achieved without significant impact on cost and the
treatment plant capacity.
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APPENDIX D
Categories and Ratings of Secondary Processes by Workshop Participants

