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Executive Summary
Introduction

In July 2004, the City of Peterborough (City, “Owner”) experienced a severe rainfall event that caused
significant flood damages. The cost of the damages to private and public properties was reportedly in
excess of $100 million. In addition, the City suffered indirect damages such as disruption to residential
living conditions, loss of business, and loss of wages or income. Other studies list four main causes for
the flooding: (1) unprecedented heavy rainfall; (2) insufficient storm sewer capacity; (3) poorly defined
overland flow routes; and (4) extraneous clear water flows entering the sanitary sewer system as inflow
and infiltration (I-1).

In response, the City initiated a detailed sanitary sewer Environmental Assessment (EA) for the
mitigation and management of extraneous flows into the sanitary sewer system. This report documents
this EA which follows the Master Plan approach and fulfils the obligation under the Canadian
Environmental Assessment Act.

Purpose

The purpose of this Class EA is to identify and evaluate alternative flood remediation solutions in the
sanitary sewer system involving the reduction of I-I. The study also evaluated onsite storage alternatives
for the Peterborough Wastewater Treatment Plant (WWTP) to prevent untreated or partially treated
sewage bypasses to the Otonabee River. An analysis was also undertaken to compare the cost of
reducing |-l conditions versus the costs of conveying and storing the I-I within the conveyance or at the
Peterborough WWTP. The evaluation included physical, economic, environmental, social, cultural, and
health factors when comparing alternative solutions to determine the preferred solution.

Scope

The scope includes the area tributary to the Peterborough WWTP (please see Figure 1). All the sanitary
sewers, manholes, pumping stations, forcemains, etc. available in the City’s Geographic Information
System (GIS) that contribute sanitary sewage to the Peterborough WWTP have been included. The
study area is composed of various land uses, such as residential, employment areas, commercial,
institutional, and green space. The sanitary flow discharges to the Peterborough WWTP located at 425
Kennedy Road, Lot 25, Concession 14 at the south end of the City and on the southern slopes of the
Otonabee River.

Class EA

The study will follows Approach #2 of the Master Plan approach under the Environmental Assessment
document, as outlined in Appendix 4 (MOE, October 2000; amended 2007).

Successful completion of the Master Plan under this approach would fulfil Phases 1 and 2 of the Class EA
process. The final notice for the Master Plan would also become the study Notice of Completion for all
Schedule ‘B’ projects recommended within the Master Plan. Public consultation for a Schedule B project
includes the notice of commencement, one mandatory public meeting with the option to hold a second
discretionary public meeting, notice of completion, and a 30-day review period to solicit comments from
review agencies and the public.

The public consultation process was coordinated by City staff. Two public information centres were held
in addition to information being made available on the City’s website.
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The Master Plan Report is the culmination of field investigations, model development, and extensive
assessment of the sanitary sewer system and Peterborough WWTP. The preferred alternatives are a
combination of municipal works including a combination of source controls (I-l reduction), conveyance,
and storage alternatives designed to reduce extraneous flows from entering the sanitary sewer system
as well as reduce the frequency of untreated or partially treated sewage bypasses to the Otonabee
River.

Approach

An assessment of the existing sanitary sewer system involved several technical tasks as outlined in the
main body of this report. These tasks included data collection, review, and analysis; flow monitoring;
detailed model development and calibration; analysis of system performance under various scenarios;
formulation of alternative solution to elevated flows in the system; evaluation selection; and detailing of
the preferred conceptual solution. A target level of flood protection was determined such that the
maximum hydraulic grade line (HGL) in the sanitary system would not be allowed to rise any higher than
1.8 m below the ground elevation under a storm event equivalent to the 1 in 25 year return period. 16
locations known as “clusters” were identified and considered to be at risk of flooding based on the
above criteria.

Alternatives were evaluated by considering source controls (I- reduction), conveyance, storage
attenuation, or a hybrid alternative based on a combination of source control, conveyance, and storage
alternatives. A preferred alternative for each cluster was identified. Prior to design or construction of
the recommended works, the GIS sewer network data should be updated, as well as confirm the 1 in 25
year sanitary level of service for I-l reduction and wet weather flow (WWF) in the conveyance system.

Storage options were considered to reduce the occurrence of sewage bypasses at the Peterborough
WWTP. After a preliminary space assessment at the plant site, a maximum volume of 25,000 m?was set
as the upper limit of additional storage.

Results

Analysis of the existing system identified 16 potential flooding cluster areas. The preferred solution for
all flood clusters includes as a minimum, I|-I source reduction (Alternative 2) and combinations of
conveyance and storage options (Alternative 5). The total cost to address extraneous flows entering the
sanitary sewer system under the 1 in 25 year design storm is approximately $10,000,000.

Table 1 below shows the peak flows at the Peterborough WWTP under each of the five alternatives
considered in the conveyance system during the 1 in 25 year storm event.

Table 1 — Peak flows at WWTP during 1 in 25 year storm event

Existing Peak Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5

Pumping Do Nothing I-l Reduction Convenance Storage Hybrid
Capacity at

(Existing
wwrp Conditions)
(m3/d) (m3/d) (m®/d) (m*/d) (m*/d) (m*/d)

190,900 203,314 173,981 205,506 180,050 173,226
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Alternative 2 (I-I Reduction) and Alternative 5 (Hybrid) reduce the peak flows to the Peterborough
WWTP below existing pumping capacity. This reduces the risk of potential sewage bypasses to the
Otonabee River.

The performance of the existing conveyance system was also evaluated under the 1 in 100 year storm
with the hybrid alternative in place. Under this approach (hybrid), the costs to provide potential
solutions in the sanitary system for the 1 in 100 design event is about $13,000,000. It should be noted
that the 1 in 100 year solutions should be considered in conjunction with other capital works in the
same area. This alternative will only protect against basement flooding and will not reduce peak flows
to the WWTP. During the 1 in 100 year design storm event, the peak flow to the WWTP under existing
conditions exceeds the existing pumping capacity of 190,000 m?/day (note: this is also the case for the 1
in 25 year design storm event under existing conditions, as seen in Table 1). Historically when this has
occurred, raw sewage has bypassed the treatment plant and discharged directly into the Otonabee
River. Therefore, although there may be the possibility to provide potential solutions for flooding during
the 1 in 100 year design event, there still exists the possibility of raw sewage bypasses.

Peak flow storage and attenuation options were considered in developing alternatives at the
Peterborough WWTP. Suitable options and configurations that could be implemented were selected for
further evaluation. The preferred alternative that was selected makes use of the old treatment tankage
and lagoons and also provides the lowest long term capital and life cycle costs. This option also makes
the best use of space and reuse of existing infrastructure. The preferred alternative would achieve a
level of service between the 1 in 100 year design storm (4 hour Chicago Distribution) and the Regional
(Timmins) event. The estimated capital cost for the preferred alternative is $20.5 M (including
engineering and contingencies; excluding HST), with an approximate increase in operation and
maintenance costs of $50,000 per year.

The preferred sewer system alternatives and WWTP storage alternatives reduce the extraneous flows
entering the sanitary sewer system and the risk of basement flooding, as well as increases the
proportion of wet weather flows receiving secondary treatment prior to discharge to the Otonabee
River from 8,000 m® to 25,000 m”.
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1.0 Introduction

The City of Peterborough (City, “Owner”) and Cole Engineering Group Ltd. (Cole Engineering) has
completed this detailed sanitary sewer Environmental Assessment (EA) for the mitigation and
management of extraneous flows into the sanitary sewer system. This study follows the Master Plan
approach to fulfil the obligations under the Canadian Environmental Assessment Act. The study area
includes all sanitary sewers in the City that contribute flow to the Peterborough Wastewater Treatment
Plant (WWTP, “plant”). By mitigating and managing extraneous flows into the sanitary sewer system,
the City can reduce sewer surcharging and sewage bypasses and maintain or improve the existing
sanitary sewer capacity for future growth and development.

1.1. Study Background and Purpose

In July 2004, the City experienced a severe rainfall event that caused significant flood damage. The
damage was reportedly in excess of $100 million including indirect physical damages to private and
public property. In addition, the City suffered indirect damages such as disruption to residential living
conditions, loss of business, and loss of wages or income.

Studies to date have shown that there were four main causes of the flood damage:

1. Unprecedented heavy rainfall;

2. Insufficient storm sewer capacity;

3. Poorly defined overland flow routes; and,

4. Extraneous clear water entering the sanitary sewer system.

Environmental Assessments (EAs) have been completed to examine storm watersheds to:

« ldentify the severity and frequency of flooding due to storm drainage system overloading and
the associated damages within each catchment area; and,

« Identify and assess alternative cost effective storm drainage system solutions to alleviate
existing and potential problems during future development.

This Sanitary Sewer EA is part of the overall evaluation and solution to the existing and potential
flooding concerns within the City. Figure 1-1 identifies the study area as the existing City of
Peterborough WWTP sanitary service area.

W10-194 (February 2012) COI_E Page 1 of 105

ENGIMEERING



F-d
- %
- 7]
- \y 2
- E
\ \V4 =
(]
\ g
o O
\\ eC
<
\ o)
po2)
\ Z
=
e %
ool 1s
= Q &9 P\
7z LS
7 g SJ @
’ 5\ ov
7 5 & c
7 S (% 2.
7 E Z
m
hG o) ()
// BV ‘;‘2 TD;
7,
Ve %‘“o 2;0
= -~
,r" t>(V¥“d e 20
Y N g
< Cl\““ by " /”
7 5 : o) -
e e N 4 //
Q & S
7 5 (o) 03 @, y W S 5 By /
A~ SN
S
, 3 /’
7 Q X
Ve ) <) /
Vs > % % /
7 % & G 4
\/ O 3 Lé: e I
3 Q
9 0 (o) I
\ /p &/ § = B| WHWAKER ST I
\ o S ) S, S
\ \,\,Q" N 2 I
2 % ©
\ & “ x 3 o l
/‘\'ﬁo $\(,/V@c)\A {(/9 ’\
X S &
Y, L ERET 8 T LR
WS o @ oA\
e fo) Y O 2 5 RS \
(? { X QR V%) o %) ~ < A
//, % 4 PO S g w ®
: ) 9, 2 R p >
» 2 e N
M i g 7R ot B
s pC .
( WAL 3 \1\‘ 63 : = D o o7 WO 2 @
\ NGy 360 o o B\ Y oo™
2 | T ? 2
\ 4 s e,
, 3 Sy > =
; y %y
m
\ VA EW " s 7 St i S \
—==x\ gt s NEWST Yz, 5 4 \
— LA ) 2 S [ — ()
EEN\SA 5 O
\\\ P e N8 Ne‘( ik ST OT[? = € 8‘ N\\\‘aoep\\l @
Q O
3 PAR S = )R ot %
N o 3 % \NOOD:}‘ (22 % L < SiM IJE B ETRS 5
d\l\] 2 it % ¢ % Ed \f\o"\k\ \& C o E o S Y2LB PS5 < %3
QRS e e e S T - A
e} e Z; ) m =
A e A oo Sy Hrodiins e PR \
g ?’ﬂ %2 a S Tosk Cr \L = z g, %z
“ 21% e % < dx i )
v 2\“\e 3 9 LTE$T 45 -
o o B e e 93 &rs
\ Y K NS S5
o k) TEUrSOLT B D ST, » Q&/\
o 23 & R oL R ST BURNHAM POINT PS : oy
S P o N BURNH
\ X > NS grES o s PENRY ST G 5599
© \9 T W
A b3} A2 ©
\ d = Zo \J 2 ags <
mc 2 2 SRATEER S e = ’ &
\ o e S\ G % > pie 52 gany BN 2 A
j*) S <
\IENES o 5 S g e
\ et 5 . o NS & v %
& 2e \8 lff 9 7 3
\ ) & ° ;c?r‘ \2 G\\’\‘S‘ o Sy ZE 4
\gwrro Q) S AN PR s RN S A% 5
S \ ST 5 Z 2k 5 5 o S ) \
\ 2 - (O\VV % 22 5 0 ; S
\
\ & O/oe 9 zé =N . { ® - \
o % < ORRIEN D \
\ . N 5 %) 9
- 2 1 A 3 < < >
3 % NE W OR TRNS z ,»NLE“SS O %S & 3 \
5 S s AL 3 Th N SENLET PS A o
O,
B :‘ T e S\' > >, (Og* SEAED S 'S B P> ?%% 2 o /’
\ N5 '%L (\Sd \ S &) WO Nf gl T L R "
G \® ¢ o R TS ® B NE 2y s\
\ 2 S ceR LI g pw{;wﬁs MOMW&HEM DRSS % C)
\ ) %5 o M % > % 15 WY oo™ 1 ’\/“% -~
W LBt i\ = i
< @ Z 4"
\ Jooy S AT 3
2 o o 0\ X R
9o 7 " \\O. < I
Q o &
\ A 2 Xy
S A 1
&) AR pr L T8 g
o f®) A\ z “g ’Z"
< 9 ) e by g
£ oo Sgor P ) ¢l
| 4 ]
— z <(,
! $ -7 % s
. < - 7 |
CELLS <& @ 3” ” / 2
J -
\ -\ S e W
A\ \\ A& & 5
N @2
A /8 /
2 j >
° *9 /
\ 5 ﬁ’\ ’/’
\ \A / : \ A
oA \ st
\ / o=
L2\~
YL
ﬁg i COLE
fuli | |-‘|-r||n|rmt| I "'UIN_'?_W_

Detailed Sanitary
Sewer EA

Figure 1-1:
Study Area Map

Drawn By: J.H. Date: Feb 27, 2012

0 250 500 1,000
I . <

Legend
Ll
(2
©

City Boundary
and Study Area

Pumping Stations
WWTP

Sanitary Trunk Sewer
(Diameter >= 375 mm)

Sanitary Sewer

River




ﬁ Pitabicinank Detailed Sanitary Sewer EA for the Mitigation and Management of
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1.2. Study Justification

The purpose of the Class EA is to identify and evaluate alternative solutions for the reduction of inflow
and infiltration (I-1) into the City’s sanitary sewer system, which was one of the four main causes of
flooding during the July 2004 storm event. This study was necessary to compare the cost of remediating
I-1 at the source versus the costs of doing nothing, conveyance improvements, storage, and treatment of
I-l. The alternative evaluation process leading to a preferred solution must include physical, economic,
environmental, social, cultural, and health factors.

A detailed hydraulic model of the existing sanitary system was needed and has been created to assess
current system performance under various scenarios. Scenarios include variable storm sizes, land use
changes, and sewer system modifications. The model has been calibrated using rainfall and flow
monitoring data collected prior to and during this study. The detailed model will also be useful to assess
local capacity conditions due to future development as well as effectiveness of |-l reduction efforts.

Preliminary design information is necessary to confirm the feasibility and cost of implementation. The
study must provide recommendations for addressing short, medium, and long term needs and
opportunities, while considering the financial implications to the City.

1.3. Municipal Class EA Process

The Municipal Class EA (2007) process, which is approved under the Environmental Assessment Act,
enables the planning of municipal infrastructure projects in accordance with a proven procedure for
protecting the environment. There are five phases of assessment in the Municipal Class EA process:

« Phase 1: Definition of the problem;

« Phase 2: Identification and assessment of alternative solutions and selection of a preferred
solution;

« Phase 3: Identification and assessment of alternative sites / design concepts and selection of
a preferred site / design;

« Phase 4: Preparation of an Environmental Study Report (ESR); and,

o Phase 5: Implementation.

The projects fall into one of three possible schedules based on their characteristics, referred to as
Schedule A, B, or C projects. The schedule under which a project falls determines the planning and
design phases that must be followed.

Schedule A projects are minor operational and upgrade activities and can proceed without further
assessment once Phase 1 of the Class EA process is complete (i.e., the problem is reviewed and a
solution is confirmed).

Schedule B projects must proceed through the first two phases. Proponents must identify and assess
alternative solutions to the problem, identify environmental impacts, and select a preferred solution.
They must contact relevant agencies and affected members of the public. Provided there are no
significant impacts and no requests are received to elevate the project to Schedule C, or to undertake
the project as an Individual Environmental Assessment (IEA) (Part Il Order), the project may proceed to
Phases 4 and 5 (detailed design).

W10-194 (February 2012) COI.E Page 3 of 105

ENGIMEERING



ﬁ Pitabicinank Detailed Sanitary Sewer EA for the Mitigation and Management of

Extraneous Flows into the Sanitary Sewer System Master Plan Study

Schedule C projects require more detailed study, public consultation, and documentation as they may
have more significant environmental impacts. Projects categorized as Schedule C must proceed through
all five phases of assessment. An ESR must be completed and made available for a 30-day public review
period prior to proceeding to Phase 5 (project implementation).

In the event that there are major issues that cannot be resolved upon completion of the report,
individuals may request that the Ministry of Environment (MOE) call for the proponent to comply with
Part Il of the EA Act. Upon receiving a Part Il Order request, the MOE reviews the request and study
information and can make one of the following decisions:

o Deny the request;
« Refer the matter to mediation; or,

o Require completion of an IEA.

The MOE considers a number of factors in making decisions, such as: the adequacy of the planning
process; the potential for significant adverse environmental effects after mitigation measures are
implemented; the participation of the requester in the planning process, and the nature of the request.

This EA study follows the Master Plan Approach #2 which fulfills the obligations under the
Environmental Assessment Act. Approach # 2 is outlined in Appendix 4 of the Municipal Class
Environmental Assessment document, October 2000 (as amended in 2007). Successful completion of
the Master Plan fulfills Phases 1 and 2 of the Class EA process, and the final notice for the Master Plan
would become the Notice of Completion for Schedule B projects recommended within the Master Plan.
It is noted that any Schedule C projects would require the completion of Phases 3 and 4 of the Class EA.
A detailed description of the EA process is provided in Appendix A.

1.4. Stakeholder Involvement

Stakeholder consultation is a key feature in the Class EA process. An effective consultation process
provides the opportunity to exchange information and ideas with stakeholders. There are mandatory
points of consultation for the various project schedules in the Class EA process. Consultation for a
Schedule B project includes the notice of commencement, one mandatory public meeting with the
option to hold a second discretionary public meeting, notice of completion, and a 30-day review period
to solicit comments from the public and review agencies. As previously stated, Schedule C projects
would require the completion of Phases 3 and 4 of the Class EA. Section 1.0 describes various
stakeholder consultation points completed during this project.
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2.0 Problem Statement

The problem statement is the starting point in undertaking a Class EA. It becomes the central
integrating element of the project and helps to define the project scope. This section outlines the
problem statement for the proposed EA. Phase 1 of the Class EA planning process requires proponents
to document reasons why the improvement is needed and to develop a clear statement of the problem
to be investigated. Phase 2 requires a thorough evaluation of the alternative solutions to the problem.
The information considered in the development of the problem statement is presented in Section 2.1.

2.1. Problem and Opportunity Statement

In July 2004, the City experienced a severe rainfall event that caused unacceptable flooding damage.
The cost of the damage was reportedly in excess of $100 million including direct damages to private and
public property. In addition, the City suffered indirect damages such as disruption to living conditions,
loss of business, and loss of wages or income. Other Studies completed to date have shown that there
were four main causes of flooding:

Heavy rainfall;
Insufficient storm sewer capacity;

Poorly defined overland flow routes; and,

PN

Extraneous (unwanted) water entering the sanitary sewer system.
Furthermore, the WWTP has allowed relatively frequent sewage bypasses to the Otonabee River.

This project presents an opportunity to identify the significance of the potential flooding problem, verify
the cause of flooding and to mitigate and manage any excessive extraneous “clear water” entering the
sanitary sewer system and reduce the frequency of sewage bypasses to the Otonabee River. This
sanitary EA is part of the overall evaluation and solution to the existing and potential flooding concerns
within the City and bypasses at the plant.

2.2. Objectives

The problem statement presented above has been developed based on a review of the existing sanitary
system performance during the 2004 storm event and subsequent flow monitoring conducted by the
City. Potential solutions to alleviate extraneous flows entering the sanitary sewer system and to reduce
the number of raw sewage bypasses will be evaluated during this EA study.

The Class EA has the following two objectives:

1. Mitigate and manage extraneous flows entering into the sanitary sewer system; and,

2. Reduce the frequency of sewage bypasses at the Peterborough WWTP.
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Extraneous Flows into the Sanitary Sewer System Master Plan Study

2.3. General Methodology

The study:

Follows the Master Plan approach in order to fulfil the obligations under the Environmental
Assessment Act;

Identifies and evaluate potential flood vulnerable areas within the City using a detailed sewer
system model;

Defines and evaluate various solutions within the sewer system including “at source”
remediation, increased conveyance capacity, flow attenuation using storage and a hybrid
alternative combining at source, conveyance, and storage solutions for each of the identified
flooding clusters;

Recommends preferred solutions at potential flooding locations;

Evaluates potential solutions for wet weather storage at the Peterborough WWTP and
recommend a preferred alternative;

Informs and presents to the public and government agencies all findings;
Recommends ongoing measures to improve sanitary sewer network operation; and,

Document findings and submit a project file as per Schedule B of the Municipal Class EA
process.
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Extraneous Flows into the Sanitary Sewer System Master Plan Study

3.0 Public and Stakeholder Consultation

A public consultation program was carried out to keep all members of the public and stakeholders
involved. Distinct target groups were identified and contacted with information as part of the process.
This exercise helped the project team ensure that all defined groups and their needs were considered
and addressed. Table 3-1 below summarizes the consultation process. The public consultation notices

and correspondences are included in Appendix K.

Table 3-1 — Consultation Process Summary

Target Group Objectives Contact Plan
Agencies Provide project commencement notice; Notice of Project Commencement (mail out
Provide regular updates; and advertisement);
Seek comments and feedback; Public Information Centre (two events);
Obtain approvals in principle, as Ongoing correspondence (as needed);
applicable. Meetings (as needed);
Notice of Completion (mail out and
advertisement).
Public Provide project commencement notice; Notice of Project Commencement
Provide regular updates; (advertisement);
Seek comments and feedback; Public Information Centre (2 events);
Provide responses to questions and Ongoing correspondence (as needed);
comments. Meetings (as needed);
Notice of Completion (advertisement).
Special Provide project commencement notice; Notice of Project Commencement (mail out
Stakeholders Provide regular updates; and advertisement);
Seek comments and feedback; Public Information Centre (2 events);
Resolve reasonable issues. Ongoing correspondence (as needed);
Meetings (as needed);
Notice of Completion (mail out and
advertisement).

3.1. Public Notification

The following communication methods were used:

o Mailing Lists — A mailing list was created which includes contacts for all relevant review
agencies as well as local interest groups within the City.

« Public Information Centre — Two Public Information Centres (PICs) events were held during

the course of the Study.

They consisted of a drop-in centre with display panels, a

presentation followed by a question and answer period, and an opportunity for the public to
speak with project staff. Comment forms were provided to all attendees.

« Newspaper Advertisements — Advertisements were placed in the local newspaper to
announce the commencement of the EA prior to each open house event. The advertisements
invited the public to attend the event and identified ways to obtain more information.

« Direct Mail — Notices were mailed to agencies and special stakeholders prior to the first PIC.

Copies of all public consultation related materials and correspondence are provided in Appendix K.
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3.1.1. Notice of Study Commencement

A Notice of Study Commencement was advertised in the “Peterborough Examiner” and “Peterborough
This Week. The notice was also mailed to various agencies and other stakeholders.

3.1.2. Public Information Centre #1

Advertisements for PIC #1 appeared in editions of “Peterborough This Week”. The notice was also
mailed to various agencies and other stakeholders. The notice introduced the study, explained the
objectives, referred to the Municipal Class EA process, and instructed how the public could contribute
input.

3.1.3. Public Information Centre #2

Advertisements for PIC #2 appeared in editions of “Peterborough This Week”. All agencies and
stakeholders on the project mailing list were notified. The notice provided background information
identified generic alternatives, as well as the preferred alternative based on the final evaluation criteria.
The notice also instructed how the public could contribute input.

3.1.4. Agency Notification

The Notice of Study Commencement was distributed in July 2010 to all relevant review agencies to
inform them of the nature and scope of the project.

Specific letters were sent to the following aboriginal contacts to notify them of the project:

o Indian and Northern Affairs Canada;
« Ministry of Aboriginal Affairs;

o Hiawatha First Nation;

o Curve Lake First Nation;

« Alderville First Nation;

« Mississaugas of Scugog Island; and,
« Kawartha Nishnawbe First Nation.

Notices were also sent in November 2010 and May 2011 inviting these groups to attend the PICs and
inform them of the recommendations and design options for the preferred alternative solutions.

Following the Notice of Commencement and Notice of PICs, a number of response letters were received
from various agencies, including: the Ministry of Aboriginal Affairs, Ministry of Tourism and Culture,
Otonabee Region Conversation Authority, Ministry of Health and Long-term Care, Ministry of Natural
Resources, Ministry of Environment, and Indian and Northern Affairs Canada. Letters were also received
from the Curve Lake First Nation and Alderville First Nation. Each group indicated their respective levels
of interest in this study and whether they would like to be kept informed of project updates. These
letters are found in Appendix K.
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3.1.5. Notice of Study Completion

A Notice of Completion was developed and distributed on March 16, 2012 to provide the public with a
final opportunity to comment on the project. The notice will indicate the conclusions of the Master
Planning / EA process and will indicate where copies of the Master Plan can be reviewed. The Master
Plan must be completed to document the Class EA process and must be filed for a 30 calendar day public
review. During the public review period, the public and the proponent have the ability to discuss and
resolve any concerns the public may have. However, if a resolution cannot be reached, the public has
the ability to request a Part Il Order to the MOE during the 30 day public review period. After this time
period, the MOE will review the case and make the final decision if an individual EA must be completed
for the project.

3.2. Public Information Centre

3.2.1. Public Information Centre #1

PIC #1 was held on November 31, 2010 from 6:00 p.m. — 8:00 p.m. at the Canadian Canoe Museum
located at 910 Monaghan Road, in the City.

The major elements of the PIC were:

« Study overview and background;

o Overview of the Municipal Class EA process;
« Problem / opportunity statement;

o Generic options;

o Preliminary evaluation criteria; and,

o Further public contact.

The format of the meeting included a drop-in centre with display panels. A presentation was also given
followed by a question and answer period. People were then given the opportunity to speak one-on-
one with project staff and view displays about area-specific recommendations.

A comment sheet requesting input on the study was provided to participants. Participants were asked
to submit their comments to the City within a three week period following the PIC. Ten members of the
public signed in at the meeting and one comment sheet was returned, these documents are found in
Appendix K.

The presentation of the PIC is made available on the City’s website. A copy of the presentation is
included in Appendix K.
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3.2.2. Public Information Centre #2

The PIC #2 was held on May 17, 2011 from 6:00 p.m. — 8:00 p.m., at the Peterborough WWTP.

The purpose of the meeting was to:

« Provide project overview;
« Present generic alternatives, evaluation criteria, and preferred alternatives;
« Provide an opportunity for questions about the proposed works; and,

« Outline the next steps of the study process.

Like PIC #1, the format of the meeting was an informal drop-in centre with display panels, a
presentation, and question and answer period.

A comment sheet requesting input on the study was provided to participants. A total of seven members
of the public signed in at the PIC and one comment sheet was submitted. These are found in
Appendix K.

The presentation of the PIC was made available on the City’s website. A copy of the presentation is also
included in Appendix K.
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4.0 Existing Conditions

41. Socio Economic Environment

4.1.1. Land Use

The study area includes the sanitary sewer service area conveying flows to the Peterborough WWTP. It
includes most of the municipal boundary, of approximately 5,502 ha. About two-thirds of the area of
the City is located west of the Otonabee River and one-third is located east of the river.

The study area is composed of residential, employment areas, commercial, institutional, and green
space according to the maps of the City’s Official Plan and external areas which contribute sanitary flow.
The dominant land use in the study area is summarised in Table 4-1. This information was used in the
study to estimate waste water flow generation rates.

Table 4-1 - City of Peterborough Land Use

Type Area (ha) ‘ Percentage (%)
Agriculture 81 1.5
Commercial 425 7.7

Environmental Constraint 69 1.2
Environmental Protection 5 0.1
Hamlet 35 0.6
Industrial 456 8.3

Major Institution 366 6.6
Major Open Space 1058 19.2
Protected Natural Areas 100 1.8
Residential 2063 375

Rural 221 4.0

Urban Fringe Control Area 480 8.7
Village 112 2.0
Undefined 32 0.6

Total 5502 100

4.2. Parks and Natural Heritage

The City’s GIS database indentifies 105 parks and 114 heritage property sites. Figure 4-2 shows the
parks and natural heritage sites.

Parts of the Trans Canada Trail are also located within the City. The Trans Canada Trail is the world’s
longest network of trails and once complete will stretch from the Atlantic to the Pacific to the Artic
Ocean. The trail is used for a number of different activities including: hiking, cycling, skiing, horseback
riding, canoeing, and snowmobiling. The Trans Canada Trail has predominantly been funded by the
Federal and Provincial governments, with additional assistance from private donors.
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It should be noted that in the context of this study, there is currently a lack of access to some sanitary
trunk sewers, which are located in the vicinity of trails and open space. Sewer access is required to
inspect and maintain the sewer in proper working conditions.

4.3. Technical Environment

4.3.1. Existing Sanitary Sewer System

Most of the urban area in the City is serviced by separate sanitary sewer systems. In general, the
sanitary sewer system generally drains in two directions:

1. A western branch collecting sanitary sewage from the majority of the western portion of the
City, eventually converging at the Park Street bypass station; and,

2. An eastern branch collecting sanitary sewage from the majority of the eastern portion of the
City, eventually converging near the intersection of Sherin Avenue and Riverview Heights.

The system consists of 358 km of sewers, 5,312 sewer segments, 10 pumping stations and a treatment
plant. The Peterborough WWTP is located at 425 Kennedy Road, Lot 25, and Concession 14 at the south
end of the City and on the southern slopes of the Otonabee River. The plant services an area of 3,649 ha
and a population of 75,685 people, as per 2006 census data.

Figure 4-3 shows the sanitary sewer system service areas. The figure also illustrates the sanitary sewer
system in the context of ground elevations in the City. Relative ground elevations are an indicator of the
potential groundwater infiltration (GWI) into sanitary sewers.
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5.0 File and Field Data Collection

The following describes the work completed to collect the data, including rainfall and flow monitoring.

5.1. File Data Collection

Background reports that were available for this study include:
« City of Peterborough — Report on the Sanitary Sewer Flow Monitoring Study — 1994 (Gore &
Storrie Limited);
« City of Peterborough — Flood Reduction Master Plan, April 5, 2005 (UMA Engineering Ltd.);

« Comprehensive Process Audit of the Peterborough WWTP, June 16, 2010 (R.V. Anderson
Associates Limited and XCG Consultants Ltd.); and,

o City of Peterborough — City Wide Soil and Groundwater Investigation and Monitoring,
November 2007 (Geo-Logic Inc.).

Other background sources pertinent to the study include:

« Fog/smoke testing records;

« Dye testing records;

o Flow monitoring records;

« Land use classification (to determine hydrologic properties of the area);
« Water consumption records (to estimate typical wastewater flows);

» Population (to estimate typical wastewater flows);

« Physical sewer network data (to develop detailed model and assess existing and proposed
infrastructure performance);

« Aerial photographs (to identify structures and classify land use);
« Digital elevation model;

« Sewer design criteria and sewer use by-law;

« Sanitary Backflow Prevention Subsidy Program;

 Historical precipitation data;

o As-built drawings; and,

« Consultation with City operations staff.

The information derived from the above sources determined work undertaken to date and established
the existing conditions used in the model.

5.1.1. Sewer Use By-Law

The City’s Bylaw 05-104 states: “No person shall discharge or deposit or cause or permit the discharge or
deposit of matter of a kind listed below into or in land drainage works, private branch drains or
connections to any sanitary sewer or combined sewer”. The list of “matter” of which the Bylaw speaks
can be found in Section 2 of The City’s Bylaw 05-104: “To Regulate the Discharge of Sewage and Land
Drainage in the City”. A copy of the by-law is found in Appendix B.
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5.1.2. Sanitary Backflow Prevention Subsidy Program

The City has offered a subsidy to assist property owners with the installation of a backflow valve and/or
a sump pit and pump. The objective is to prevent water from backing up into basements. This was
initiated in 2005 following the July 2004 storm event. Through discussions with the City, this program
has had varying success. In some areas with high groundwater elevations, the sump pumps have
operated continuously and were disconnected with foundation drains having to be reconnected to the
sanitary sewer. Further details regarding the program are found in Appendix B.

5.1.3. Historical Basement Flooding

The City has a record of previously reported flooding. A figure showing these areas can be found in
Appendix I. However, the information does not identify the cause or the extent of the flooding.
Typically, studies investigating I-1 or basement flooding provide a record of flood locations (addresses)
during a specific storm event to determine whether the model is accurately predicting flood vulnerable
areas. Such information can be used to model flooding during these historical events.

High flood potential from overloaded sewers may not result in actual flooding. Actual flooding depends
on the site-specific building and road construction standards in place at the time of construction and the
particular design of each building. For example, the analysis would predicts high flooding potential if the
HGL in the sewer rises within 1.8 m of the ground elevation. Buildings without basements would not be
flooded under this condition. Conversely, buildings with basement elevations below the 1.8 meter
elevation of the road will have a higher flood potential. Site-specific investigations would be required to
assess building-specific flood potential.

5.1.4. Data Gap ldentification and Correction

The City’s sanitary sewer network data was reviewed in detail and gaps were identified. Missing
manhole inverts, ground elevations, pipe diameter, pipe slope, and pipe length were identified (e.g. zero
diameter, zero length, etc). A thorough review was also conducted to identify potential errors in the
data by assessing extreme values such as very steep or very shallow pipe slopes, and pipe dimensions
that did not appear to be consistent with adjoining pipes.

Original data gaps were addressed partially through additional data received from the City and through
assumptions using engineering judgement.

The development of the detailed model (described in detail in Section 6.0) shows the delineation of
drainage areas to each pipe segment. Since the model includes individual pipe, data infilling was
necessary to ensure the model is capable of predicting flood potential within each node (manhole) and
pipe segment. A complete list of data gaps can be found in Appendix E.

5.2. Geological Assessment

In 2007, a city-wide soil and groundwater investigation and monitoring study was conducted in the City
by Geo-Logic Inc. The study concluded that high ground water levels found in the City contribute
infiltration into the sanitary sewer system causing an increase of flow at the Peterborough WWTP in the
months of April through June. Sources of infiltration are cracked or broken pipes, root intrusions, and
gaps in pipe joints. Due to the high water table, infiltration appears to occur throughout the year and
will require sophisticated tracking of sewage flows compared to water usage to isolate seepage areas.
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The Geo-Logic study recommended:

« The application of water proofing to sanitary manholes and pipe connections;

« A review of soil types and water table position for sanitary sewers in new development should
be carried out to lower infiltration potential;

» Repairs should be carried out in existing sanitary pipes beginning with sewers in high water
table areas in sandy soils then continuing through the till areas.

e A review should be carried out of grade requirements and pipe size to determine the
possibility of raising the sewer grade in sections to lower the potential of infiltration;

o Where possible, storm sewers should be deepened sufficiently to allow connections of sumps
and foundation drains. The disconnection of sumps and foundations drains from the sanitary
sewer, without providing an alternative outfall, may result in foundation wall failure due to
increased hydrostatic pressure;

« Disconnection and sealing of roof leaders from foundation drains, where they are found to
connect to the sanitary sewer;

« Monitoring of flows in the sanitary system versus the water supply with continuous readout
to ascertain flow changes relative to time and precipitation events to determine inflow versus
infiltration contribution. Where infiltration or inflow is found to be present in a given area, a
further detailed investigation may be carried out using smoke testing in the sanitary to pin
point sources;

o Where areas of concern are identified, carry out detailed soils investigation and water table
monitoring in priority areas in conjunction with weather monitoring to better model
infiltration potential;

o Further investigation should be carried out to delineate areas of sand in the west end of
Parkhill Road with further soil and groundwater monitoring; and,

« Review sewer invert depths in the sand areas not prioritized because of shallow sewer
elevations, since current data provided by the City provides the invert depth at the well
locations and not the range in invert elevations for the area.

These recommendations point to hydrogeologic conditions combined with the deterioration and
connectivity of the sewer systems which allow for significant wet and dry weather infiltration and
inflow.

5.3.  Pumping Stations

There are ten pumping stations within the sanitary sewer system service area. Figure 5-1 shows the
location of the pump stations. Pump station parameters critical for model development include: wet
well diameter, and off elevations, and wet well elevation, and pumping capacity or rate (pump curves).
This information was not available at the start of this project.

Pump station capacities are important as the rates at which sanitary sewage is pumped into the sewer
network has an impact on the downstream hydraulic conditions in the sanitary sewers.

Information collected during this study included stations drawings, and background reports. The pump
station’s maximum pumping capacity was determined from individual drawdown tests performed at
each station. The drawdowns test determined only the “maximum” pump rate.

The results of the pump station investigations are summarised in Table 5-1. Details are found in
Appendix C.
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Figure 5-1: Peterbo