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EXECUTIVE SUMMARY
ES 1.0

INTRODUCTION

Purpose
Wood Environment & Infrastructure Solutions (Wood) has been retained by the City of Cambridge
(City) to undertake the Riverside Dam, Municipal Class Environmental Assessment (Class EA).
The study purpose has been to assess various management alternatives to address the concerns
related to the deteriorating Riverside Dam, under the guiding principles of the Municipal Class
Environmental Assessment process [ref. MEA Class EA, October 2000 (as amended in 2007,
2011, and 2015)]. This study has defined the current environment (physical, social and natural)
as a baseline condition and from this established a long-list of management approaches for the
Riverside Dam and related alternative solutions. This study has systematically (in accordance
with MEA Class EA principles) conducted an evaluation of each alternative using appropriate
criteria leading to a short-list of alternatives. Further technical analyses have been completed for
the short-listed alternatives, including generation of conceptual designs which have taken into
consideration public and agency input. Following public and agency consultation, a Preferred
Alternative has been advanced and recommended for implementation by the City.
Study Team
The City of Cambridge has been the proponent and overall Project Manager for the Riverside
Dam Class Environmental Assessment. The Consulting Team has been comprised of the
following:
Wood Environment & Infrastructure Solutions– Project Management & Engineering
Matrix Solutions Inc – Stream Geomorphology & Ecology
► Brook McIlroy – Landscape Architects & Public Consultation
► Unterman McPhail Associates – Cultural Heritage
► LURA Consulting – Public Consultation and Facilitation
►
►

Background
The Riverside Dam and associated mill race were constructed between 1860 and 1880 to support
the partial diversion of the Speed River and provide hydraulic power to the Erb saw and flour mills
(now P&H Milling). The mill became an economic hub in the Waterloo/Wellington region and the
community of Cambridge Mills developed around it as a result. Today, this community is locally
known as Preston and forms a part of the City of Cambridge.
At some point in the mill’s history, the mill race was no longer relied upon as a source of water
and hydraulic power, at which time the Riverside Dam ceased to provide a commercial function
and served only social functions (i.e., recreation, culture, aesthetics). It is evident that regular
maintenance decreased or ceased once the dam and mill race no longer had economic utility
and, combined with the overall age of the structure, their condition began to decline. The
Riverside Dam and mill race have since exceeded their intended design life and have continued
to deteriorate. Due to concerns related to quality control for their current operations, P&H Milling
TP111118
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completed works to replace the leaky stoplogs in the mill race with a concrete wall in order to stop
the flow through the mill property. Specifically, in 2015 / 2016 P&H Milling worked with the Grand
River Conservation Authority (GRCA) on approvals and permitting for works to permanently close
off the mill race. These works were formally constructed in 2016.
Given the deteriorating dam condition, the City of Cambridge assumed a level of responsibility for
the dam and mill race inlet structures in May 2008. In the interest of public safety, the City of
Cambridge initiated a structural evaluation of the respective structures (Sanchez, 2009). The
inspection determined the dam was in poor condition with numerous cracks, spalling and surface
pitting. The Sanchez Study triggered an emergency repair of the south control structure in
December 2008 which included the placement of large riprap stone downstream of the dam,
proximate to the south control structure to support the abutment. This was recognized to be a
short-term temporary solution by the City and as part of the emergency permit, the Ministry of
Natural Resources at that time, as a condition of its approval, required that the City complete a
Class Environmental Assessment and implement a permanent long-term solution.
Description of the Study Area
The Riverside Dam and the associated mill race control structure and headpond are located
immediately upstream of the King Street crossing of the Speed River, in the community of Preston,
in Cambridge Ontario (ref. Figure ES-1.1). The Speed River discharges to the Grand River some
1.8 km downstream of King Street (ref. Figure ES-1.2).

N

Figure ES-1.1:
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N
Riverside Dam
and Headpond

Grand River

Figure ES-1.2:

Study Area Context to Grand River

The Riverside Dam is well over 100 years old and pre-dates Provincial legislation for dams in
Ontario [Lakes and Rivers Improvement Act (LRIA) 1990]. The structure is a concrete gravity
dam approximately 1.5 m (+/-) high and 67 m (+/-) long and spans the Speed River
(ref. Figure ES-1.3 for dam plan and cross-section). There are two stone and concrete control
structures near the northern and southern limits of the dam which contained stop-logs; these were
historically used for water level control associated with the operation of the mill. Water levels are
no longer controlled and the dam does not provide any formal flood control or function to augment
base flows. In its current state, the dam’s only function is creating the upstream headpond which
is considered an aesthetic and recreational feature of the neighbouring Riverside Park.
The inlet structure at the north limit of the dam (ref. Figure ES-1.3) historically diverted flow to the
mill race and through the existing P&H Milling property. The inlet was a concrete structure which
controlled water levels by stoplogs. The mill race historically conveyed flow under the Canadian
Pacific (CP) Railway, King Street, and industrial buildings on the P&H Milling property, before
rejoining the Speed River downstream. As noted, the stoplogs have been replaced with a
concrete wall to permanently stop flow within the mill race.
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Figure ES-1.3
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The CP Railway follows the southeast bank of the headpond and turns west to cross the Speed
River between Riverside Dam and King Street East. Bathymetric (below water) survey and
sediment sampling within the headpond has confirmed significant historical accumulation of
sediment. There is no information suggesting the headpond has ever been dredged; water levels
in the headpond average little more than 1.0 m (+/-).
Riverside Park is the largest park in the City of Cambridge covering approximately
102 hectares (+/-). It is also one of the most popular, drawing visitors beyond the immediate
community. The park offers visitors an interface with the Speed River, as well as other natural
areas, active park programming, passive leisure, extensive trail/road networks and built heritage
features, including Riverside Dam. Rogers Drive and Leisure Lodge Road offer vehicular access
throughout the park and connect to King Street at the western limit, and Speedsville Road at the
eastern limit. Sulphur Creek diverges from the Speed River and flows through Riverside Park; it
has two municipally operated control structures within the park: one at its source at the Speed
River, which controls flow into the creek from the Speed River, and one at Rogers Drive, which
controls the elevation of the small online pond within the park.
The Speed River through the study area is classified as a warmwater fishery supporting mixed
water fish habitat. Nearly two (2) dozen fish species have been recorded downstream of Guelph;
further, the habitat below the dam supports several species-at-risk (SAR) fish and mussel species,
including the Wavy-rayed lampmussel. In terms of terrestrial habitat and resources, the study
area has been largely culturally impacted, however many of the adjacent features are designated
as significant natural heritage features.
The Speed River has a drainage area of approximately 780 km2 to the Riverside Dam and joins
the Grand River approximately 1.8 km downstream of the dam (ref. Figure ES-1.2). The
Regulatory (Regional Storm) floodplain is approximately 500 m (+/-) wide through the study area
and includes the Riverside Dam, Riverside Park, significant lengths of King Street and the CP
Railway, as well as private commercial/industrial and residential property. Land use in the study
area is highly mixed, including recreation, infrastructure, industrial/employment, medium/high
density residential and commercial.
The headwaters of the Speed River include several municipalities including the City of Guelph
and a number of smaller communities, however the watershed maintains a significant forest cover
relative to other subwatersheds of the Grand River. The Riverside Dam is one of several control
structures on the river. Given the size of the Speed River, it supports a wide range of fish and
aquatic species, while the near shore riparian area supports considerable wildlife and birds. The
river also provides for recreational activities through the study area and beyond, including fishing
and boating.
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Dam Ownership
The formal legal ownership of the Riverside Dam is unclear. It is possible that it is tied to one of
the earlier mill operations, however it is uncertain as to whether this extends to the current Mill
operator. Furthermore, the Crown is acknowledged as the owner of the bed and bank of the river.
As noted in 2008, the City, concerned about public safety, initiated the study of the dam’s
structural condition (ref. Sanchez, 2009). A condition of the emergency repair of the south
abutment was the execution of a Class Environmental Assessment (Class EA) study (this project).
On this basis, the City of Cambridge has assumed the role as proponent of the study to determine
the future of the Riverside Dam. Once the preferred solution is established, the City of Cambridge
will seek legal guidance specific to defining the formal ownership of the Riverside Dam.
Municipal Class Environmental Assessment Process
This study has followed the process outlined in the Municipal Engineers Association (MEA),
Municipal Class Environmental Assessment, October 2000 (as amended in 2007, 2011, and
2015). The Municipal Class EA process defines mandatory principles, details of project
consultation and technical requirements. A Municipal Class EA is considered a legal document
which outlines project recommendations and next steps, based on a technical assessment, public
input and consultation with technical practitioners, agencies and Indigenous Communities.
Each Municipal Class EA undertaking, depending on the scope of work and the range of predicted
environmental impacts, is classified using Schedules. The type of Schedule depends on the
scope of the recommended works. Generally, management alternatives for dam structures
include rehabilitation, modification, replacement or removal of the existing dam, all of which would
require undertaking a “Schedule B” process or lower (i.e., Schedule A or A+) in the MEA
document (ref. Figure ES-1.4). The various Phases of the Class EA process have been
conducted by this study based on the Schedule (i.e., Schedule B: Phases 1 and 2), while Phase
5 will be conducted based on the recommendations herein being continued through to detail
design and subsequently to construction and monitoring (ref. Municipal Engineers Association
(MEA), Municipal Class Environmental Assessment, October 2000 (as amended in 2007, 2011,
and 2015).
As part of the Class EA process the following key principles are considered:
►
►
►
►
►

Establish a Problem and Opportunity Statement;
Consult with affected parties early in, and throughout, the process, such that the planning
process is a cooperative venture;
Consider a reasonable range of alternatives, both functionally different “alternatives” and
“alternative methods” of implementing the solution;
Systematic evaluation of alternatives in terms of their advantages and disadvantages, to
determine their net environmental effects; and,
Provision of clear and complete documentation of the planning process followed, to allow
“traceability” of decision-making with respect to the project.
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Figure ES-1.4: Municipal Engineers Association (MEA), Municipal Class Environmental
Assessment, October 2000 (as amended in 2007, 2011, and 2015)

ES 2.0

ENVIRONMENTAL ASSESSMENT CONSULTATION

Project Committees
Given the wide range of technical, environmental (natural), social and economic considerations
required for the assessment of the baseline inventory and the management alternatives, the City
of Cambridge has formed Technical and Stakeholder Committees to help guide the Class
Environmental Assessment (Class EA) study process.
The Technical Committee has been comprised of representatives from various City departments,
stakeholder agencies, and the Consulting Team. The Technical Committee provides project
guidance on technical and regulatory matters.
The Stakeholder Committee’s members represent municipal committees and local businesses,
as well as user and interest groups with a specific tie to Riverside Park and the Riverside Dam.
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Over the course of the project, four (4) Stakeholder and four (4) Technical Committee meetings
were held.
Communications and Consultation Program Overview
For the current study, the City of Cambridge has conducted a consultation program as required
by the Municipal Class EA process. Considering the level of public interest in the study, the City
has conducted additional public consultation beyond the basic or minimum requirements of a
“Schedule B” project. The Riverside Dam Class Environmental Assessment has included the
following stakeholder consultation:
i.

Riverside Dam Municipal Class Environmental Assessment (EA) Notice of Study
Commencement (issued November 2011)
ii. Public Information Centre #1 held April 3rd, 2012
iii. City of Cambridge Council presentation held March 4th, 2013
iv. Public Information Centre #2 held June 18th, 2013
v. City of Cambridge Council presentation October 15th, 2013
vi. Meeting hosted to provide the Save the Dam group an opportunity to discuss the project
with MNRF and the Project Team on February 26th, 2014
vii. Public Information Centre #3 held June 27th, 2016
viii. Consultation with Indigenous Communities
ix. Technical and Stakeholder Committee meetings [four (4) each]
x. Stakeholder Workshops (May 24th and June 27th, 2017)
xi. Public Information Centre #4 held November 29, 2017
xii. General Committee Meeting #1 held March 6, 2018
xiii. Notice of Completion and circulation of Final Class EA Report for 30 day public review to
be issued following completion of the EA study (pending)
ES 3.0

BACKGROUND INFORMATION REVIEW

For this project, considerable background data have been collected for the various technical and
social disciplines involved in this study (i.e., engineering, cultural heritage, natural systems, park
use, water quality and stream morphology) from the City of Cambridge and other agencies
including Grand River Conservation Authority (GRCA), Region of Waterloo, Ministry of the
Environment and Climate Change (MOECC) and Ministry of Natural Resources and Forestry
(MNRF).
ES 4.0

BASELINE INVENTORY

A comprehensive baseline inventory of existing conditions, consisting of desktop review of
background information, physical survey and technical investigations, and field inventories was
conducted for the range of social, cultural, natural, and physical environmental elements
potentially affected by the alternative solutions under investigation. As summarized in the
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Environmental Study Report (ESR) document, and presented in greater detail in the ESR
Appendices, baseline inventories have been conducted for the following:
►
►
►
►
►
►
►
►
►

Topographic Survey
Hydrology and Hydraulics
Stream Morphology
Aquatic Resources
Terrestrial Resources
Water Quality and Sediment Quantity / Quality
Park Use and Inventory
Cultural Heritage
Structural Investigations

ES 5.0

PROBLEM AND OPPORTUNITY STATEMENT

The Riverside Dam is well over 100 years old and well beyond its design life. Structural
assessments (Sanchez 2009, AMEC 2014) have determined that various components of the dam
are in poor condition with potential for failure in the short-term. Given the age of the structure, its
location in a natural watercourse, adjacency to Riverside Park, and its popularity with the public,
the future management of the Riverside Dam must consider several constraints and opportunities
related to safety, riverine processes, flooding, cultural heritage, natural habitat, public uses and
aesthetics.
The Preferred Alternative must address the Problem while balancing study area constraints and
opportunities, in order to best meet the needs of the various stakeholder groups invested in the
Riverside Dam.
ES 6.0

ALTERNATIVE DEVELOPMENT AND LONG-LIST SCREENING

Eight (8) alternatives have been considered as part of the Long-List to address the future
management of the Riverside Dam and local environs:
A.
B.
C.
D.
E.
F.
G.
H.

Do Nothing
Repair Riverside Dam
Rebuild Riverside Dam
Lower Dam Crest
Naturalize Speed River (Remove Dam)
Construct In-stream Rock Structures (Remove Dam)
Build Offline Dam and Naturalize Speed River (Hybrid)
Incremental Decommissioning of Dam

Summary of Long-List Screening
Based on the assessment and long-list screening the following alternatives have been screened
from the long-list.
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Alternative ‘B’: Repair Riverside Dam – SCREENED: Repairing the dam has not been considered
to offer any benefit over Alternative ‘C’: Rebuild Riverside Dam. Specifically, Rebuilding the
Riverside Dam offers the ability to maintain the historic dimensions and aesthetics of the dam at
an overall lower cost. Further, there is an intrinsic engineering and design life improvement with
a new versus a repaired structure.
Alternative ‘D’: Lower Dam Crest – SCREENED: Lowering the dam offers the positive effect of
minor reductions in upstream flood elevations, however this is not considered sufficient to balance
the negative effect related to the loss of the historic dimensions and aesthetics of the dam, and
the reduction in headpond area. Further, small adjustments to the dam crest could be considered
as an implementation option for Alternative ‘C’: Rebuild Riverside Dam, if advanced.
Alternative ‘H’: Incremental Decommissioning of Dam – SCREENED: This alternative would
ultimately mimic the Naturalize alternative, however with more risk of adverse impacts, due to
unmanaged conditions.
The remaining alternatives were considered to offer a greater number of positive effects overall,
or provide certain key positive effects along with acceptable negative effects and as such, have
been short-listed for further consideration by the Project Team, agencies and the public.
The following alternatives have been “short-listed” and advanced for evaluation:
Alternative ‘A’: Do Nothing (base alternative per Class EA protocol)
Alternative ‘C’: Rebuild Riverside Dam [see Figure ES-3.1]
Alternative ‘E’: Naturalize Speed River (Remove Dam) [see Figure ES-3.2]
Alternative ‘F’: Construct Instream Rock Structures [see Figure ES-3.3]
Alternative ‘G’: Build Offline Dam and Naturalize [see Figure ES-3.4]
Alternative ‘A’: Do Nothing, despite being considered infeasible from a regulatory and practical
perspective, has been included in the short-list evaluation to provide a fulsome comparison to the
baseline condition.
The following describes the selection of appropriate technical, natural, social and economic
criteria, and the associated evaluation of each of the short-listed alternatives with respect to these
criteria.
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Figure ES-3.2:
Visualization of Alternative ‘E’
Naturalize Speed River (Remove Dam)
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Figure ES-3.3:
Visualization of Alternative ‘F’
Construct In-Stream Rock Structures (Remove Dam)
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Figure ES-3.4:
Visualization of Alternative ‘I’
Build Offline Dam and Naturalize
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ALTERNATIVE EVALUATION (SHORT-LIST)

The short-listed alternatives described in the previous section have been assessed on the basis
of evaluation criteria established specifically for the current study. As required by the Municipal
Environmental Assessment process, the selected criteria relate to the consideration of potential
impacts and opportunities generated by the alternatives within four (4) environments:
(i)

Functional
Environment

-

Considers the ability of the alternative to address the
Problem Statement and how it may impact existing physical
systems. It also includes regulatory considerations.

(ii)

Natural
Environment

-

Impacts or opportunities that an alternative may have related
to the natural environment (i.e., fisheries, wildlife, water
quality, etc.).

(iii)

Social
Environment

-

Impacts or opportunities created by the alternative as they
relate to the people and their current or historic relationship
with the study area.

(iv)

Economic
Environment

-

Capital, operation and maintenance costs associated with
an alternative, both in the short-term and long-term. For the
current study, risk and liability has been included in the
economic environment.

Within each environment, relevant and representative criteria have been considered for the
evaluation. Each evaluation criterion has been assessed to ensure it is quantifiable and results
in a meaningful comparison between the short-listed alternatives. The criteria selected for
evaluation have been assigned a significance weighting based on consultation with the public,
agencies and other stakeholders, and each alternative has been assigned a score for each
evaluation criterion.
Table ES-7.1 provides a qualitative summary of the initial assessment based on the established
evaluation criteria.
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Alternative Evaluation
Alternative

Environment

Evaluation Criteria

Weighting

Measure
A: Do Nothing

Functional
(Physical)

Natural

Social

E: Naturalize Speed River

F: Construct In-Stream Rock Structures

G: Build Offline Dam & Naturalize
Speed River

Flood depth

No change

No change

Flooding is minimized

Flooding is reduced, some impact
remains

Flooding is minimized

Presence of barrier

No change

No change

Natural channel regime reinstated

Improved sediment transport

Natural channel regime reinstated

No change

Assumes fish ladder incorporated

Barrier eliminated

Barrier eliminated

Barrier eliminated

No change

No change

Riverine conditions restored

Riverine conditions restored

Riverine conditions restored

Presence and extent
of headpond

No change

No change

Headpond eliminated

Low

Extent of riparian
habitat

No change

Some opportunity for riparian
rehabilitation

Cultural Heritage

Very High

Extent of impact to
built heritage

Dam will continue to deteriorate
and ultimately be lost

Dam will be reconstructed to historic
condition

Offline headpond is considered an
improvement relative to existing
online headpond
Some opportunity for riparian
rehabilitation
New dam would have historical
sympathetic design, but alternate
dimensions

Boating

Medium

Type of boating
experience

No change

No change

Fishing

Medium

Type of fishery

No change

No change

Significant opportunity for riparian
rehabilitation
Dam would no longer function.
Elements of original structure would be
retained / restored
Boating experience changes from flat
water to riverine. Considered less
desirable by majority of park users.
Navigation barrier eliminated
Changes in prevalent species to riverine
community, considered negative by
majority of park users and local
business

Park Vistas

Very High

No change

No change

Headpond eliminated

Although minor backwater areas will
exist, conditions will be improved
relative to a dam
Some opportunity for riparian
rehabilitation
Dam would no longer function.
Elements of original structure would
be retained / restored
Provides neither a consistent flat
water nor riverine boating
experience. Rocky ramps may
continue to be barriers
Create mix of riverine and pond fish
communities, considered negative by
majority of park users and local
business
Ponded areas behind the rocky
ramps would persist, however the
vistas would change significantly

Public Safety

High

Dam will continue to deteriorate
and risk of failure increases

Dam would meet Provincial safety
criteria, however its existence
represents a hazard

Hazards related to the dam are
eliminated

Steep slopes associated with rocky
ramps will increase velocities locally

$5.1M +/-

$7.4M +/-

Flooding

Low

Fluvial Stability /
Sediment transport

Medium

Fish Passage

High

Aquatic Habitat /
Health

High

Water Quality and
Temperature

Medium

Natural Heritage

Presence and nature
of barrier
Unimpaired vs.
impaired benthic
community

The headpond vista
is generally preferred
by the public
Considers condition
and presence of dam
as well as water
depth and velocity

$4.9M +/Life Cycle Cost

Medium

Estimated Cost ($)

Liability

Medium

Potential for damage
to persons or
property

Economic

Summary

Legend

TP111118

C: Rebuild Riverside Dam

$8.5M +/-

Navigation barrier eliminated.
Boating experience changes from
flat water to riverine
Create mix of riverine and pond
fish communities, considered
negative by majority of park users
and local business
Headpond area reduced
significantly
Dam would meet Provincial safety
criteria, however its existence
represents a hazard
$8.2M +/-

No capital cost. Dam would
ultimately fail and resultant
sediment release would require
downstream clean-up

High capital cost. Perpetual Inspection,
operation and maintenance required,
including future sediment removal. Dam
would need to be replaced at the end of
design life (assumed 100 years)

High capital cost. Minor maintenance
associated with bank erosion expected
after implementation

High capital cost. Minor
maintenance associated storm
damage to rocky ramps

High risk of failure and associated
damages if dam stability not
addressed

Low risk of failure, however presence of
a dam introduces some liability

Liability minimized

Higher velocities and ponding
considered to introduce marginally
higher risk relative to Alternative E

Screened. Does not address
structural / safety issues of the
existing dam.

Short-listed. Preferred from a Social
perspective, not preferred from
Functional, Natural, or Economic
perspective.

Short-listed. Preferred from a
Functional perspective. Natural and
economic perspective. Not preferred
from a Social perspective.

Short-listed. Preferred from a
Functional, Natural, and Economic
perspective. Not preferred from a
Social perspective.

Positive

Positive Neutral

Neutral

Neutral-Negative

High capital cost. Perpetual
Inspection, operation and
maintenance required, including
future sediment removal. Dam
would need to be replaced at end
of design life (assumed 100 years)
Low risk of failure, however
presence of a dam introduces
some liability
Screened. Modifications to the
dam geometry and reductions in
headpond area, change in park
vistas, and capital cost are less
preferred.
Negative
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The matrix in Table ES-7.1 intentionally uses qualitative evaluation weighting and ratings,
however applying a numerical basis to the assessment can be used to more definitely compare
alternatives. To this end, the Project Team initially applied the following weighting and ratings to
support the short-listed assessment:
Criteria Weighting
Very High
High
Medium
Low

5
3
2
1

And,
Net Rating
Negative
Negative-neutral
Neutral
Positive-neutral
Positive

-2
-1
0
1
2

Stakeholder Workshops
In an effort to further improve the transparency of the Alternative Assessment process, the City
of Cambridge hosted Stakeholder Workshops over 2017, so as to solicit input from a broad
cross-section of stakeholders, agencies and Indigenous Communities.
The core objective of these Stakeholder Workshops was to provide selected Stakeholders with a
direct role in offering input to the Alternative Assessment process and allow them, and some
members of Council, to actively participate in the review/assessment process.
The following questions were asked of the attending Stakeholders:
1. Do you agree with the selected short-listed alternatives?
Alternative ‘C’: Rebuild Riverside Dam
Alternative ‘E’: Naturalize Speed River (Remove Dam)
Alternative ‘F’: Construct In-stream Rock Structures (Remove Dam)
Alternative ‘G’: Offline Dam and Naturalization
2. Should the Project Team have considered other Alternatives?
3. Do you agree with the Evaluation Criteria (ref. Table ES-7.2) advanced by the Project
Team
4. Are there any others that should have been included?

TP111118

Page 17

City of Cambridge
Riverside Dam Class Environmental Assessment
Executive Summary
July 10, 2018

Table ES-7.2

Wood Environment & Infrastructure Solutions

Evaluation Criteria

Functional/
Physical

Natural

Social

Economic

Flooding

Fish Passage

Cultural Heritage

Life Cycle Cost
(capital and O&M)

Stream Stability/
Sediment Transport

Aquatic Habitat/Health

Boating

Liability

Water Quality and
Temperature

Fishing

Natural Heritage

Park Vistas
Public Safety

The other main objective of the Stakeholder Workshops was to “step-through” an example of the
Alternative Assessment process using the “Smart Spreadsheet” prepared by the Project Team.
As part of Stakeholder Workshop No.1, Stakeholder Representatives were asked to complete the
Alternative Assessment “Smart Spreadsheet” for the short-listed alternatives, including:
Alternative ‘C’: Rebuild Dam, Alternative ‘E’: Naturalize Speed River, Alternative ‘F’: In-stream
Rock Structures, and Alternative ‘G’: Off-line Dam/Naturalize River.
Some stakeholders suggested that Tourism be added as an Evaluation Criteria, hence for the
initial assessment Tourism was added. However, as evident from Table ES-7.3, Tourism was
ranked quite differently amongst the Project Team versus the stakeholders.
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Table ES-7.3 Initial Evaluation Criteria Ranking
Environment
1

Functional/Physical

Evaluation
Criteria

Project Team

Stakeholder
Majority

Low

Low

Medium

Medium

(a) Fish Passage

High

High

(b) Aquatic Habitat/Health

High

High

Medium

Medium

(d) Natural Heritage

Low

Low

(a) Cultural Heritage

Very High

Very High

(b) Boating

Medium

Medium

(c ) Fishing

Medium

Medium

(d) Park Vistas

Very High

Very High

(e) Pubic Safety

High

High

(a) Life Cycle Cost
(capital and O&M)

Medium

Medium

(b) Liability

Medium

Medium

(c ) Tourism

Low

High

(a) Flooding
(b) Stream Stability/
Sediment Transport

2

Natural

(c ) Water Quality and
Temperature

3

4

Social

Economic

The Project Team then undertook a comparison of the net ratings provided by the Stakeholder
Representatives for each of the Short-listed Alternatives. From this, it became clear that there
was general consistency between the application of the Evaluation Criteria for most alternatives,
however there were also inconsistencies in others. Table ES-7.4 indicates which Evaluation
Criteria were, in the opinion of the Project Team, applied consistently and those that were
inconsistently applied. Inconsistency was evident when there was a wide spread of ratings and
outliers.
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Table ES-7.4 Initial Summary of Application of Evaluation Criteria
Evaluation
Criteria

Environment
1

2

3

4

Alternative ‘C’: Alternative ‘E’: Alternative ‘F’: Alternative ‘G’:
Rebuild
Naturalize
In-Stream
Off-Line

Functional/
Physical

(a) Flooding

Consistent

Consistent

Consistent

Consistent

(b) Stream Stability/
Sediment Transport

Consistent

Consistent

Consistent

Consistent

Natural

(a) Fish Passage

Consistent

Consistent

Consistent

Consistent

(b) Aquatic
Habitat/Health

Consistent

Consistent

Consistent

Consistent

(c ) Water Quality
and Temperature

Consistent

Consistent

Consistent

Consistent

(d) Natural Heritage

Consistent

Consistent

Consistent

Consistent

(a) Cultural Heritage

Consistent

Inconsistent

Inconsistent

Inconsistent

(b) Boating

Consistent

Inconsistent

Inconsistent

Inconsistent

(c ) Fishing

Consistent

Inconsistent

Consistent

Consistent

(d) Park Vistas

Consistent

Inconsistent

Inconsistent

Consistent

(e) Pubic Safety

Consistent

Inconsistent

Inconsistent

Consistent

(a) Life Cycle Cost
(capital and O&M)

Consistent

Consistent

Inconsistent

Consistent

(b) Liability

Inconsistent

Consistent

Inconsistent

Inconsistent

(c ) Tourism

Inconsistent

Inconsistent

Inconsistent

Inconsistent

Social

Economic

Inconsistent Application of Evaluation Criteria
The following Evaluation Criteria were considered by the Project Team to have been
inconsistently applied in the ratings by the respective Stakeholder Representatives:
Cultural Heritage
► Boating
► Liability
► Tourism
►

Overall Ranking
The Project Team then compared the Overall Ranking (1 through 4) of the Short-Listed
Alternatives by the Stakeholders (ref. Table ES-7.5).
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Table ES-7.5 Initial Overall Ranking of Alternatives

Respondent

Alternative ‘C’:
Rebuild

Alternative ‘E’:
Naturalize

Alternative ‘F’:
Instream

Alternative ‘G’:
Offline

Value

Ranking

Value

Ranking

Value

Ranking

Value

Ranking

1

-6

4

108

2

158

1

12

3

2

4

4

33

2

13

3

35

1

3

45

4

124

1

78

3

86

2

4

71

1

-67

2

-111

4

-68

3

5

71

1

-67

2

-111

4

-68

3

6

17

1

2

3

-5

4

4

2

7

21

1

-1

2

-13

3

-13

3

8

-2

4

52

1

22

2

20

3

9

12

2

22

1

-5

4

2

3

Net Rating by
Stakeholder
Representatives

Project Team

2.4
8

3

1.8
14

1

3.1
3

4

2.6
10

2

The intent of Table ES-7.5 was to illustrate if there was a consensus amongst the Stakeholders
in their ranking of alternatives and to identify if there were any differences between the
Stakeholder rankings. The information in Table ES-7.5 suggests that most Stakeholders
considered Alternative ‘E’: Naturalize as either their first or second choice, which results in it
becoming the consensus alternative selection on the basis of the ranking comparison. In terms
of Alternative ‘C’: Rebuild, the rankings are much more polarized, with respondents generally
either ranking this alternative as the most preferred or least preferred. The other two (2)
alternatives, Instream Structures (Rocky Ramps) or Offline Dam were consistently ranked lower
than the other two (2) by the vast majority of Stakeholders.
A further assessment was done by the Project Team to establish the rankings using the Majority
Ratings, as developed by the Stakeholder Representatives. For this assessment, two (2)
approaches were considered; the first applied all of the information as received, whereas the
second removed the Tourism criterion due to its inconsistent application and lack of clear metrics.
On this basis, the results of the alternative rankings are listed in Table ES-7.6.
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Table ES-7.6 Overall Ranking Applying Majority Ratings With and Without Tourism

Respondent

Alternative ‘C’:
Rebuild

Alternative ‘E’:
Naturalize

Alternative ‘F’:
Instream

Alternative ‘G’:
Offline

Value

Ranking

Value

Ranking

Value

Ranking

Value

Ranking

Stakeholder
Majority

13

1

12

2

-3

4

0

3

Stakeholder
Majority
(without
Tourism)

10

2

15

1

0

4

3

3

As evident in Table ES-7.6, using all criteria results in a slight preference for Alternative ‘C’:
Rebuild, however if the Tourism criteria is screened, Alternative ‘E’: Naturalize becomes
preferred.
ES 8.0

REGULATORY AND INDIGENOUS COMMUNITY CONSULTATION

Regulatory Agencies’ Perspectives
The Ministry of Natural Resources and Forestry (MNRF), the Grand River Conservation Authority
(GRCA), and the Region of Waterloo were also invited to attend and participate in the Stakeholder
Workshops. Including the regulatory agencies in the discussion of the Alternative Assessment
was intended to allow the other Stakeholder representatives to gain a better understanding of the
agencies’ point of view and areas of concern related to their mandate. None of these
organizations submitted an Alternative Assessment ‘Smart Spreadsheet’. The following however
provides a summary of the respective agencies’ Regulatory Position, based on correspondence
received from the agency.
Ministry of Natural Resources and Forestry (MNRF): Correspondence dated May 31, 2017
provides direction that from a natural environment and a public safety perspective, the MNRF
supports an alternative that would include decommissioning of the Riverside Dam for the following
reasons:
This alternative would contribute to the recovery of provincial species-at-risk fish and
mussels (Silver Shiner and Wavy-rayed lampmussel) that are known for this stretch of the
Speed River.
► This alternative would enhance the native fish communities as outlined in the Grand River
Fisheries Management Plan. A healthy fishery provides multiple benefits to the watershed.
► Decommissioning the dam would also eliminate the potential hazard that would be
associated with the infrastructure over the long-term.
►

TP111118

Page 22

City of Cambridge
Riverside Dam Class Environmental Assessment
Executive Summary
July 10, 2018

Wood Environment & Infrastructure Solutions

Grand River Conservation Authority (GRCA): GRCA provided comments on October 18, 2016
which included the detailed assessment of alternatives and stated that the GRCA continues to be
supportive of the alternative to naturalize the Speed River (Alternative ‘E’), as the preferred
alternative to address the problem statement of this Class EA.
Region of Waterloo: The Region of Waterloo provided comments on May 13, 2013 and
additional comments on May 25, 2016 indicating that the Region has no fundamental
disagreement with the preferred alternative identified at the time (Naturalize Speed River). It is
noted that the removal of the dam and the naturalization of the upstream portion of the river with
riffle areas would provide natural aeration of the water.
Indigenous Communities
Consultation with Indigenous Communities is an important component of the Class EA process.
The following communities have been contacted during the Class EA process:
Six Nations of the Grand River
Mississaugas of the New Credit First Nation
► Haudenosaunee Development Institute
►
►

These First Nation communities were not invited to participate in the Stakeholder Workshops,
however the City has separately consulted with the Indigenous Communities outside of the
Stakeholder Workshops.
In brief, area Indigenous Communities were notified of the project at start-up, and also of the
Public Information Centres (PICs) over the course of the project. Furthermore, the City and its
Consultant Team met face to face with the Six Nations of the Grand River and the Mississaugas
of the New Credit First Nation in September, 2017 (the Haudenosaunee Development Institute
was also contacted, however no meeting was held). Verbal support for the Naturalize Speed
River alternative was provided from those Indigenous Communities who the City met with.
Additional consultation with the Indigenous Communities was initiated in May, 2018, as a
follow-on to earlier one-on-one meetings.
ES 9.0

COUNCIL DIRECTION

On March 6, 2018 City of Cambridge staff delivered a report to Council, asking Council to
authorize staff to file the Class EA Project File and post the Notice of Completion for the
thirty (30)-day review period. The draft Class EA Project File at that time included a preliminary
preferred alternative to remove Riverside Dam and Naturalize the Speed River.
In response to a significant community appeal to rebuild or repair Riverside Dam, Council
acknowledged that the existence of a dam and mill pond in the Preston Community is an asset of
significant historical value and pride to the community that should be maintained. Council also
considered Riverside Dam to be essential to the enjoyment of Riverside Park and the identity of
Preston. As a result, Council deferred the proposed recommendation at the March 6, 2018
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meeting and asked City staff to report back on how to proceed with rebuilding and / or repairing
the dam. In response, staff and the Project Team revisited the criteria assessment and
considered next steps to complete the Class EA.
On April 17, 2018, City staff provided a report back to Council that outlined an approach to revisit
the “preliminary preferred alternative”. This approach included revisiting the Class EA evaluation
criteria, which represent the natural, social, cultural, economic, and technical aspects of the
environment under study. These evaluation criteria were weighted for relative importance in
consultation with agencies, stakeholders and Indigenous Communities, and then applied during
the Class EA process to determine the “preliminary preferred alternative”. In response to
community input and feedback received from Council, the significance of the economic, liability
and flooding evaluation criteria have been revisited to align with the direction of Council and some
of the public.
For context, these three (3) evaluation criteria are described as follows:
Flooding: The presence of an in-stream structure has an impact on upstream flood levels
in a watercourse. Generally reducing flood levels is considered positive as it reduces the
extent of lands impacted by floods and associated risks. Conversely, a proponent cannot
increase flood levels on adjacent properties under the natural hazards policies of the
Provincial Policy Statement of the Planning Act.
► Life Cycle Cost (Capital and Operations and Maintenance):
 Capital Cost: Capital costs are related to the initial construction works, including
any land costs.
 Maintenance / Operation Cost: Maintenance cost will vary widely between
alternatives. Maintenance costs for each alternative are presented as ‘relative’ to
each other, rather than absolute.
► Liability: All dam structures have an associated risk of failure. Dam failure can result in
a flood wave being released downstream and damaging persons and property (CP
Railway, King Street, various private properties). The owner of the dam can be found
liable for these damages through failure to maintain and / or operate the structure.
►

Based on the comments received and the outcome of the March 6, 2018 General Committee and
Council meetings, the following direction was provided regarding the three (3) evaluation criteria
that were revisited.
Flooding: The greatest impact of flooding is on the Riverside Park that is City owned
land. Council, representing the City, did not express any concerns related to the ongoing
nuisance flooding of Riverside Park if a dam was rebuilt. Based on this perspective, the
Project Team concluded that flooding of the park is not a significant criteria and hence the
weighting for flooding should remain Low.
► Life Cycle Cost:
The estimated capital costs to Rebuild Riverside Dam (+/- $5.4M)
versus Naturalize (+/- $5.3M) are only $100K different. The estimated average Operating
and Maintenance cost for a new dam applied in the Class EA Study is $30K per year.
►
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Council comments, align with other comments received, indicating that this was not a
significant determinant when comparing the naturalize and rebuild alternatives, and further
Council indicated acceptance of the Operating and Maintenance costs. The Project Team
hence concluded that Life Cycle Costs should have a reduced weighting and therefore the
weighting in the evaluation was changed from Medium to Low.
► Liability: Similar to Life Cycle Cost, the message from Council was that Liability was not
a significant concern and that the City will accept the risks associated with dam operation.
The Project Team hence concluded that Liability should have a reduced weighting and it
was changed from Medium to Low in the evaluation.
Table ES-8.1 provides the details associated with the Updated Alternative evaluation based on
Council Direction with respect to evaluation criteria for: Flooding, Life Cycle Cost and Liability.
Based on the revised weighting, the numerical assessment results in a tie, with each alternative
receiving the same score. Given that City Council acts on behalf of its citizens, and Council has
indicated clear support for keeping the Riverside Dam, the preliminary preferred alternative has
been advanced as Rebuilding the Riverside Dam.
Over April / May, 2018, City staff and the Project Team have re-engaged the active members of
the Technical and Stakeholder Communities. This has included correspondence, as well as
one-on-one meetings. The Ministry of Natural Resources and Forestry (MNRF) has re-affirmed
its support for the ‘naturalize’ alternative (ref. May 17, 2018 correspondence). Further, the Grand
River Conservation Authority also reiterated their support for the ‘naturalize’ alternative (ref. June
13, 2108 correspondence)
Further dialogue was held with both the Six Nations of the Grand River, and the Mississaugas of
the New Credit First Nation. The purpose of the meetings was to provide an update on the Study,
and outline City Council’s direction for Staff to revisit the evaluation of the two favoured
alternatives.
In addition, following the March 8, 2018 General Committee meeting, a number of written
commentaries have been provided to City staff generally reflecting a split opinion amongst the
Rebuilt versus Naturalize alternatives.
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Table ES-8.1: Update Alternative Evaluation Matrix
Evaluation Criteria
Environment

Evaluation Criteria

Alternatives

Weighting

Measure

C. Rebuild Dam

E. Naturalize Speed River

Rating
1

Functional/Physical

Description

Value

Neutral

0

Positive

2

Presence of barrier

Neutral

0

Positive

2

3

Presence and nature of barrier

Positive-Neutral

1

Positive

2

High

3

Condition of Benthic community

Neutral

0

Positive

2

Medium

2

Presence and extent
of headpond

Neutral

0

Positive

2

(d) Natural Heritage

Low

1

Extent of riparian habitat

Positive Neutral

1

Positive

2

(a) Cultural Heritage

(b Sediment Stability /
Sediment Transport
2

Natural

(a) Fish Passage
(b) Aquatic Habitat /
Health
(c) Water Quality and
Temperature

3

Social

TP111118

Economics

Low

1

Flood depth

Medium

2

High

Description

Very High

5

Extent of impact to built heritage

Positive

2

Negative-Neutral

-1

(b) Boating

Medium

2

Type of boating experience

Neutral

0

Negative-Neutral

-1

(c) Fishing

Medium

2

Type of fishery

Neutral

0

Negative

-2

Very High

5

Preferred public view

Neutral

0

Negative

-2

Neutral

0

Positive

2

(d) Park Vistas

4

Value

Rating
Value

(a) Flooding

Description

(e) Public Safety

High

3

Condition / presence of dam
Water depth and velocity

(a) Life Cycle Cost
(capital and O&M

Low

1

Estimated Costs ($)

Negative-Neutral

-1

Positive-Neutral

1

(b) Liability

Low

1

Potential for damage
to persons or property

Negative-Neutral

-1

Positive

2

NET SCORE

12

NET SCORE

12
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PREFERRED SOLUTION

The objective of the Class EA study has been to develop a long-list of alternative solutions to
manage the future of the deteriorating Riverside Dam. The long-list of alternatives has been
reduced to a short-list through a preliminary screening process based on technical and regulatory
feasibility. The short-list has then been evaluated using a broad range of criteria representing the
technical, natural, social and economic environments surrounding the Riverside Dam, including
engagement with Stakeholders, Technical Agencies and Indigenous Communities, eventually
leading to a Preferred Alternative that balances the priorities of the various stakeholder groups.
A recommendation was taken to the General Committee of Council, which resulted in Council
direction to amend various evaluation criteria based on Council’s acceptance of flooding and
liability, as well as long term Operations and Maintenance costs, thereby reducing the relative
weighting of those criteria.
Based on the updated assessment and Council direction, Alternative ‘C’: Rebuild the Riverside
Dam provides a management solution that addresses key aspects of the Problem Statement,
notably the least impacts to the social environment. Although Alternative ‘C’ has the largest
impact on the technical and natural environments, various measures have been identified that
can be incorporated into the implementation of Alternative ‘C’ which can reasonably mitigate those
impacts. Therefore, with all factors considered, Alternative ‘C’: Rebuild the Riverside Dam has
been advanced as the preferred solution.
The Project Team has identified the alternative to Rebuild the Riverside Dam as being the
preferred solution for the following reasons:
►
►
►
►
►

►
►

Stakeholder Workshop engagement essentially established the Rebuild alternative as the
first or second choice amongst those participating, resulting in it having a high ranking;
The Capital Cost associated with the Rebuild alternative is essentially the same as the
Naturalize alternative;
The Short and Long-term Liability to the City is considered acceptable by City Council;
The Rebuild the Dam alternative was ranked consistently higher than all other, under the
Cultural Heritage and Park Vistas evaluation criteria;
The Rebuild the Dam alternative aligns closely with the City of Cambridge’s Corporate
Strategic Plan (2016), specific to many of the plan’s goals and objectives as they apply to
culture and heritage, and parks and recreation;
The existence of a dam and mill pond in Preston is considered by many to be an asset of
significant historical value and pride to the community that should be maintained; and,
Council also considered Riverside Dam as essential to the enjoyment of Riverside Park
and the identity of Preston.

The following secondary elements are also recommended to be considered / implemented with
the Preferred Alternative:
►

Incorporation of a fish ladder to facilitate seasonal movement of aquatic species;
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Operable water level gates / valves to allow for the automated adjustment of headpond
water levels to facilitate sediment management, and flood impact mitigation;
► Additional Dam Safety features in accordance with provincial standards and requirements;
► Incorporation of interpretive/educational elements to improve interaction of park patrons
with the Speed River, while limiting the damage caused to riparian habitat by trampling
(i.e., provision for designated trails, barrier landscaping, river viewing areas, etc.),; and,
► Explore opportunities to honour and respect the role of the Riverside Dam in the formation
of Preston and the surrounding community through various means; this will require
additional consultation with the public.
►

The following additional analysis/study should be completed in association with the next stages
of design:
►
►
►
►

►
►
►

Borehole drilling of the existing dam structure to the depth of the foundation to generate
more accurate detail on the composition and depth of the core of the structure;
Detailed core drilling of the headpond area, including additional sediment sampling to
establish detailed information on the depth, extent and quality of the sediment;
Generation of a sediment management plan that meets provincial regulations with a goal
of maximizing the amount of sediment managed on-site to minimize the economic impact;
Detailed hydraulic modelling of the study area with consideration for two-dimensional
analyses including an update to the Regulatory floodplain and associated 2-zone policy
area;
wayfinding and infrastructure design to facilitate canoe/kayak portage connection from the
Speed River to the Grand River;
Assessment of the existing Sulphur Creek inlet structure and redesign of the inlet structure
or incorporation of features within the Speed River to maintain existing inflow; and,
Full recording and documentation of the existing dam and its associated cultural heritage
landscape, including the stoplog sluiceway structure, the Cambridge Mills site, and
Riverside Park in the area of the dam prior to its rebuilding.

In terms of the Implementation process, subject to the Project successfully clearing the Public
Review period (i.e. no Part II Orders) and receiving Council funding, the next steps will be as
follows:
►
►
►
►
►
►

Preliminary Design / Project Planning
Public Consultation on matters of public interest, including cultural heritage and riparian
space planning
Initial Detailed Design
Further review with Technical Agencies, public stakeholders and Indigenous Communities
Finalize Detailed Design
Permitting / Approvals, including:
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Tendering
Construction
► Monitoring
►
►

As noted under the Environmental Assessment Act, the Municipal Class Environmental process
includes a provision whereby:
Any member of the public who has unresolved concerns with a proposed project can
request that the Minister require the proponent (of the project) to prepare an Individual
Environmental Assessment – Part II Order (Bump-up)
In the event of a Part II Order(s), Ministry staff reviews the issues and concerns raised. The
Minister may also enlist input from other ministries and technical agencies. Pending input and
review, The Minister will make a final decision whether or not to require an individual
Environmental Assessment be prepared by the City.
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INTRODUCTION

1.1

Purpose
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Amec Foster Wheeler has been retained by the City of Cambridge to undertake the Riverside
Dam, Municipal Class Environmental Assessment (Class EA). The study purpose has been to
assess various management alternatives to address the concerns related to the deteriorating
Riverside Dam, under the guiding principles of the Municipal Class Environmental Assessment
process [ref. MEA Class EA, October 2000 (as amended in 2007, 2011, and 2015)]. This study
has defined the current environment (physical, social and natural) as a baseline condition and
from this established a long-list of management approaches and related alternative solutions.
This study has systematically (in accordance with MEA Class EA principles) conducted an
evaluation of each alternative using appropriate criteria leading to a short-list of alternatives.
Further technical analyses have been completed for the short-listed alternatives, including the
generation of conceptual designs, which have taking into consideration public and agency input.
Following public and agency consultation, a Preferred Alternative has been advanced and
recommended for implementation by the City.
1.2

Study Team

The City of Cambridge is the proponent and overall Project Manager for the Riverside Dam Class
Environmental Assessment. The Consulting Team has been comprised of the following:
►
►
►
►
►

Amec Foster Wheeler – Project Management & Engineering, and Environmental Planning
Matrix Solutions Inc – Stream Geomorphology & Ecology
Brook McIlroy – Landscape Architects & Public Consultation
Unterman McPhail Associates – Cultural Heritage
LURA Consulting – Public Consultation and Facilitation

1.3

Background

The Riverside Dam and associated mill race were constructed between 1860 and 1880 to support
the partial diversion of the Speed River to provide hydraulic power to the Erb saw and flour mills
(now P&H Milling). The mill became an economic hub in the Waterloo/Wellington region and the
community of Cambridge Mills developed around it as a result. Today, this local community
known as Preston, and part of the City of Cambridge.
At some point in the mill’s history, the mill race was no longer relied upon as a source of water
and hydraulic power, at which time the Riverside Dam ceased to provide a commercial function
and served only social functions (i.e., recreation, culture, aesthetics). It is evident that regular
maintenance decreased or ceased once the dam and mill race no longer had economic utility
and, combined with the overall age of the structure, their condition began to decline. The
Riverside Dam and mill race have since exceeded their intended design life and have continued
to deteriorate. Due to concerns related to quality control for their current operations, P&H Milling
completed works to replace the leaky stoplogs in the mill race with a concrete wall in order to stop
the flow through the mill property. Specifically, in 2015 / 2016 P&H Milling worked with the Grand
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River Conservation Authority (GRCA) on approvals and permitting for works to permanently close
off the mill race. These works were formally constructed in 2016.
Given the deteriorating dam condition, and in the interest of public safety the City of Cambridge
assumed a level of responsibility for the dam and mill race inlet structures in May 2008, and
initiated a structural evaluation of the respective structures (Sanchez, 2009). The inspection
determined the dam was in poor condition with numerous cracks, spalling and surface pitting.
The Sanchez Study triggered an emergency repair to stabilize the south control structure in
December 2008. This was recognized to be a short-term temporary solution by the City and as
part of the emergency permit, the Ministry of Natural Resources at that time, as a condition of its
approval, required that the City complete a Class Environmental Assessment and implement a
permanent long-term solution.
1.4

Description of the Study Area

The Riverside Dam and the associated mill race control structure and headpond are located
immediately upstream of the King Street crossing of the Speed River, in the community of Preston,
in Cambridge Ontario (ref. Figure 1.1). The Speed River discharges to the Grand River some 1.8
km downstream of King Street (ref. Figure 1.2).

N

Figure 1.1:
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N

Figure 1.2:

Study Area Context to Grand River

The Riverside Dam is well over 100 years old and pre-dates Provincial legislation for dams in
Ontario [Lakes and Rivers Improvement Act (LRIA) 1990]. The structure is a concrete gravity
dam approximately 1.5 m (+/-) high and 67 m (+/-) long and spans the Speed River (ref. Figure
1.3 for dam plan and cross-section). There are two stone and concrete control structures near
the northern and southern limits of the dam which contained stop-logs; these were historically
used for water level control associated with the operation of the mill. Water levels are no longer
controlled and the dam does not provide any formal flood control or function to augment base
flows. In its current state, the dam’s only function is creating the upstream headpond which is
considered an aesthetic and recreational feature of the neighbouring Riverside Park and
surrounding community.
Based on available geotechnical testing, the dam is founded on river alluvium consisting of sand,
gravel, cobbles and boulders (ref. Sanchez Engineering, 2009), however it is also known that
local bedrock elevations are relatively high. The 2009 study (Riverside Dam Structural Evaluation
and Detailed Design, Sanchez Engineering) determined that the dam was in “fair” to “poor”
condition and recommended the completion of a Class Environmental Assessment to determine
whether the dam should be rebuilt or removed.
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Figure 1.3
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The inlet structure at the north limit of the dam (ref. Figure 1.3) historically diverted flow to the mill
race and through the existing P&H Milling property. The inlet was a concrete structure, which
controlled water levels using stoplogs. The mill race historically conveyed flow under the
Canadian Pacific (CP) Railway, King Street, and industrial buildings on the P&H Milling property,
before rejoining the Speed River downstream. As noted above, the stoplogs have been replaced
with a concrete wall to permanently stop flow within the mill race.
The headpond [approximate surface area of 5.6 hectares (+/-)] extends approximately
860 m
(+/-) upstream of Riverside Dam. At approximately the upstream limit of the headpond, the
Sulphur Creek diverges west from the Speed River and conveys a portion of Speed River flows
through Riverside Park, eventually rejoining the Speed River downstream of the dam. Riverside
Park occupies the northwest bank of the Speed River through the limits of the headpond. The
CP Railway follows the southeast bank of the headpond and turns west to cross the Speed River
between Riverside Dam and King Street East. Bathymetric survey and sediment sampling within
the headpond has confirmed significant historical accumulation of sediment. There is no
information suggesting the headpond has ever been dredged; water levels in the headpond
average little more than 1.0 m (+/-).
Riverside Park is the largest park in the City of Cambridge covering approximately 102 hectares
(+/-). It is also one of the most popular, drawing visitors beyond the immediate community. The
park offers visitors with a visual and physical connection to the Speed River, as well as other
natural areas, active park programming, passive leisure, extensive trail/road networks and built
heritage features, including Riverside Dam. Rogers Drive and Leisure Lodge Road offer vehicular
access throughout the park and connect to King Street at the western limit, and Speedsville Road
at the eastern limit. Sulphur Creek, which as noted, diverges from the Speed River and flows
through Riverside Park, has two municipally operated control structures within the park: one at its
source at the Speed River, which controls flow into the creek from the Speed River, and one at
Rogers Drive, which controls the elevation of the small online pond.
The Speed River through the study area is classified as a warmwater fishery supporting mixed
water fish habitat. Nearly two (2) dozen fish species have been recorded within the reaches of
the Speed River downstream of Guelph; while, the aquatic habitat downstream of the dam
supports several species-at-risk (SAR) fish and mussel species, including the Wavy-rayed
lampmussel. In terms of terrestrial habitat and resources, the study area has been largely
culturally impacted, however many of the adjacent features are designated as significant natural
heritage features.
The Speed River has a watershed drainage area of approximately 780 km2 to the Riverside Dam
and joins the Grand River approximately 1.8 km downstream of the dam (ref. Figure 1.2). The
Regulatory (Regional Storm) floodplain is approximately 500 m (+/-) wide through the study area
and includes the Riverside Dam, Riverside Park, significant lengths of King Street and the CP
Railway, as well as private commercial/industrial and residential property (ref. Figure 1.4). Land
use in the study area is highly mixed, including recreation, infrastructure, industrial/employment,
medium/high density residential and commercial (ref. Figure 1.5).
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Figure 1.4
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Figure 1.5

TP111118

Property Ownership

Page 7

City of Cambridge
Riverside Dam Class Environmental Assessment
Environmental Study Report
July 10, 2018

Amec Foster Wheeler
Environment & Infrastructure

The headwaters of the Speed River include several municipalities including the City of Guelph
and a number of smaller communities, however the watershed maintains a significant forest cover
relative to other subwatersheds of the Grand River. The Riverside Dam is one of several control
structures on the river. Given the size of the Speed River, it supports a wide range of fish and
aquatic species, while the near shore riparian area supports considerable wildlife and birds. The
river also provides for recreational activities through the study area and beyond, including fishing
and boating.
1.5

Municipal Class Environmental Assessment Process

Overview
This study has followed the process outlined in the Municipal Engineers Association (MEA),
Municipal Class Environmental Assessment, October 2000 (as amended in 2007, 2011, and
2015). The Municipal Class EA process defines mandatory principles, details of project
consultation and technical requirements. A Municipal Class EA is considered a legal document
which outlines project recommendations and next steps, based on a technical assessment, public
input and further consultation with technical practitioners, agencies and Indigenous Communities.
Municipal Class EA Process
Each Municipal Class EA undertaking, depending on the scope of work and the range of predicted
environmental impacts, is classified using Schedules. The Schedule to apply depends on the
scope and estimated capital cost of the recommended works. Generally, management
alternatives for dam structures include rehabilitation, modification, replacement or removal of the
existing dam, all of which would require undertaking a “Schedule B” process or lower (i.e.,
Schedule A or A+) in the MEA document (ref. Figure 1.6). The various Phases of the Class EA
process have been conducted by this study based on the Schedule (i.e.,Schedule B: Phases 1
and 2), while Phase 5 will be conducted based on the recommendations herein being continued
through to detail design and subsequently construction and monitoring).
As part of the Class EA process the following key principles are considered:
Establish a Problem and Opportunity Statement;
Consult with affected parties early in and throughout the process, such that the planning
process is a cooperative venture;
► Consider a reasonable range of alternatives, both functionally different “alternatives” and
“alternative methods” of implementing the solution;
► Systematic evaluation of alternatives in terms of their advantages and disadvantages, to
determine their net environmental effects; and,
► Provision of clear and complete documentation of the planning process followed, to allow
“traceability” of decision-making with respect to the project.
►
►
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Figure 1.6: Municipal Engineers Association (MEA), Municipal Class Environmental
Assessment, October 2000 (as amended in 2007, 2011, and 2015)
Project Committees
Given the wide range of technical, environmental (natural), social and economic considerations
required for the assessment of the baseline inventory and the management alternatives, the City
of Cambridge has formed Technical and Stakeholder Committees to help guide the Class
Environmental study process.
The Technical Committee is comprised of representatives from various City departments,
stakeholder agencies, and the Consulting Team. The Technical Committee provides project
guidance on technical and regulatory matters.
The Stakeholder Committee’s members represent municipal committees and local businesses,
as well as user and interest groups with a specific tie to Riverside Park and the Riverside Dam.
Over the course of the project, four (4) Stakeholder and four (4) Technical Committee meetings
were held.
Refer to Appendix ‘A’ for Technical and Stakeholder Committee membership.
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Communications and Consultation Program Overview
For the current study, the City of Cambridge has conducted a consultation program as required
by the Municipal Class EA process. Considering the level of public interest in the study, the City
has conducted additional public consultation beyond the basic or minimum requirements of a
“Schedule B” project. The Riverside Dam Class Environmental Assessment has included the
following stakeholder consultation:
i.

Riverside Dam Municipal Class Environmental Assessment (EA) Notice of Study
Commencement (issued November 2011)
ii. Public Information Centre #1 held April 3rd, 2012
iii. City of Cambridge Council presentation held March 4th, 2013
iv. Public Information Centre #2 held June 18th, 2013
v. City of Cambridge Council presentation October 15th, 2013
vi. Meeting hosted to provide the Save the Dam group an opportunity to discuss the project
with MNRF and the Project Team on February 26th, 2014
vii. Public Information Centre #3 held June 27th, 2016
viii. Consultation with Indigenous Communities
ix. Technical and Stakeholder Committee meetings [four (4) each]
x. Stakeholder Workshops (May 24th and June 29th, 2017)
xi. Public Information Centre #4 held November 29th, 2017
xii. Notice of Completion and circulation of Final Class EA Report for 30 day public review to
be issued following completion of the EA study (pending)
Further details on Public Stakeholder consultation and Indigenous Communities consultation is
provided in Appendix A.
1.6

Dam Ownership

The formal legal ownership of the Riverside Dam is unclear. It is possible it is tied to one of the
earlier mill operations, however it is uncertain as to whether this extends to the current Mill
operator. Furthermore, the crown is acknowledged as the owner of the bed and bank of the river.
As described above, in 2008, the City, concerned about public safety, initiated the study of the
dam’s structural condition (ref. Sanchez, 2009). On the basis of the report findings, emergency
repairs were carried out by the ‘City. As a condition of permitting the emergency repair of the
south abutment to proceed, the City was required to complete this Class EA study (this project).
On this basis, the City of Cambridge has assumed the role as proponent of the study to determine
the future of the Riverside Dam. Once the preferred solution is established, the City of Cambridge
will seek legal guidance specific to defining the formal owner of the Riverside Dam.
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BACKGROUND INFORMATION REVIEW

For this project, considerable background data have been collected for the various technical and
social disciplines involved in this study (i.e., engineering, cultural heritage, natural biology, park
use, water quality and stream morphology) from the City of Cambridge and other agencies
including GRCA, Region of Waterloo, Ministry of the Environment and Climate Change (MOECC)
and Ministry of Natural Resources and Forestry (MNRF). An Information Transfer Tracking
document (ref. Appendix ‘B’) summarizes the background information received and reviewed as
part of this study.
Background review is discussed in more detail within the respective sections discussing the
various assessments completed for the study (e.g. Hydrology and Hydraulics, Stream
Morphology, etc.).
A photographic inventory of the Riverside Dam and surrounding site has also been prepared and
is documented in Appendix ‘B’.
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A geodetic survey of the Riverside Dam and immediate local area upstream and downstream of
the dam was completed by Sanchez Engineering Inc. for the Riverside Dam Structural Evaluation
and Detailed Design (October 2009). This survey has been provided for the current investigation
and is considered adequate in its detail of the existing dam structure.
Understanding existing hydraulic attributes and the extent of sediment deposition are critical to
establishing feasible mitigation alternatives for the current study. In order to fully assess the
potential mitigation alternatives for the dam and headpond, including impacts to the Speed River,
Sulphur Creek and Riverside Park, additional geodetic and bathymetric survey has been
completed.
Amec Foster Wheeler has completed geodetic survey of the east and west perimeter of the
headpond, the inlet to Sulphur Creek, and the conveyance infrastructure along the mill race.
The University of Waterloo was retained to complete a bathymetric survey of the headpond
extending from the upstream side of Riverside Dam to the Riverside Park pedestrian bridge. Over
1,000 Acoustic Doppler Profiler (ADP) bathymetric soundings were obtained, producing a UTM
irregular network of elevations. The survey identified that backwater effects govern the Speed
River water surface elevations to the upper extent of the study area (based on relatively consistent
water elevations). In terms of the bathymetric profile (considered to represent accumulated
sediment), relatively deep holes exist at the southwest extent, as well as along the east bank in
the lower half of the headpond. The upper half of the headpond is characterized by shallower
depths and more gradual slope changes. The channel bed elevations range from 270.0 m to
272.2 m. Reference Appendix ‘C’ for bathymetric survey limits and contour and depth figures.
The three (3) survey sources (Sanchez, Amec Foster Wheeler and University of Waterloo) and
the available contour data from the City of Cambridge have been compiled into a digital terrain
model (DTM) for the full study area including the width of the currently defined Regulatory
Floodplain. Figure 3.1 illustrates the limits of each survey and the digital terrain model.
3.2

Hydrology and Hydraulics

Hydrology
The Riverside Dam is on the main branch of the Speed River which has a drainage area of
approximately 780 km2 to the dam and joins the Grand River approximately 1.8 km downstream.
The headwaters of the Speed River remain largely undeveloped with the exception of the City of
Guelph and several smaller communities. The currently approved design flows for the Speed
River were developed as part of the Speed and Eramosa River Hydrology Study (Ecologistics
1988) and have been used in the current hydraulic modeling for this study. Table 3.1 summarizes
the peak flows in the Speed River through the study area.
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Figure 3.1
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Peak Flows – Speed River at Riverside Dam (m3/s)
5
153

10
181

Frequency (Years)
25
50
209
240

100
269

Regional Storm
679

The peak flows summarized in Table 3.1 represent unregulated flows for the Speed River. While
the Guelph dam does provide some measure of flow regulation, as per the technical standards
and procedures recommended by the MNRF, the influence of the dam on the peak flows, and the
associated floodplain has been discounted.
Observed flow data (2002 to 2010) has also been received from the GRCA for the Beaverdale
Road gauge station. The mean daily flow for the Beaverdale gauge has been used to calculate
an average summer (June to August, inclusive) low flow for the study area reach of the Speed
River. The mean daily summer low flow has been determined to be 5.2 m3/s (+/-). Flood
elevations associated with the average summer low flow have been used as the bench mark for
existing riverine conditions and determining the flood impact of the Regulated Water Level
associated with the headpond caused by the dam.
Hydraulics
Three flow channels, or conveyance systems are present within the study area including the
Speed River, the mill race and Sulphur Creek.
The Riverside Dam is a concrete gravity dam approximately 1.5 m (+/-) high and 67 m (+/-) long
and spans the Speed River (ref. Figure 1.3). The dam essentially acts as a weir with a sill
elevation of 271.88 m (+/-). There are also two stone and concrete control structures near the
northern and southern limits of the dam which contained stop-logs and were historically used for
water level control associated with the operation of the mill; water levels are no longer controlled
and the dam does not provide any flood control or function to augment base flow.
The mill race originated at an inlet structure towards the northern limit of the dam which diverts
flow from the Speed River. The mill race conveyed flow under a wooden trestle bridge (CP
Railway) and a concrete box culvert under King Street (owned by the Region of Waterloo) and
through a concrete box culvert under the existing P&H Milling property. The inlet was a concrete
structure controlled by stoplogs which was closed for several years (before being permanently
closed off in 2015). The mill race rejoined the Speed River downstream of P&H Milling.
Sulphur Creek is the third conveyance system through the study area. Sulphur Creek diverges
west from the Speed River at the upstream limit of the Riverside Dam headpond and is conveyed
through Riverside Park, where it passes through small control structures related to the small pond
in the park, the CP Railway and King Street, before rejoining the Speed River downstream of the
dam.
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The unique hydraulic characteristics of the Speed River through Preston and the Riverside Dam
study area have previously been documented in the Speed and Eramosa Rivers Floodline
Mapping Study (Paragon, 1992, ref. excerpts Appendix ‘D’) and the Preston 2-Zone Technical
Background Report (GRCA, October 7, 1997, Appendix ‘D’). Those studies established rating
curves for each conveyance system based on an upstream energy grade line balance. Table 3.2
summarizes the split flow condition through the study area as determined by Paragon.
Table 3.2:

Preston Area Split Flow Condition [m3/s (%)]

Return Period
(Years)
2
5
10
20
50
100
Regional Storm

Total Flow

Speed River

Mill Race

Sulphur Creek

110
153
181
209
240
269
679

62 (56)
95 (62)
115 (64)
139 (67)
167 (70)
194 (72)
485 (72)

2 (2)
6 (4)
9.5 (5)
12.5 (6)
14.5 (6)
15.3 (6)
19.3 (3)

46 (42)
52 (34)
56 (31)
57 (27)
58 (24)
60 (22)
175 (26)

It is noted that a true split flow condition is only observed upstream of King Street for base flow
conditions and during more frequent events (less than 2 year event), after which point the banks
of the parallel conveyance systems become inundated and the valley begins to generally flow as
one system. The rating curves in Table 3.2 have been applied in the currently approved GRCA
HEC-2 hydraulic model which has been applied to generate the Regulatory floodplain through the
study area. The floodplain is approximately 500 m (+/-) wide and includes the Riverside Dam,
Riverside Park, significant lengths of King Street and the CP Railway, and private
commercial/industrial and residential property (ref. Figure 1.4).
Due to the wide nature of the floodplain and the significant level of existing development contained
within it, a 2-Zone floodplain policy has been applied by GRCA and MNRF in order to lessen the
regulatory restrictions on local development potential associated with a traditional (1-Zone)
floodplain policy. Under a 2-Zone policy, a floodway and a flood-fringe are defined. The floodfringe allows for some redevelopment of properties, subject to meeting policy requirements
typically related to flood proofing of buildings, and safe ingress/egress.
Hydraulic Modelling Update
The currently approved HEC-2 hydraulic model for the Speed River, from its confluence with the
Grand River to Beaverdale Road, upstream of Riverside Park, has been received from GRCA for
use in this study. The HEC-2 model has been converted to HEC-RAS (Version 4.1.0) and the
reaches upstream and downstream of the Riverside Dam through the study area have been
updated with 15 new cross sections, replacing the six (6) cross sections in the current HEC-2
model (ref. Figure 1.4). Cross section data have been extracted from the DTM using
HEC-GeoRas. Conveyance infrastructure along the Speed River, mill race and Sulphur Creek
have been included in the model according to the cross-sections shown in Figure 1.4.
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As noted, the split flow condition, on which the current HEC-2 model is based, is only fully present
for base flow and more frequent storm events upstream of King Street, while for less frequent
storm events the three (3) defined watercourses essentially combine to create a more uniform
floodplain across the Speed River valley, albeit with several partial obstructions (King Street, CP
Railway, P&H Milling, etc.). For the purpose of assessing the impact of the mitigation alternatives
considered by this project on the Regulatory floodplain, and flood elevations for the other design
events (i.e.,2 to 100 year event), without the need to re-balance upstream energy grade lines for
every future scenario (as would be required under a split flow model), a valley-wide model has
been applied. The methods for modelling the hydraulics of split flow and valley-wide flow regimes
differ and as such it is expected that the development or update of a split-flow hydraulic model
could be required at the next stages of planning and design, depending on the Preferred
Alternative.
Table 3.3 summarizes the difference in computed water surface elevation between the GRCA
split-flow HEC-2 model and the revised Amec Foster Wheeler valley-wide HEC-RAS model.
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Table 3.3:

Water Surface Elevations - Comparison Between GRCA & Amec Foster Wheeler
(m)
Cross Section
Event
Location
Amec Foster
GRCA
100 Year
Regional Storm
Wheeler
GRCA
Sulphur Creek Diversion
1898
1841
273.85
275.08
1552
1579
273.68
275.04
1304
1281
273.68
275.02
1161
1184
273.61
274.82
Riverside Dam
1151
1172
273.09
274.54
1133
1152
272.89
274.07
King Street
1114
1120
272.87
273.72
Downstream P&H Milling
986
1003
272.75
273.35
906
875
272.79
273.47
754
744
272.76
273.4
Amec Foster Wheeler
Sulphur Creek Diversion
1898
1841
274.1
274.75
1552
1579
274.04
274.64
1304
1281
274.02
274.58
1161
1184
274
274.52
Riverside Dam
1151
1172
274
274.52
1133
1152
273.98
274.48
King Street
1114
1120
272.81
273.52
Downstream P&H Milling
986
1003
272.78
273.46
906
875
272.77
273.44
754
744
272.76
273.39
Difference
Sulphur Creek Diversion
1898
1841
-0.11
-0.991
1552
1579
0.25
-0.33
1304
1281
0.36
-0.4
1161
1184
0.34
-0.44
Riverside Dam
1151
1172
0.39
-0.3
1133
1152
0.91
-0.02
King Street
1114
1120
1.09
0.41
Downstream P&H Milling
986
1003
-0.06
-0.2
906
875
0.03
0.11
754
744
-0.02
-0.03
Note: 1 Caused by hydraulic jump

The results in Table 3.3 show differences in water surface elevations between the updated Amec
Foster Wheeler and GRCA models of between -0.44 m and +0.41 m for the Regional Storm
through the study area. The differences are a result of the modelling methodology applied
(i.e.,GRCA split flow versus Amec Foster Wheeler valley wide). It is noted that the current model
has not been developed in order to update floodplain elevations through the study area and the
GRCA model remains the approved hydraulic model for this objective. Rather, the updated Amec
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Foster Wheeler hydraulic model has been considered appropriate to establish the baseline
hydraulic conditions for the study area for the purpose of completing an impact assessment of the
short-listed management alternatives. The model has been used as a high level screening tool
for the short-listed alternative for the current study only. A GRCA approved hydraulic model would
be required to update the local floodplain; If there are any impacts associated with the Preferred
Alternative, it is recommended this be completed in consultation with GRCA at the next stages of
planning and design as related to the Preferred Alternative, as required.
3.3

Stream Morphology

3.3.1

Objectives

When identifying and evaluating the alternatives associated with the future management of
Riverside Dam, it is necessary to have an understanding of the various physical functions of rivers
and streams. The primary functions of most rivers include the production and delivery of sediment
and the conveyance of water. Since its construction in the late 1800’s, the Riverside Dam has
impaired these natural functions along the Speed River. Thus, the role and objective of the stream
morphology component as part of this study has been to ascertain to what degree the river has
adjusted to the dam and how the system might change if the dam or dam operations were altered
in the future. The stream morphology component has also integrated findings on the hydrology
and hydraulics, sediment regime, channel change, and aquatic habitat.
Riverside Dam and the local reach of the Speed River have been placed in a broader context in
order to understand the function of the river both upstream and downstream. The characterization
of the river through the Riverside Dam has been completed via a review of background
information, re-establishment of previously surveyed monitoring cross-sections, and a site
specific field data collection program.
3.3.2

Background Review

Typically, the background review would include topographic mapping, flow data, geological
information and a historic assessment. In 2007, this area of the Speed River was assessed as
part of a study by GRCA on water quality and instream flow targets (PGL, 2007). As part of that
study, the Speed River was divided into reaches of similar geomorphologic characteristics (ref.
Figure D1, Appendix ‘E’), which were subsequently subjected to detailed field data collection,
including cross section and longitudinal profile surveys, and bed sediment sampling. The results
clearly indicated that the dam has a pronounced effect on the form and function of the river. The
obstruction creates a zone of backwater where sediment, including finer material, has
accumulated. The river displayed a modest gradient in the upstream reaches, which are reduced
through the backwater reach. Immediately downstream of the dam, the river splits into numerous
smaller channels before re-forming into a single thread river. The lower reach is potentially
affected by backwater effects associated with the smaller Speed River confluencing with the
larger Grand River. While atypical, a confluence would have a deltaic form, given the interaction
of the flow and sediment delivery, these features are largely absent at the Speed River – Grand
River junction due to the interruption of upstream sediment supply caused by the Riverside Dam
(and other dams on the Speed River) and the regulated nature of flow in the Grand River.
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The historic evaluation of the Speed River has yielded much insight, largely because the river has
had ample time to adjust to the dam and reach a relatively stable channel form (1890-present).
There are several areas in the upstream reaches where some migration has occurred, although
specific migration rates have not been calculated. Based on field observations from the 2007
study, sediment supply from these upstream areas was noted.
The Speed River in this area is situated on the limestone-dolostone bedrock of the Guelph
Formation (Karrow, 1987). This bedrock is seen in the upstream reaches of the Speed River as
well as areas downstream on the Grand River. Due in part to the dam, and the flattening of the
energy grade of the river, the local reaches have accumulated alluvial sediment, best
characterized as a mix of silts, sand, and coarser sizes up to cobbles. Upstream of the dam, the
sediment accumulation varies from 0.5 m to 0.7 m, with local areas aggrading as much as 1.0 m
(+/-). Section 3.6 discusses the sediment survey completed for the current study and provides
an estimate of total accumulation.
3.3.3

Field Program

Building on the background review, a focused field data collection program was undertaken for
this study. The objective of the field work was to repeat part of the survey that was completed in
2007 and collect site specific data on the sediment within the impoundment zone. The monitoring
work would provide an indication of the degree and rate of change to the river, while the sediment
sampling would provide insight on the grain size and distribution. With the collected data and
subsequent analyses, a determination on the implications of the dam removal or alteration on
channel stability and sediment mobility can be determined. The location of the cross-sections
and sediment sampling are shown in Figure D2, Appendix ‘E’.
3.3.4

Results

As shown in Figure D2 (ref. Appendix ‘E’), there were six (6) cross-sections that were measured
in the autumn of 2011. These cross-sections were approximately located at the 2007 crosssections. These sections represent upstream (XS 12) and downstream (XS 17) conditions, as
well as the conditions behind the dam. The results from the cross-section measurements and
substrate characterization, as well as site photographs are presented in Appendix ‘E’.
Generally, the cross-sections have not seen significant change over the four (4)-year + timeframe.
There were no signs of bank erosion and little adjustment across the bed. At XS 13 and XS 16,
there was some adjustment to the bed shape, indicating movement of the substrate. Specifically,
XS 13 near the pedestrian bridge has seen a loss of material, while the section close to the dam,
XS 16, saw an accumulation of material. It is worth noting that there was a large flow event (~ 50
m3/s) prior to the field survey, thus the results further suggest that sediment moves through the
reservoir.
The notion that sediment movement occurs through the site is further supported by the particle
size distribution. When comparing the particle sizes from the re-measured monitoring crosssections, there were some notable changes from 2007 to 2011 (ref. Figure 3.2). Specifically, XS
13 saw a decrease in the particle size distribution, with a D50 of 0.5 mm in 2011 compared with a
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D50 of 5 mm in 2007 (ref. Figure 3.3). This drop suggests that considerable fine sediment has
been deposited over this period. It also indicates that, given the change in the cross-sectional
profile, the area at the upstream end of the reservoir is dynamic. It is worth noting that the
substrate in section XS 14 (slightly further downstream) also experienced a decrease in D50, from
4 mm in 2007 to 2 mm in 2011, again indicating some movement and adjustment of the bed in
the upper part of the headpond.

Top of Bank Cross-section - Site 13
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It is important to place the dam in a broader context in order to better appreciate the implications
the dam has on the river system. Figure 3.4 is a synthesis of various channel metrics over the
lower 6 km of the river. While the graph depicts some wide channel sections, this is due to the
multiple channels, both upstream and downstream of the dam. The graph also provides an
indication of the profile and the backwater effects of the dam and of the Grand River confluence.
Two notable observations were made; the first is how variable the river characteristics are except
where it encounters the dam and associated backwater. Here, the channel over the 1.1 km of
the headpond has a consistent width and relatively consistent depth. The other observation is
the change in sediment characteristics. Both upstream and downstream of the impoundment, the
river has a D50 of approximately 5 mm, whereas within the reservoir, the D50 drops to 0.5 mm.
Thus, it is readily apparent that the dam has had an effect on sediment transport mechanisms.
The stream morphology characterization involved a review of the background information and
evaluation of detailed field data, where the objective was to assess the change in the channel
since 2007 and evaluate the sediment that has accumulated behind the dam. The river is largely
situated on bedrock, although given the confluence with the Grand River and the effect of the
dam, has accumulated a veneer of alluvium primarily comprised of sand, gravel and cobbles. The
river itself has been dynamic with respect to migration or bank erosion. The material in the
reservoir varies in thickness and is generally finer than the surrounding reaches. However, it is
apparent that sediment has remained somewhat dynamic with changes in accumulation and
particle size noted over the 2007 to 2011 period.
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The Speed River is a major tributary to the Grand River occupying in excess of 780 km² of the
east central portion of the watershed. The complex surficial geology of this subwatershed
provides a diversity of fish habitat conditions throughout this system, with shallow bedrock
formations controlling the habitat characteristics along the main channel and through the study
area.
The Lower Speed River is classified by the Ministry of Natural Resources and Forestry (MNRF)
as a warmwater fishery, however due to the presence of cool water predators (i.e.,pike), the Grand
River Fisheries Management Plan regards this as mixed water fish habitat (GRCA, 1998). The
small tributary diverted through Riverside Park (Sulpher Creek) is considered a warmwater fishery
(GRINS, 2011). Based on data collected from the MNRF Guelph District office, twenty-three 23
fish species have been recorded for the Speed River downstream of the City of Guelph since
1974. Fisheries and Oceans Canada (DFO) (2011) has also identified the reaches below
Riverside Dam, as habitat for several species-at-risk (SAR) fish and mussel species.
The headpond upstream of Riverside Dam, and its surrounding riparian zone, are an example of
an urban, recreational park where little to no vegetation is maintained along the shoreline, turf
grass is actively maintained, park users have easy, unrestricted access to the water’s edge, and
waterfowl (specifically Canada goose) congregate in large numbers on the turf and in the pond.
Angling is also a popular recreational activity at this park, with large and smallmouth bass target
sportfish for many anglers.
Downstream of the dam, the shoreline has been largely developed. Private residences,
commercial businesses, and industrial lands immediately abut the river’s western edge, while the
eastern shoreline remains largely in a naturally vegetated state through Linear Park, with the
vegetated buffer reducing in size downstream of Linear Park through the Preston High School
grounds, to the confluence with the Grand River.
3.4.2

Methods

Existing aquatic resource information for the study area was collected from the following sources:
►
►
►
►
►
►

Grand River Fisheries Management Plan, 1998.
2011 Aquatic Species at Risk mapping (www.conservationontario.ca/projects/DFO.html)
Species At Risk (SAR) Public Registry (http://www.sararegistry.gc.ca/default_e.cfm)
Fish and Fish Habitat Conditions Report, Stringer’s Environmental Services, 2008
Personal communications with Ministry of Natural Resources and Forestry, Guelph District
staff – A. Timmerman
Personal communications with Grand River Conservation Authority staff – T. Zammitt

Orthogonally-rectified aerial photography from 2006 (Google EarthTM, 2011) was analyzed at
various scales to identify visible features in, and adjacent to, the Speed River within the study
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area. Field reconnaissance undertaken on November 21, 2011 consisted of a general, cursory
site walk of the study area between the Russ Street footbridge and the confluence of the Speed
River with the Grand River, where public access was permitted. General habitat conditions were
noted, as well as any observed significant features and functions.
3.4.3

Results

Fish Community
Based on data collected from Field Collection Records maintained by Guelph District MNRF and
personal communications with MNRF and GRCA staff, a total of twenty-three (23) fish species
have been documented in the Speed River below the City of Guelph (Appendix ‘F’). In addition
to these species, five (5) SAR fish may also occur downstream of Riverside Dam (DFO 2011a;
Marriott pers comm. 2011). The populations of these species have been in decline due to a
number of threats and limiting factors identified in Table 3.4. At this time, none of these species
are listed on Schedule 1 under the federal Species at Risk Act, 2003 (SARA), as these species
were assessed by COSEWIC prior to the enactment of SARA, and their status is being reassessed before they will be included in Schedule 1. American eel is listed as threatened in
Ontario and is provided general habitat and species protection under the Provincial Endangered
Species Act.
Impacts resulting from dam impoundments, habitat fragmentation and urbanization are all
common amongst the threats to these species at risk. Being that some of these species are
occurring at the northern limits of their distribution in North America, specifically silver shiner,
black redhorse and river redhorse, the degree to which these impacts have on these declining
populations is further pronounced.
Table 3.4:
Common
Name
American Eel

Species at Risk fish that may occur below the Riverside Dam
COSEWIC

COSSARO

Threats and Limiting Factors

Anguilla rostrata

SC

END

River
Redhorse

Moxostoma
carinatum

SC

SC

Black
Redhorse

Moxostoma
duquesnei

Grass
Pickerel

Esox americanus
vermiculatus

SC

SC

Silver Shiner

Notropis photogenis

THR

SC

Climate change, dams, habitat
fragmentation, pollution, exotic
species
Habitat fragmentation by dams,
habitat degradation (altered flow
regimes, turbidity and siltation)
Habitat fragmentation by dams,
habitat degradation (altered flow
regimes, turbidity and siltation)
Wetland habitat degradation and
loss, removal of aquatic vegetation,
turbidity, decreased water levels
and temperatures
Turbidity, pollution, dams, habitat
fragmentation
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Mussel Community
Freshwater mussels are bivalve molluscs that are soft-bodied, non-segmented invertebrates with
a pair of hinged shells. There are forty-one (41) species of freshwater mussels in Ontario, twentyseven (27), or 66 % of which are of provincial conservation concern. Freshwater mussels are
susceptible to habitat destruction, poor water quality, damming, alterations to shoreline areas and
wetlands, and agricultural run-off. The larvae of freshwater mussels depend on host species,
usually fish, as they must attach to their fins or gills before they can mature into adults. Therefore,
negative impacts on host fish species have direct impact on the freshwater mussels. The
introduction of the Zebra Mussel has had a dramatic impact on native freshwater mussels,
resulting in a decline in the numbers and diversity of native species in infested lakes and rivers,
including the Great Lakes and St. Lawrence River.
Extant populations of Wavy-rayed lampmussel (Lampsilis fasciola) – a Federally and Provincially
endangered mussel listed on Schedule 1 of SARA (2003) - have been identified in the vicinity of
Riverside Dam. In 2012, Wavy-rayed lampmussel was found in two locations on the Speed River
in the vicinity of Highway 401 (MNR, 2012). DFO has also identified habitat below Riverside Dam
in the Grand River for this species. In addition to Wavy-rayed lampmussel, habitat for four (4)
Schedule 1 endangered mussels has also been mapped below Riverside Dam (round hickorynut,
snuffbox, kidneyshell and round pigtoe), however these species are believed to be extirpated from
the Lower Speed River and the Grand River. MNRF Guelph staff has further identified that
Rainbow mussel (federally endangered and provincially threatened) may also be found in the
vicinity of the study area (ref. Marriott pers. comm. 2011).
These mussel species have several known or suspected fish hosts upon which they rely for
successful reproduction (ref. Table 3.5).
Table 3.5:

Known and/or Suspected Fish Host Species for SAR Mussels potentially
occurring downstream of Riverside Dam
Common Name
Scientific Name
Known/Suspected Fish Hosts
Wavy-rayed lampmussel
Largemouth Bass, Smallmouth Bass
Lampsilis fasciola
Kidneyshell
Greenside Darter, Fantail Darter, Johnny
Ptychobranchus fasciolaris
Darter
Snuffbox
Logperch, Blackside Darter
Epioblasma triquetra
Round Pigtoe
Spotfin Shiner, Northern Redbelly Dace,
Pleurobema sintoxia
Bluntnose Minnow, Bluegill
Round Hickorynut
Eastern Sand Darter
Obovaria subrotunda
Rainbow
Striped Shiner, Smallmouth Bass,
Villosa iris
Largemouth Bass, Green Sunfish,
Greenside Darter, Rainbow Darter, Yellow
Perch

Several of these fish species have been documented within the lower Speed River. Given the
delicate and complex lifecycle of mussels, consideration for the conservation of these fish species
and their habitats is important for the recovery and long-term conservation of at risk mussel
populations. Consideration, therefore, must be given for the legislative requirements for the
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protection and recovery of these species at the outset of a project that may positively or negatively
impact their habitats.
Five (5) of the six (6) mussel species are listed under Schedule 1 of the federal SARA, meaning
that the species and their habitats are protected by SARA. Any in-water works in the vicinity of
these populations must be planned such that there are no negative impacts on these species and
their habitats. Additionally, recovery strategies are in place for Snuffbox, Round Pigtoe and Wavyrayed lampmussel, and draft recovery strategies are in place for Kidneyshell and Round
Hickorynut. As such, the recovery objectives for these species should form the basis of any
construction mitigation plan, and habitat restoration plans tailored to assist in the long-term
protection and recovery of these species.
Fish Habitat
Fish habitat conditions within the study area were thoroughly assessed and documented in the
“Fish and Fish Habitat Existing Conditions Report, Repair of Riverside Dam, Speed River,
Cambridge, Ontario” report, prepared by Stringer’s Environmental Services for Sanchez
Engineering in 2008.
In summary, the fish habitat present within the study area is representative of an impounded
riverine system, where a depositional headpond system is artificially created behind the dam, and
an erosional tailwater system results downstream of the dam. The alterations that a dam imposes
on a riverine system, while providing a larger extent of lake-like habitat beneficial to warmwater
fish and increased recreational angling opportunities to the public, act as a discontinuity in a
riverine ecosystem. The dam and the headpond promote sedimentation behind the dam, starving
downstream reaches of the river from vital channel building materials and promoting downstream
erosion. The headpond system creates an aquatic environment discontinuous from its upstream
and downstream riverine reaches that promotes thermal loading, decreased levels of dissolved
oxygen, and increased nutrient loading. Warmer summer air temperatures, combined with the
absence of overhanging riparian vegetation, which would serve to moderate water temperatures,
would promote further thermal loading, the proliferation of nuisance algae blooms, reduced water
clarity, and anoxic conditions detrimental to aquatic life inhabiting this aquatic system. This would
further serve to alter the composition of the faunal community inhabiting the lower Speed River
and downstream into the Grand River, increasing the proportion of tolerant fish (e.g. carp) and
benthic invertebrate (e.g. bloodworms, tubificids) species indicative of lake-like habitat conditions,
and reducing the proportion of sensitive, riverine species found in the less impacted reaches
upstream of the dam.
3.4.4

Summary of Findings

The Lower Speed River is considered a mixed fishery, providing habitat for warmwater
fish and several representative cool water predatory fish species
► Habitat for one (1) SAR mussel occurs upstream of Riverside Dam
► Habitat for five (5) SAR fish and six (6) SAR mussels may occur downstream of Riverside
Dam.
►
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Species and habitat protection is in place for five (5) Schedule 1 SAR mussels enlisted
under the federal SARA.
► Riverside Dam, while providing enhanced recreational flatwater angling opportunities, also
impedes the quality of fish habitat in the Lower Speed River by impacting flow, sediment
transport and fish migration.
►

3.5

Terrestrial Resources

3.5.1

Background

The terrestrial components of the study area are comprised of the riparian fringe along the banks
of the Speed River, the islands occurring within the channel and the lands adjacent to the river,
extending from approximately Highway 401 to the confluence of the Speed River with the Grand
River (ref. Figure 1.2). An inventory and analysis of the terrestrial resources within the study area
has been completed through the review of existing background information, interpretation of aerial
photography (2006), and field reconnaissance undertaken on November 21, 2011, May 28, June
28 and August 13, 2012.
Much of the terrestrial resources in the study area have been culturally impacted, as most of the
lands adjacent to the headpond and tailwaters associated with Riverside Dam are currently
subject to industrial, commercial, residential, agricultural or recreational uses. However, many of
the terrestrial features and functions occurring within the study area are designated as “significant
natural heritage features” in the official plans for the City of Cambridge (1999) and the Region of
Waterloo (2010).
The following sections provide a summary of existing terrestrial conditions in the study area in the
context of current natural heritage policy and legislation that apply to development and site
alteration.
3.5.2

Methods

Existing terrestrial resource information for the study area was collected from the following
sources:
►
►

►
►
►
►
►
►
►

Natural Heritage Information Centre (2011) – Rare Occurrences Shapefile, Biodiversity
Explorer (1km squares 17 NJ 50_15, 16, 17, 25, 26, 27, 35, 36, 37)
Atlas
of
the
Breeding
Birds
of
Ontario
data
summaries
(http://www.birdsontario.org/atlas/datasummaries.jsp?lang=en) – Species lists for square
17 NJ 50, first (1981-1985) and second (2001-2005) atlas versions
City of Cambridge Official Plan (1999) and draft Official Plan (2011)
Region of Waterloo Regional Official Plan (2010)
Grand River Information Network - natural heritage features and regulatory designations
(http://www.grandriver.ca/index/document.cfm?Sec=63&Sub1=0&sub2=0)
Species At Risk Public Registry (http://www.sararegistry.gc.ca/default_e.cfm)
Ontario Species At Risk (http://www.mnr.gov.on.ca/en/Business/Species/index.html)
Personal communications with Ministry of Natural Resources, Guelph District staff – A.
Timmerman, Dave Marriott, Graham Buck
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Personal communications with Grand River Conservation Authority staff – T. Zammitt

Orthogonally-rectified aerial photography from 2006 (Google EarthTM, 2011) was analyzed at
various scales to identify community-level vegetation communities following Ecological Land
Classification for Southern Ontario (Lee et. al., 1998). Field reconnaissance undertaken on
November 21, 2011 consisted of a general, cursory site walk of the study area between the Russ
Street footbridge and the confluence of the Speed River with the Grand River, where public
access was permitted. General habitat conditions were noted, as well as any observed significant
natural heritage features and functions. Community-level vegetation communities were field
verified at this time. Three (3) site visits were made to the pond and its surrounding environs on
May 28, June 28, and August 13, 2012 to document evidence of turtles basking in the pond, or
evidence of turtles nesting in suitable habitat adjacent to the pond (shorelines, exposed soils
adjacent to the pond, gravel shoulders / walkways, gravels associated with the railway). Turtle
basking was documented through visual observation of the pond surface and of various materials
protruding from the pond upon which turtles could bask. Evidence of turtle nesting was
documented through visual searches of suitable habitat around the edge of the pond and on the
adjacent lands where suitable nesting habitat conditions existed.
3.5.3

Results

Little (less than 5 m) to no riparian buffer occurs along the shoreline of the Speed River through
Riverside Park, upstream of the dam, with the exception of approximately 200 m extending from
the Russ Street footbridge south to the baseball diamonds, where the vegetation extends at least
20m from the shoreline. Riparian vegetation is also minimal on the westerly shoreline
downstream of the dam for approximately 850 m, where private and commercial development
directly abuts the river. Through this section, a variety of shoreline stabilization treatments are
present and little to no riparian vegetation occurs. In contrast, riparian vegetation is more
abundant along the easterly shoreline downstream of the Russ Street Bridge for approximately
250 m, as well as downstream of the dam to the confluence with the Grand River.
Much of the vegetation communities existing within this riparian corridor have been culturally
influenced. Planted trees and shrubs occur occasionally within maintained turf along most of the
shoreline in Riverside Park (ref. Figure 3.5). A small extent of natural deciduous swamp occurs
on the westerly shoreline between the Russ Street footbridge and the northern-most baseball
diamond in Riverside Park, while a cultural savannah habitat occurs on the easterly shoreline
downstream of the footbridge. The vegetation community downstream of the dam along the
Linear Trail functions as a forested floodplain transitioning into a meadow marsh community
dominated by reed canary grass (Phalaris arundinacea). Tree cover is sparse in the northern
portion of this community, consisting primarily of Manitoba maple (Acer negundo) and occasional
crack willow (Salix fragilis).
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Community-level Ecological Land Classification

Significant Habitat of Endangered and Threatened Species
Significant habitat of endangered and threatened species refers to those habitats that are
necessary for the maintenance, survival and/or recovery of naturally occurring or reintroduced
populations of endangered or threatened species, and where those areas of occurrence are
occupied or habitually occupied by the species during all or any part(s) of its life cycle (MNR,
2010).
The Natural Heritage Information Centre rare species occurrence data (2011) contains records
for three (3) endangered or threatened terrestrial species that may occur within the general vicinity
of the study area. The Ministry of Natural Resources and Forestry Guelph District office has also
provided a list of species at risk that are known to occur in Waterloo Region, which includes an
additional sixteen (16) endangered and threatened species that have not been comprehensively
surveyed to establish their presence or absence within the study area. Appendix ‘F’ provides a
list of these species, their significant habitat, and a determination as to whether or not this habitat
occurs within the study area.
Based on the above screening assessment, significant habitat may occur within, or immediately
adjacent to, the study area for Butternut and Blanding’s Turtle. As a result, any changes made to
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Riverside Dam and its surrounding environment may directly or indirectly impact these habitats,
either positively or negatively, and therefore must be considered when determining the
appropriate management alternatives for the dam.
Each species faces a suite of threats that has resulted in their critical decline and current
“endangered” or “threatened” designations. Threats and limiting factors that are pertinent to
development and site alteration are summarized in Table 3.6 for consideration in the development
of management alternatives for the dam.
Table 3.6:

Threats and Limiting Factors to Endangered and Threatened Species Potentially
in Study Area
Species
Threats
Limiting Factors
Butternut
► Butternut canker
► Tree removal for
development, agriculture
Blanding’s Turtle
► Nest predation
► Increased nest failure during
► Development of wetlands and
cool summers, wet years
► Removal of individuals from
adjacent lands
► Vehicular mortality
reproducing population for
pet trade

It is not anticipated that tree removal in habitats suitable for butternut will need to occur to facilitate
any works that may be associated with the implementation of any proposed management
alternatives for Riverside Dam. As such, no further butternut reconnaissance was undertaken.
Given the nature of the habitat occurring within the headpond, it was determined that additional
field work was necessary to determine if Blanding’s Turtle does occur within the immediate study
area, as the implementation of any management alternatives that remove the headpond could
potentially impact this species. No turtle nesting evidence was observed on any of the basking
surveys. Surveys did reveal the presence of two turtle species – Snapping Turtle (Chelydra
serpentina) and Midland Painted Turtle (Chrysemys picta marginata). The results of the turtle
basking surveys are summarized in Table 3.7.
Table 3.7:

Results of Turtle Basking Surveys, Riverside Dam Headpond

Date
May 28/12
June 28/12
August 13/12

Species
No turtles observed
Midland Painted Turtle
Snapping Turtle
Midland Painted Turtle
Snapping Turtle

Count
n/a
2
3
6
1

No Blanding’s Turtles were observed during field surveys. Snapping Turtle is listed as a species
of Special Concern in Ontario, but is not afforded protection under the Provincial Endangered
Species Act (2007). Midland Painted Turtle is a common turtle species in Ontario, but is a highpriority candidate species for assessment by the Committee on the Status of Endangered Wildlife
in Canada (COSEWIC) due to recent declines in the species.
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Significant Wetlands and Significant Coastal Wetlands
The Speed River Provincially Significant Wetland (PSW) Complex occurs within and immediately
upstream of Riverside Park (GRINS, 2011), but does not fall within the immediate study area.
Significant Woodlands
No significant woodlands have been identified in the study area.
Significant Valleylands
The Speed River Significant Valleyland occurs through the entire study area, extending from the
regional boundary on Townline Road to the confluence with the Grand River (Region of Waterloo,
2010).
Significant Wildlife Habitat
Habitats of Seasonal Concentrations of Animals
Guelph District MNRF has indicated that the headpond upstream of Riverside Dam is documented
as a “waterfowl wintering concentration area” in Land Information Ontario (Marriott pers. comm.,
2011).
Rare vegetation communities and specialized habitat for wildlife
No rare vegetation communities or specialized habitat for wildlife have been identified within the
study area.
Habitat for species of conservation concern
Several species of conservation concern may have habitat within the study area. The Significant
Wildlife Habitat Technical Guide (MNR, 2000) indicates that species of conservation concern may
include a number of species not protected by federal or provincial legislation, but are known to be
rare or in decline in Ontario (ref. Appendix ‘F’ for these criteria). For the purpose of this study,
these species are included in Appendix ‘F’ for consideration in future planning stages of this
project. At that time, it will be important that the ecological function of any habitat for species of
conservation concern is maintained to ensure that these species can maintain long-term, viable
populations. Loss or degradation of this habitat may threaten the global existence of some
species, and lead to accelerated declines of species already at risk. At the local level, the loss of
species will result in loss of biodiversity.
This list is not exhaustive, as it includes species identified on the list of Species at Risk (SAR) for
Waterloo Region provided by Guelph District MNRF, as well as records of species identified in
the Natural Heritage Information Centre’s Element Occurrence Database for the vicinity of the
study area. Lists of locally/regionally rare species and species of conservation concern will be
referred to and included in future phases of this project, if detailed field surveys are undertaken
to support the implementation of a preferred management alternative.
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Animal Movement Corridors
While not specifically identified within the reviewed documents, the entire Speed River Valley
would represent a local to regional-scale animal movement corridor, contributing to the larger
corridor existing within the Grand River Valley.
Significant Area of Natural and Scientific Interest
No Areas of Natural and Scientific Interest have been identified within the study area.
Local / Regional Significant Natural Areas
Core Environmental Features identified in the Regional Official Plan (2010) within Riverside Park
encompass the wetland units occurring within the Speed River PSW Complex (GRINS, 2010).
Also, the lands immediately downstream of the former Dover Flour mill fall within the Blair-BechtelCruickston Environmentally Sensitive Landscape (ESL) (Region of Waterloo, 2010).
3.5.4
►

►
►
►
►
►

►

Summary of Findings
Results of the species at risk screening indicated that significant habitat for two (2)
endangered or threatened species could fall within the study area – Butternut and
Blanding’s turtle.
Turtle surveys undertaken in 2012 did not reveal the presence of Blanding’s turtle within
the study area.
Based on the proposed alternative management strategies, it is not anticipated that tree
removal will need to occur in habitats suitable for butternut.
The headpond upstream of Riverside Dam is documented as significant wildlife habitat a “waterfowl wintering concentration area”.
Habitat for several species of conservation concern may occur within the study area.
Several regional/local significant natural heritage features occur adjacent to the study area
– Speed River PSW Complex, Blair-Bechtel-Cruickston ESL, Speed River Significant
Valleyland.
The entire Speed River Valley represents an important regional-level wildlife movement
corridor linking the Speed-Eramosa River sub-basin with the Grand River.

3.6

Water Quality and Sediment Quantity / Quality

3.6.1

Background

Some of the best water quality can be found in the Speed-Eramosa River sub-basin. The lessintensive land use, high percentage of treed and wetland areas, combined with the local geology
(the upper reaches of the Paris-Galt Moraine and the sandier tills located in the upper Speed
River sub-basin), all combine to have good or even excellent water quality. However, below the
City of Guelph, water quality tends to be impaired due to elevated levels of phosphorus, nitrates
and chloride. Runoff from the upper Speed River is collected in Guelph Lake to reduce flooding
downstream as well as augment Speed River flows in the summer. Nutrients tend to accumulate
in the shallow lake and the lake then acts as a nutrient source to the lower Speed River.
Improvements in river water quality in recent years have been attributed to the implementation of
the Guelph reservoir, which aids in augmenting river flows during the summer months to
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assimilate wastewater, as well as substantial investments into advanced municipal wastewater
treatment. Elevated nutrients and chlorides, depleted dissolved oxygen levels, and elevated water
temperatures have been identified as water quality impairments in the lower Speed River.
Four (4) long-term Provincial Water Quality Monitoring Network (PWQMN) stations and two (2)
continuous monitoring stations are actively monitored in the Speed-Eramosa River sub-basin by
the Grand River Conservation Authority.
3.6.2

Methods

Water/Sediment Quality
Existing water quality information for the study area was collected from the following sources:
Water Quality in the Grand River: A summary of current conditions (2000-2004) and longterm trends (GRCA, 2006)
► Water Quality in the Grand River Watershed: Current conditions & trends (2003-2008) Draft (GRCA, 2011)
► GRCA Speed River temperature monitoring, 2008-2009 (unpublished GRCA data)
► Personal communications with S. Cooke and M. Anderson, GRCA staff, 2011.
►

The information providing the basis to this report was extracted and summarized from the Draft
2011 water quality report provided by S. Cooke and M. Anderson of the Grand River Conservation
Authority.
Additional water quality samples and nine (9) sediment quality samples were collected in
2011/2012 at locations upstream, within and downstream of the study area (ref. Figure 3.6).
Water samples were tested against the Provincial Water Quality Objectives (PWQO) for metals.
Bulk, composite sediment samples were tested against the standards for metals in sediment, as
outlined in Ontario Regulation 153/04 (2011).
Sediment Quantity
To quantify the depth of sediment accumulations upstream of the dam, sediment depth profiles
were completed by probing sediment depths along horizontal transects across the head pond
(transects every 50 m, 10-15 points per transect). Sediment depths were surveyed using a total
station, and were calculated as the difference between known bathymetry of the head pond and
the probed depths. These depths were mapped for the head pond area (ref. Appendix ‘G’). While
undertaking this survey, pebble counts were also completed on a subsample of transects to gain
a better understanding of the physical characteristics of the sediment accumulations, as well as
the distribution of potential contaminants across the head pond and within the sediment
stratigraphy.
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Location of water quality and sediment quality samples taken in 2011 and
2012

Results

Background Review
Summer Water Temperature
While the PWQMN stations upstream of the City of Guelph showed summer temperatures
consistently falling below 20°C, median summer temperatures were consistently above 20°C at
the two lower Speed River stations. Between site comparisons show similar summer
temperatures across most sites, with the exception of the station immediately below the Riverside
Dam which was significantly warmer than all other sites (GRCA, 2011).
Dissolved Oxygen
Summer dissolved oxygen levels tend to be lowest with the daily minimums near the provincial
objective during the summer months. This seasonal trend is more distinct at the Wellington Road
32 site, where the dissolved oxygen concentration approaches the water quality objective for
warm water fisheries (4.0 mg/L). A strong diurnal variation in dissolved oxygen exists at the
Wellington Road 32 monitoring station with concentrations ranging from 4.0 mg/L to 10 mg/L on
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a daily basis in the summer. Daily dissolved oxygen minimums tend to occur between 6 a.m. and
9 a.m. while the daily high concentrations tend to occur between 3 p.m. and 8 p.m. (GRCA, 2011).
Chloride
Chloride concentrations are significantly higher at the sites below the City of Guelph at Wellington
Road 32 and near the mouth of the Speed River in Cambridge relative to the upstream monitoring
stations. At Wellington Road 32 and in Cambridge, chloride concentrations were higher during
summer periods and typically lower during winter and spring periods. Variable but high chloride
concentrations were observed during the lowest temperatures and low flows. This pattern is
reflected by the negative correlation between chloride and flow and a less obvious relationship
between chloride and temperature (GRCA, 2011).
Un-ionized Ammonia
With the exception of a few outliers downstream of the Guelph Lake reservoir, un-ionized
ammonia concentrations did not exceed the water quality objective in the Speed River sub-basin.
The lowest concentrations were observed above Guelph Lake and in the Eramosa River and the
highest concentrations were observed at Victoria Road and in Cambridge in the Speed River
(GRCA, 2011).
Total Nitrates
While much lower at the upstream most stations, total nitrate concentrations were significantly
higher at Wellington Road 32 when compared to all upstream sites. More than 50% of the samples
were above the guideline at Wellington Road 32 and in Cambridge. Nitrate concentrations at
Wellington Road 32 and Cambridge were negatively correlated with flow but were not correlated
with temperature. Peak concentrations often occurred during winter and summer low flows.
Intensive sampling during summer flow also confirmed that total nitrates were consistently higher
than the environmental quality guideline of 2.93 mg/L downstream of the Guelph wastewater
treatment plant; however, concentrations tend to decrease with distance downstream (GRCA,
2011).
Total Phosphorus
The highest concentrations were observed at Wellington Road 32 and Cambridge which were
significantly higher than at the other sites, but not from each other. Total phosphorus at Wellington
Road 32 was negatively correlated with sampled flows but not with field temperature. At
Cambridge, sampled flows and temperature were not significantly correlated with total
phosphorus concentrations.
Metals
The only metal for which concentrations exceeded the water quality objective was zinc in the
Eramosa River and at all Speed River sites downstream of the Eramosa River. Zinc
concentrations exceeded water quality objectives in greater than 50% of the samples collected
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from Edinburgh Road and Cambridge and in all samples from Eramosa. Zinc concentrations in
the Eramosa River were significantly higher than all other sites, and those downstream of the
Eramosa River’s confluence with the Speed River were all significantly higher than the Speed
River above Guelph Lake (and above the confluence with the Eramosa River). Zinc
concentrations were positively correlated with flow and negatively correlated with sampled
temperature across all sites except in the Eramosa River, where correlations with flow and
temperature were not significant (GRCA, 2011).
Water and Sediment Quality Samples
The four (4) water samples and nine (9) sediment samples collected in 2011 and 2012 were
forwarded to Paracel Laboratories Ltd. (Mississauga) for analysis. The analytical results for these
samples are summarized in Appendix ‘G’.
All four (4) water quality samples had concentrations of aluminum (Al) and copper (Cu) exceeding
the PWQOs (Al: 53-113 ug/L, PWQO 15ug,L; Cu: 2.0-5.3 ug/L, PWQO 1ug/L), while samples B
and C also had lead (Pb) concentrations exceeding the PWQO of 1ug/L (2.0 and 1.3ug/L,
respectively).
Five (5) of the nine (9) sediment samples had zinc (Zn) concentrations exceeding the Regulation
153/04 standard of 120ug/g. Sample 2012-3 also exceeded Reg. 153/04 standards for Cadmium
(Cd), Cu and Pb.
Sediment Quantity
Sediment depths within the head pond were determined to range from approximately 0.1 to 1.0
m in thickness, with the deepest accumulations occurring within approximately 200 m upstream
of the dam. Based on the sediment survey, the bulk estimate of sediment accumulated in the
head pond upstream of Riverside Dam is estimated to be approximately 13,000 m3. Detailed
coring is recommended to accurately determine the volume of accumulated sediment.
The results of the physical sediment characterization have indicated that the distribution of particle
sizes within the head pond is relatively consistent between the dam and the top of the headpond.
Figures G1 and G2 (ref. Appendix ‘G’) display the substrate size distributions for cross-sections
12 (top of head pond) and 16 (immediately upstream of dam). In the studied cross-sections, the
sediment in the upper half of the head pond displays a bimodal distribution of medium sand to
pebbles and very coarse gravel to large cobbles. In the lower half, however, the size distribution
becomes increasingly more skewed toward smaller particle sizes (silt, fine sand).
3.6.4

Summary of Findings

Water quality in the Speed River is of good quality above the City of Guelph but is impaired
by increased nutrient and chloride concentrations in the lower reaches.
► Water quality conditions are of greatest concern during the summer because of municipal
waste water discharges, especially from the Guelph wastewater treatment plant.
►
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However, non-point source loading from agricultural areas also appears to influence water
quality between Guelph and Cambridge.
Zinc concentrations are exceptionally high in the Eramosa River. These high levels are
likely from groundwater. The high levels in the Eramosa River influence zinc levels in the
lower Speed River where the water quality objective is exceeded in more than 50% of the
samples collected from Edinburgh Road and in Cambridge (GRCA, 2011). These
naturally high concentrations have been reflected in the accumulation of this element to
levels exceeding Regulation 153/04 Table 9 standards in the sediment accumulated in
some locations behind Riverside Dam.
Sediment quality results for Cd, Cu, Pb at station 2012-3 also exceeded Table 9 standards.
Al and Cu concentrations exceeded the PWQO for these elements in all four (4) water
quality samples taken from the head pond. Two (2) samples exceeded the PWQO for Pb.
Sediment management would be required for future management of the Riverside Dam.

3.7

Park Use and Inventory

Overview & Context
Riverside Park lies within the City of Cambridge, and provides a valuable cultural and recreational
resource to local citizens and visitors alike. It is Cambridge’s largest and most popular community
park, at approximately 102 hectares (+/-). The park is influenced and structured both physically
and in character by the Speed River which runs the length of the park.
Overall Structure of Park
Riverside Park is bounded by the Speed River, King Street, the CP Railway rail line, Highway 401
and Speedsville Road. The Park contains a diverse variety of conditions that are shaped and
structured by the Park’s relationship to the River, its floodplain, patterns of vegetation, active park
programming and passive uses within. These features begin to define numerous ‘Character
Areas’, including: Traditional Park Areas, Sports Fields Areas, Riverside Shoreline Area, the Pond
Active Use Area, numerous ‘Woodlot’ areas, and several ‘Naturalized Woodlot/Wetland’ areas.
Refer to the Character and Views Diagram (Appendix ‘H’) for further information.
The Speed River Interface
The Speed River is the most defining feature of the suitably named Riverside Park. Its winding
and serpentine path and wide floodplain has an immense influence on the adjacent land-mass,
the types of vegetative cover, and the associated uses that occur within these areas. The River
also serves as a unifying thread throughout the park, providing a visually striking backdrop to all
areas. Various opportunities for enjoyment line the length of the River within the Park, including
areas for passive leisure, picnic areas, and many trails and boardwalks to walk and hike. As the
Speed River is a dynamic and ever-changing force, its water-levels are subject to change with
the seasons, and subsequent flooding can have a notable impact on several areas of the park.
Areas particularly affected are low-lying shoreline sections upstream of the dam and several large
areas of the Park, which are typically closed to the public during times of heavy flooding.
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Photo Images of Park Flooding in the Spring (date unknown)
Riverside Dam
The Riverside Dam is an important historic and iconic element within Riverside Park. The dam
includes two masonry control structures which are visually prominent to both park users as well
as people travelling over the King Street Bridge. Immediately north of the main dam is a
channelized waterway (mill race), which has a control structure made of concrete and is controlled
by stoplogs (as noted earlier, this function no longer exists as of 2016).
Natural Structure
The park’s diverse set of hydrologic and topographical conditions give rise to several categories
of vegetative cover, including areas with traditional ‘park planting and trees’, forested and
naturalized areas and riparian/wetland areas. These diverse forms of vegetative cover also shape
and define the location of open fields in Riverside Park, which host many of the parks active use
areas. Refer to the Vegetative Cover Diagram (Appendix ‘H’) for further information.
Active Park Programming
One of Riverside Park’s defining features is the diversity of its park programming. Active use
areas include: baseball and softball diamonds, soccer fields, tennis courts, playgrounds, a splashpad, a skate-park, a BMX track, and numerous sheltered/unsheltered picnic areas.
Refer to the Circulation and Park Features Diagram (Appendix ‘H’) for further information.
Passive Leisure
The park’s wide-ranging assortment of natural and traditional park settings and its proximity to
the Speed River create numerous and excellent opportunities for passive leisure. Passive leisure
informally occurs throughout the park and examples include, but are not limited to: picnicking,
sunning, walking, hiking, dog-walking, interpretive walks, orienteering and bird-watching.
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Circulation
Within the Riverside Park is a circuitous road system, which provides vehicular access to the park
and all of its active use areas, and connects to park entrances/exits to the East and West. These
roadways are primarily for automotive use, but also function as shared walkways for pedestrians.
Dispersed along this road system is a series of surface parking lots. During peak use times, the
number of parking spots within the park is often insufficient. An interconnected system of walking
trails also runs throughout the park, and includes formal park paths, as well as trails that provide
access to the more naturalized areas, such as forested woodlots. Additionally, a newly
reconstructed boardwalk system provides access to a large wetland area.
Two noteworthy major transportation corridors lie adjacent to Riverside Park and are influential in
defining the parks character. These are: Highway 401 and the CP Railway line. Refer to the
Circulation and Park Features Diagram (Appendix ‘H’) for further information.
Built Form & Amenities
Within the Park are a number of buildings and park structures that provide support to the day-today park and maintenance activities. Buildings and park structures located within the Park
include: a greenhouse, the baseball grandstand, a storage building on Rogers Drive, numerous
public washrooms and park pavilions, picnic shelters, barn structures, a new skateboard park
facility, parks maintenance buildings, Kinsmen National Headquarters and the Kinsmen Stadium
Field House. Refer to the Circulation and Park Features Diagram (Appendix ‘H’) for further
information.
Built Heritage Features
Several heritage features exist within Riverside Park and help to shape the overall character of
the Park. These include the Riverside Dam itself, the CP Railway bridge, the King Street Entry
Arch, the vacant Edwardian building on Rogers Drive and the baseball grandstand.
Views, Sound & Wind
Views
There are several notable views from within Riverside Park. Many of these are focused on or
towards the Speed River, the Riverside Dam, wetland and forested areas, the CP Railway bridge,
and the built heritage features throughout the site. The apartment buildings south of the River
provide a visually prominent and urban backdrop, as does P&H Milling. Additionally, there is a
particularly handsome red brick manufacturing facility on the opposite bank of the River that
affords excellent views from the Park.
Sound
The most prominent sound source within the park is the omnipresent hum of Highway 401. The
sound is more audible in Eastern sections of the Park, due to minimal grade separation between
the highway and the Park, as well as the lack of trees to buffer the noise along Leisure Lodge
Road.
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Wind
As with most of South-Western Ontario, the prevailing winds originate from the north-west in the
winter months, and the south-west in the summer months. Most park areas are generally well
shielded from brisk winter winds by mature park trees and/or forested areas, with the exception
of the open fields at the North-East corner of the Park, which are wholly exposed. Refer to the
Character and Views Diagram (Appendix ‘H’) for further information.
Summary
Riverside Park is extremely well used and popular for the citizens of Cambridge. Its diverse
offerings - including active and passive uses and a great variety of natural settings - make
Riverside Park unique and memorable, as well as beautiful and functional. The interrelationship
of Riverside Park and the Speed River is significant and immensely influential on the character,
ecology and social value of the Park.
3.8

Cultural Heritage

3.8.1

Background

The current P&H Milling property, located south of King Street on the west side of the Speed
River, has been an operating mill site since 1805. The property was originally settled by John
and Magdalena Erb, who built saw and grist mills between 1805 and 1807. A small dam was
erected to divert water to the mill race constructed in the location it is found today. The settlement
that grew around the Erb mills became known as Cambridge Mills and eventually Preston. Now
owned and operated by the third generation of the Erb family, the mill had expanded capacity and
required a larger dam which is understood to have been built between approximately 1860 and
1880. Between 1880 and 1923 the mills were owned and operated by the Samuel Cherry family
who built several of the historic brick buildings still found on the property today. On December
26th, 1928, the Waterloo Historical Society placed a commemorative plaque on the mill building
reading: “Oldest Place of Continuous Business in Waterloo County”. The mill was subsequently
owned and operated by the Standard Milling Company, Dover Flour Mills and currently by P&H
Milling.
The Riverside Dam is included on the City of Cambridge Heritage Properties Inventory (October
2010) as a property of interest by the Cambridge Municipal Heritage Advisory Committee (MHAC)
for its architectural and/or historical significance. This document is a Council endorsed inventory
of known built heritage resources in the City of Cambridge. The Riverside Dam is not listed on a
municipal heritage register adopted under the Ontario Heritage Act and it is not municipally
designated under the Ontario Heritage Act. The site is not recognized through a local, provincial
or federal plaque program. The following municipally listed and designated properties adjacent
to the Riverside Dam are included on the City of Cambridge Heritage Properties Inventory (the
Landmark Series comprises properties noted as having potential heritage interest or value, but
not evaluated):
►

Riverside Park Main Entrance Gates – municipally designated
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No. 1633 King Street East – listed
No. 101 King Street West – Erb House/Triangle Traffic Services, Landmark Series – listed
► No. 140 King Street West – Cherry-Taylor Flour Mills – listed
► No. 134 King Street West – Cottage – Landmark Series
►
►

3.8.2

Evolution

The criteria for determining cultural heritage value or interest were set out under Ontario
Regulation 9/06 made under the Ontario Heritage Act, as amended in 2005. These criteria were
developed to assist municipalities in the evaluation of properties considered for designation. The
regulation states that:
“A property may be designated under section 29 of the Act if it meets one or more of the following
criteria for determining whether it is of cultural heritage value or interest:
1.

The property has design value or physical value because it,
i. is a rare, unique, representative or early example of a style, type, expression,
material or construction method,
ii. displays a high degree of craftsmanship or artistic merit, or
iii. demonstrates a high degree of technical or scientific achievement.

2.

The property has historical value or associative value because it,
i. has direct associations with a theme, event, belief, person, activity,
organization or institution that is significant to a community,
ii. yields, or has the potential to yield, information that contributes to an
understanding of a community or culture, or
iii. demonstrates or reflects the work or ideas of an architect, artist, builder,
designer or theorist who is significant to a community.

3.

The property has contextual value because it,
i. is important in defining, maintaining, or supporting the character of an area,
ii. is physically, functionally, visually or historically linked to its surroundings, or
iii. is a landmark.”

The evaluation criteria set out under Ontario Regulation 9/06 were applied to the Riverside Dam
structure.
Design Value or Physical Value
Design or Physical Value
i.
ii.

Rare, unique, representative or early example of a style, type, expression, material or
construction method.
Displays a high degree of craftsmanship or artistic merit.

iii. Demonstrates a high degree of technical or scientific achievement.
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Representative example of a style, type – The existing Riverside Dam was built in the
19th century, possibly as part of renovations carried out by Samuel Cherry in the early
1890s.
Craftsmanship or artistic merit – The stone masonry of the control towers of the
Riverside Dam indicate a skilled stonemason was used in the construction of the structure.
Technical or scientific achievement – The Riverside Dam is a typical gravity style dam,
and is not considered to demonstrate a high degree of technical or scientific achievement.

Historical Value or Associative Value
Historical or Associative Value
i.

Has direct associations with a theme, event, belief, person, activity, organization or
institution that is significant to a community.
ii. Yields, or has the potential to yield, information that contributes to an understanding of
a community or culture.
iii. Demonstrates or reflects the work or ideas of an architect, artist, builder, designer or
theorist who is significant to a community.

i)



N/A

Direct associations with a theme –The Riverside Dam is associated with the historical
theme of the early 19th century settlement of Cambridge Mills by the Erb family, and the
development of the village of Preston by the mid 19th century as an industrial centre in
Waterloo Township and Waterloo County. The Erb family built the first dam in this location
in the early 19th century. The existing control tower structures likely date to the early 1890s
work done by Samuel Cherry. Both the map of Preston (1852) and Tremaine’s map (1861)
show Cambridge Mills on the northern edge of the village of Preston with the associated
dam structure on the Speed River. The Speed River dam was rebuilt in 1864 by Abraham
Erb of A.A. Erb & Bros., and again in the early 1890s by Samuel Cherry. Prominent
Preston citizen Otto Klotz recollected his childhood experiences of the Speed River dam
structure being used as a community swimming area and an ice skating rink in the 1860s.
The Speed Dam, or the Riverside Dam, was prominently shown in postcards of the early
20th century and is linked historically from the 1890s onwards with the cultural landscape
of the neighbouring Riverside Park. The existing millrace and the dam structure are linked
physically and historically to the first mills built by the Erb family and its owners to the
present P&H Flour Mill site. Thus, the dam structure played a significant role in the
industrial development of Preston through its association with Cambridge Mills from the
early 1800s to the present. It furthermore has social significance in the community of
Preston.

ii)

Contributes to an understanding of a community or culture – A dam structure on the
Speed River in the location of the Riverside Dam has been associated with a mill site since
the Erb’s established their first buildings in 1805-1807. Erb’s Mills, later Cambridge Mills,
was the nucleus for the development of the village of Preston. The Erb mill was a
prominent business in the 19th century economy of Preston, as was the Cherry Mills in the
late 19th century and early 20th century. In 1928, the Waterloo Historical Society placed a
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commemorative plaque on the mill building noting it was the oldest place of continuous
business in Waterloo County at the time. The mill site is still operational today, 90+ years
after the commemorative plaque was unveiled. The dam is an important component in the
understanding of the history of the mill site, and therefore, the development of Preston.
Riverside Dam is considered to yield significant information that contributes to an
understanding of the community.
Demonstrates work of a builder, designer who is significant to a community – The
current dam structure was likely built for Samuel Cherry, the owner of the Cambridge Mills
in the early 1890s. The name of the builder is unknown.

iii)

3.8.3

Summary

Heritage attributes, or character defining elements, of the Riverside Dam structure include, but
are not limited to:
The limestone facing stone on north control and south control structures;
► The round headed stone arches with stone voussoirs on south elevation of north control
structure; and,
► The stone buttresses on south elevation of north control structure (buttresses on south
control structure are hidden from view).
►

Although not physically linked to the Riverside Dam, the sluice gate to the former mill race to its
north is considered to be an important defining element in the landscape associated with the dam.
Riverside Dam is closely associated with the Cambridge Mills site, now P&H Milling, which has
been an important industry in Preston and area from 1806 to the present and formed part of a
cultural heritage landscape that includes, but is not limited to, the dam, mill sluiceway structure
and mill race, and the mill buildings. The Waterloo Historical Society commemorated the
Cambridge Mills site in 1928 as the oldest continuous place of business in Waterloo County at
that time. It is still operating some 90+ years later. The mill has been a major employer of Preston
residents for over two hundred (200) years. The Riverside Dam forms part of a large industrial
cultural heritage landscape that extends along the Speed River from Hespeler to Preston. This
landscape includes the three (3) mill sites identified on the Mill Run Trail. Riverside Dam forms
part of the cultural heritage landscape associated with Riverside Park.
3.8.4

Recommendations

The works associated with the Preferred Alternative should not adversely affect cultural heritage
resources and intervention should be managed in such a way that its impact is sympathetic with
the value of the resources. When the nature of the works is such that adverse impacts are
unavoidable, it may be necessary to implement management or mitigation strategies that alleviate
the deleterious effects to cultural heritage resources. Mitigation measures lessen or negate
anticipated adverse impacts to cultural heritage resources. These measures may include such
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actions as avoidance, monitoring, protection, relocation documentation, salvage, remedial
landscaping, etc., and may be a temporary or permanent action.
The principal heritage philosophy for the protection of cultural heritage resources is retention insitu. The protection of built heritage resources is to preserve in-situ the structures and their
material integrity to the maximum extent possible, consistent with public safety. The following
heritage conservation options, listed in descending order of preference, should be considered
within the context of the project:
i. Retention of existing built heritage resource in-situ with no major modifications;
ii. Retention of existing built heritage resource in-situ with sympathetic modifications;
iii. Retention of existing built heritage resource adapted for a new use, e.g., pedestrian
walkway, bicycle path or scenic viewing with a new sympathetically designed structure in
proximity;
iv. Relocation of existing built heritage resource to an appropriate new site nearby in its
municipality, preferably in the vicinity of the existing site to preserve its historical value;
v. Salvage of elements of built heritage resource for incorporation into other structures; and,
vi. Full recording and documentation of the built heritage resource and its associated cultural
heritage landscape if it is to be demolished.
The Riverside Dam is considered to be of municipal heritage significance and is worthy of
designation under the Ontario Heritage Act.
The most appropriate mitigation recommendations will be dependent on the preferred
management alternative for the Riverside Dam. The mitigation recommendations are:
If it is determined it is feasible to rehabilitate the existing structure, modifications should
be sympathetic and care should be taken to conserve the character defining elements of
the bridge;
► If rehabilitation occurs, it is recommended the Riverside Dam be municipally designated
under the Ontario Heritage Act and the sluice gate to the former mill race located
immediately north of the dam should be included in the heritage designation description
and notice;
► If it is determined it is not feasible to rehabilitate the existing dam structure and it is to be
decommissioned and removed, full recording and documentation of the dam and its
associated cultural heritage landscape, including the stoplog sluiceway structure, the mill
race under King Street, the Cambridge Mills site, and Riverside Park in the area of the
dam, should be completed prior to its removal and any modifications to its surroundings;
► Given the demonstrated cultural heritage value of the existing dam, if it is determined a
replacement dam structure is to be built, it should be designed in such a manner as to
complement the scenic character and views along the Speed River. The design of a
replacement dam and associated construction activities should not impact any adjacent
structures, i.e., the stoplog sluiceway structure and mill race;
►
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If the dam is not rehabilitated in full, or rebuilt, consideration should be given to the
rehabilitation of parts of the existing structure, e.g., the north or south control structures,
in-situ, or for the relocation of the control structure(s) to nearby Riverside Park as part of
the interpretation of the dam site; and,
► A commemorative plaque of the history of the dam and Cambridge Mills should be
installed in Riverside Park as part of the Mill Run Trail interpretation, or as part of the
redevelopment of the vacant land at the King Street Bridge and the Speed River. The Galt,
Preston and Hespeler Railway could also be part of the interpretation.
►

3.9

Structural Investigations

The City of Cambridge retained Sanchez Engineering Inc. to carry out an evaluation of the
Riverside Dam in 2008/9 (ref. Riverside Dam Structural Evaluation and Detailed Design, Sanchez,
2009). The inspection revealed that the north stoplog control structure was in poor to fair condition
and the south stoplog control structure was in need of an emergency repair which was
subsequently carried out by the City of Cambridge after the inspection in 2009. The repair was
completed as a stop-gap measure to stabilize the control structure and in doing so prevent
catastrophic rapid failure of the dam.
The Riverside Dam was constructed circa late 1800s and consists of a rubble filled core, covered
with a reinforced concrete shell that ranges in thickness from 0.45 m to 0.58 m. Sanchez reported
reinforcing steel as being comprised of 12 mm square bars and 11 mm round bars.
Core samples, taken from the crest in 2008 in support of the Sanchez study, determined that the
concrete had an average strength of 37.3 MPa, based on an average thickness of the concrete
shell (0.53 m). Concrete strength was calculated to be as low 29.4 MPa. The lower value was
conservatively used in the structural calculations by Sanchez. The strength of the rubble core
could not be determined analytically as the samples taken were not considered suitable for
testing. The strength of the core was hence estimated as 13.1 MPa based on measurements
from the nearby Silknit Dam, which was of a similar design and construction, and a similar vintage
(built in 1906).
The 2009 Sanchez report indicated that the structural factors of safety, based on the foregoing
information, met the Ontario Dam Safety Guidelines (MNR, Draft 1999) except for sliding under
ice loading conditions. The calculated factor against sliding for the Sunny Day – Winter conditions
was noted to be below 1.0. However, because the dam was known to experience active flow
during the entire winter (i.e.,does not freeze solid), it was concluded that it would be unlikely that
the ice would make direct contact with the dam with sufficient force to develop the entire estimated
ice force (25 kN/m); this assumption was supported by the fact that the structure has remained
in-place over the years despite the build-up of ice. On this basis, the dam was concluded to meet
the requisite factors of safety.
As the most recent inspection of the dam was completed in 2008, the City of Cambridge requested
Amec Foster Wheeler to carry out an inspection and obtain additional samples through the core
of the structure and into the foundation, to provide an indication of the durability of the materials
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in the core and the concrete shell, and to provide a better understanding of the founding materials.
The purpose of the work, beyond determining the current structural integrity, was to determine
the feasibility of potentially rehabilitating the existing dam structure and if so, the scope of the
possible works.
The inspections were carried out by Amec Foster Wheeler structural engineers on three (3)
separate days:

►

May 28, 2014
August 22, 2014

►

August 28, 2014

►

Inspection of the downstream side of the dam
Inspection of the crest and upstream side of the dam (underwater
inspection)
Coring of the dam and foundation

Stoplog Structures and Retaining Walls
The inspection of the downstream face of the dam
started at the north stoplog structure. The north
stoplog structure is a masonry structure with
significant sections of the front face missing (ref.
photo). The exposed core consists of larger
boulder rock with a low strength cement mortar.
The joints are opened and vegetation is growing
through the open joints. Several large sections
are missing and others are on the verge of falling
off the structure.
The top slab of the structure is cracked in several locations and sloping downstream. It is not
known if the top slab was intentionally constructed with a slope. The top of the south arch is
severely delaminated and reinforcing steel is exposed.
The retaining wall on the north side of the Speed River, just downstream from the dam, is in poor
condition. The footings are eroded and the joints are open. Failure of the retaining wall could
compromise the dam.
The downstream side of the south stoplog structure has been reinforced with large angular rock
[0.45 to 0.60 m (+/-) diameter]; this work was recommended as part of the Sanchez study and
undertaken as an emergency repair and completed in 2009.
The north and south stoplog structures both have significant vegetation growing through them
which continues to deteriorate their integrity.
Dam Structure - Downstream Face
The downstream face of the dam was inspected by a combination of visual observations (where
turbulent water did not obscure the view) and by physically touching the structure. Physical touch-
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based observations were difficult to confirm by photographs due to the turbulent flow obscuring
most of the details and defects. It is noted that nearly all the significant details/defects were found
in the turbulent flow areas.
Between the north and south stoplog structures, four (4) exposed reinforcing steel rods were
observed. Three (3) areas were observed where the concrete shell was eroded and boulders
within the reinforced concrete shell of the dam were exposed.
Within the white water zones, the depth of concrete shell erosion typically ranged from 50 mm to
a maximum of 100 mm (adjacent to the south stoplog structure). At the toe of the dam, erosion
depths peaked at 150 mm depth.
Top of Dam and Upstream Face
The top of the dam (crest) and the upstream face were inspected on August 22, 2014. The
concrete shell was obscured by algae, and as such, the surface was cleaned with a stiff push
broom to allow for a visual inspection. Openings/holes in the crest of the dam (100 mm long x
50 mm wide x 50 mm deep) were observed at 1.5 m (+/-) (5 feet) spacing and are believed to be
the result of 2-by-4 timber left in place (since deteriorated and washed away) from the original
formwork for the dam.
The inspection noted a narrow crack near the middle of the crest extending from the north stoplog
structure for approximately 8 m. This crack was visible after scrubbing the crest but was not clear
in the photos taken and as such a photo is not included in this report.
Also in this area, there were two (2) cracks observed extending from the river bottom on the
upstream side and across the top and down the back side of the structure; the terminus of the
cracks on the downstream side were not visible due to turbulent water.
A third crack was detected across the top of the dam and extended down both faces. The crack
was not visible beyond the white water region on the downstream side which initiated near the
top of the dam at this location.
In the same location, the erosion and disintegration of the concrete surface on the north end of
the dam structure was observed. It is noted that the main dam adjacent to the south stoplog
structure has deteriorated significantly, similar to the north stoplog structure.
3.9.1

Petrographic Examination

A core sample (borehole) of the Riverside Dam was taken to determine the condition of the
concrete shell and interior fill and to determine the founding conditions of the dam. The coring
has been examined and tested by Amec Foster Wheeler’s Hamilton office laboratory. The core
sample was taken through the crest of the dam, just north of the south stoplog structure. It
indicated that there is approximately 620 mm of concrete shell in that location, which is consistent
with the results presented in the 2009 Sanchez report. The borehole went through the rubble
filled core of the dam which consisted of boulders with no binding material. Below the rubble fill,
the founding native material was observed to be fine silt.
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During the coring operation, water was pumped into the hole for cooling and to lubricate the cutting
edge. The water stayed in the hole until the coring penetrated through the concrete and into the
rubble at which point the cooling water disappeared into voids associated with the rubble fill.
There was no trace of where the water went, however it drained as fast as it was pumped
indicating significant available void space, consistent with the lack of cementitious material.
Following completion of the coring, the borehole was dry and the silt at the base of the hole was
visible at approximately 2.0 m below the surface of the dam.
The report on the core sample indicated that the concrete in the outer shell was not air entrained
and that micro cracking had occurred; neither of these conditions is considered unexpected for a
120 (+/-) year old structure (Note: air entrainment in concrete only became part of standard design
in 1958 in Ontario).
The petrographic assessment concluded that the concrete in the existing structure is deteriorating
and micro and macro cracking is occurring throughout the concrete, however predominately within
the top 350 mm from the surface. The macro cracks are considered significant as they range in
width from 2 to 10 mm. In addition, the cement showed poor bonding to both the coarse and fine
aggregates and within the concrete matrix; there were also organic matter consisting of seeds
and wood fragments present throughout the entire sample. Further, no cementitious material was
found on the loosely bound gravel comprising the interior of the dam core.
3.9.2

Conclusions & Recommendations

The following summarizes the conclusions of the investigation:
i.

The 2014 structural inspection has determined that the dam has deteriorated further since
the inspection in 2008 completed by Sanchez. More concrete erosion has developed
resulting in more exposed reinforcing steel bars, more boulders visible on the surface of
the dam (primarily on the inclined surfaces), and more cracks.

ii. Based on the advancing deterioration, it is estimated that within 2 to 10 years the risk of
concrete pop-out would be high, and that with a significant local failure, the integrity of the
dam would be compromised. On this basis, it is recommended that inspection of the dam
be carried out annually in the spring, at minimum, with consideration for inspection every
6 months, in order to monitor the dam’s condition and assess short-term risk. To this end,
the City carried out an inspection in 2017 which generally confirmed previous findings (ref.
Appendix K).
iii. The petrographic examination has determined that the exterior of the concrete has
deteriorated due to the freeze-thaw cycles that the structure has been subjected to over
the 120 (+/-) year service life. The petrographic examination has also revealed micro and
macro cracking in the exterior 350 mm of the shell. The examination further revealed an
absence of cementitious material leaving the dam’s interior rubble/gravel fill loosely bound.

TP111118

Page 48

City of Cambridge
Riverside Dam Class Environmental Assessment
Environmental Study Report
July 10, 2018

Amec Foster Wheeler
Environment & Infrastructure

iv. Due to the poor condition of the stoplog structures, should the dam be repaired, the
structures would need to be removed and/or replaced with a new section of the dam
designed to withstand ice loading.
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PROBLEM AND OPPORTUNITY STATEMENT

The Riverside Dam is well over 100 years old and well beyond its design life. Structural
assessments (2009, 2014) have determined that various components of the dam are in poor
condition with potential for failure in the short-term. Given the age of the structure, its location in
a natural watercourse, adjacency to Riverside Park, and its popularity with the public, the future
management of the Riverside Dam must consider several constraints and opportunities related
to safety, riverine processes, flooding, cultural heritage, natural habitat, public uses and
aesthetics.
The Preferred Alternative must address the Problem while balancing study area constraints and
opportunities, in order to best meet the needs of the various stakeholder groups invested in the
Riverside Dam.
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ALTERNATIVE DEVELOPMENT AND LONG-LIST SCREENING

This section provides an outline of potential alternatives (i.e. “long-list”) to address the Problem
and Opportunity Statement. Eight (8) alternatives have been considered to address the future
management of the Riverside Dam and local environs:
A.
B.
C.
D.
E.
F.
G.
H.

Do Nothing
Repair Riverside Dam
Rebuild Riverside Dam
Lower Dam Crest
Naturalize Speed River (Remove Dam)
Construct In-stream Rock Structures (Remove Dam)
Build Offline Dam and Naturalize Speed River (Hybrid)
Incremental Decommissioning of Dam

As part of the process related to the development of the alternatives, various key constraints have
been identified for certain alternatives, some of which are considered potentially unmitigable,
leading to screening for the reasons discussed under each alternative.
5.1

Sediment Management

Sediment management is a constraint that must be managed for all alternatives. Considerations
and options for sediment management are discussed to provide context for all alternatives.
The baseline inventory has determined that a sizeable volume of sediment (upwards of 13,000
m3 (+/-), some of which exceeds Regulation 153/04 Table 9 standards for zinc, is impounded
behind Riverside Dam. Although the ultimate origin of the zinc is considered to be largely natural
(i.e., associated with high concentrations of zinc in groundwater in the Eramosa River basin),
provincial regulations require the sediment to be managed in such a way that it is not re-released
into the natural environment. Given the estimated volume of accumulated sediment and, to
varying degrees the quality of the sediment, the removal and management of the sediment will
form an integral element for consideration as part of all future management alternatives.
The actual volume of sediment to be removed would vary under each alternative. For example,
it has been assumed that for Alternative ‘C’ Rebuild Riverside Dam, all sediment would be
removed for the purpose of restoring depth and volume to the headpond in order to
improve/restore aesthetics, reduce emergent vegetation growth and reduce average water
temperature (water at greater depths will remain cooler) to improve water quality and habitat.
Alternative ‘F’ Construct In-Stream Structures would require removal of all sediment to physically
accommodate the proposed works (rock structures). Whereas Alternative ‘E’ Naturalize Speed
River provides opportunities to manage some of the sediment in place. The treatment and
management of the material once it has been removed is also variable. The treatment will depend
on the anticipated use and end location of the material, as well as its overall quality. The options
would include: using it elsewhere in Riverside Park, provided it is out of the floodplain or protected
from being entrained by any flood flows or being directly exposed to wildlife (i.e., bird species
reproduction can be impacted when they feed on insects that have bio-accumulated soil
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contaminants); blending the removed material with an imported material to create an overall
sediment that meets Ministry of the Environment and Climate Change (MOECC) quality standards
and hence would be more manageable with respect to land application; and, finally, removal offsite to landfill. The costs associated with these various treatments are variable with the landfill
option being the most expensive. The opportunity to manage the sediment on-site is not known
at this time, and as such, in the interest of developing conservative cost estimates, the material
to be removed from the headpond has been assumed to be landfilled under all alternatives.
With respect to best practices during the removal of the sediment, mobilizing sediment
downstream during construction must be minimized. Two (2) common methods are available:
slowly lowering the water levels (dewatering) such that the sediment is gradually exposed and
allowed to dry naturally, before being excavated; and, dredging or suction dredging the sediment
in the standing water. The dredgate would then be moved to the surrounding land and placed in
a temporary storage area (decanting zone), where it would be wind-rowed and allowed to drain
and dry prior to disposal.
5.2

Alternative ‘A’:

Do Nothing

The Municipal Class EA process requires that a ‘Do Nothing’ alternative is considered as a
baseline condition. Under this alternative, no measures would be proposed to address the
deteriorated structural condition of the Riverside Dam. As such, the dam would continue to
deteriorate and ultimately would be expected to fail in an unmanaged way, potentially resulting in
damages to downstream property and infrastructure including the CP Railway, King Street and
private residential and commercial structures, as well as having the potential to release a large
quantity of the currently impounded sediment into the environment in an unmanaged event.
Impacts associated with unmanaged failure of the dam are considered unacceptable, thus
Alternative ‘A’: Do Nothing is considered unfeasible; it has however been carried forward to the
short-list evaluation for the purpose of providing a comparison of other alternatives to the baseline
condition.
5.3

Alternative ‘B’:

Repair Riverside Dam

Repair Riverside Dam proposes to rehabilitate the salvageable elements of the existing Riverside
Dam, ultimately preserving the structure in a state similar to existing conditions. It has been
determined that the north and south control structures are beyond repair (the south structure failed
prior to 2006) and require replacement, while the main dam embankment could be repaired. Refer
to Structural Investigation and Review of Repair Feasibility, Amec Foster Wheeler, December 23,
2014 (Appendix ‘K’). Repair of the embankment would involve removing the crest of the existing
dam, grouting the rubble core and filling any voids (to the extent possible), and installing a new
concrete cap across the full cross section of the dam (crest, upstream and downstream side
slopes) (ref. Figures 5.1a and 5.1b). The cap would be designed as a fully independent structure
that would contain the existing structure and rely on it only for its mass and foundation. Appendix
‘K’ illustrates cross-sections of the existing dam and conceptual repair design.
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Figure 5.1a: Alternative ‘B’ Repair Riverside Dam
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Figure 5.1b: Alternative ‘B’ Repair Riverside Dam
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The repaired dam would generally function as the existing dam does and maintain the associated
headpond. Some change to aesthetics would result from the required cap which would increase
the crest width and extend the upstream and downstream side slopes. As part of a repair
alternative, it is proposed that the north and south control structures would be rebuilt in-kind.
Based on consultation with GRCA, the following additional elements would require consideration
at detailed design:
Reduce flood potential by adding conveyance capacity (e.g. sluice gate, lower spillway
crest, etc.);
► Provide for fish passage; and,
► Allow for sediment passage by incorporation of gates for seasonal drawdown.
►

Technical & Regulatory Considerations
As previously noted, the existing Riverside Dam is not recognized by the Province under the LRIA,
and therefore the ability to repair the dam under the current regulatory framework of the LRIA
cannot be pre-assumed. In order to repair the dam, a permit under the LRIA would be required
from the MNRF, the Provincial body which administers the LRIA. Based on consultation with
MNRF staff, the MNRF would consider the permit application for a repair alternative as a new
dam and the structure would be required to meet current Provincial guidelines, and as such the
following permits would be required:
Location Approval – ensures adequate protection of natural resources (water
quality/quantity, aquatic habitat and migration, fish and wildlife), interests of riparian
landowners (upstream and downstream), other uses (including navigation), and natural
amenities (public use of natural areas). Two (2) key pieces of legislation and associated
guidelines considered under Location Approval are the Species at Risk Act (SARA) and
Public Lands Act (PLA).
► Plans and Specification Approval – ensures adequate engineering, operating and
maintenance standards as well as the protection of public safety. Design, operation and
maintenance standards for dams are subject to the MNRF’s 2011 LRIA Administrative
Guide and Technical Bulletins.
►

In order to ensure a clear understanding of the regulatory requirements related to repairing the
Riverside Dam, direct consultation was undertaken with MNRF staff throughout the Class EA
process. The following summarizes key elements required to obtain approval for repairing the
Riverside Dam:
Ownership of the dam must be determined;
► If construction is likely to harm or kill SAR (Wavy-rayed lampmussel and Silver Shiner), or
damage or destroy SAR habitat, a permit under the Endangered Species Act (ESA) would
be required. To determine whether an ESA permit is required, an Information Gathering
Form (IGF) would need to be completed and submitted to MNRF for review. This
submission would include a description of the types of activities that would take place, and
how these activities may impact SAR habitat. Upon review, MNRF will determine whether
►
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a Section 17(2)(c) permit under the ESA will be required to authorize the work and to
ensure that the work will result in an overall benefit to the affected species. In requesting
this, it will be the responsibility of the City and its consulting team to undertake additional
works to improve habitat for the species such that any impacts are offset and additional
tangible benefits to the species can be realized;
Upstream riparian landowners (i.e.,with property frontage on headpond) and landowners
potentially affected by flooding associated with the existing Riverside Dam (ref. Figures
1.4 and 1.5) must be notified;
Permits from other stakeholder agencies must be obtained (GRCA, MOECC);
A hydrotechnical assessment must be undertaken to establish the Hazard Potential
Classification (HPC) of the dam. This assessment is to consider risks associated with
failure of the dam including risk to life and damage to property, the environment and
cultural heritage resources; and,
The dam must meet structural guidelines specified under the LRIA.

Natural Environment Considerations
From the perspective of the natural environment, repairing (or rebuilding) the Riverside Dam is
considered the least preferred alternative. Repairing the dam would not directly cause significant
natural environmental impacts (some impacts during construction would be expected), however
it would not fully capitalize on those opportunities to improve aquatic habitat, fish passage, wildlife
supportive areas, water quality and sediment transport/quality, available to other alternatives.
Nevertheless, concurrently with repairing the dam, it is proposed to rehabilitate the banks of the
headpond through the study area. This would involve potentially bioengineering of the banks
along with re-planting with consideration for buffer areas to limit trampling and goose access to
the shoreline.
Fish passage may need to be addressed under this alternative in order to secure Location
Approval from the MNRF and permits from GRCA. Fish passage could be enhanced by a fish
ladder which could be designed to provide suitable flow depth and velocities to allow migration of
specific fish species and sizes to bypass the dam. Other opportunities for fish passage may exist
through Sulphur Creek, however given minimal base flow and existing obstructions, this
opportunity is considered limited. Given the presence of Wavy-rayed lampmussel (provincially
and federally designated SAR) upstream and downstream of Riverside Dam, it is expected that
fish passage would be measured by the ability of the species’ preferred host fish (i.e., small and
large mouth bass). Additional habitat protection/improvement measures may also be required for
the Wavy-rayed lampmussel since dams and their impact on host fish passage and shoreline
habitat have been identified as degrading factors in the species population.
As noted above, operable gates allowing for seasonal drawdown and sediment passage could be
considered and would improve water quality in the headpond by reducing sediment depths and
consequently increasing water depths.
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Social Considerations
Based on numerous public opinions expressed over the process, for many public dam repair or
replacement would be more popular than removal, largely premised on current attachment related
to recreational uses and vistas (aesthetics). Repairing Riverside Dam would however be a less
preferred solution from a built heritage perspective as the original dimensions of the dam
embankment would require modification, hence its appearance would change. Other historical
elements of the structure could be replicated in-place (e.g. north and south control structures),
similar to Alternative ‘C’ Rebuild Riverside Dam.
From a public safety and Municipal liability perspective, repairing the dam would constitute a longterm risk to persons and property due to the continued potential for the dam to fail, along with the
need for perpetual operations and maintenance.
Economic Considerations
The capital cost, major maintenance, annual maintenance and operation, and long-term
replacement cost of all alternatives have been estimated and the present value of the project life
cycle cost has been calculated based on a common 100 year planning horizon (based on the
estimated design life of Alternative ‘C’: Rebuild Riverside Dam – 100 years) and a 3 % discount
rate. A common planning horizon is required to allow for comparison of life cycle costs. The
following summarizes the assumptions used in the development of the life cycle cost for this
alternative:
All contaminated sediment [13,000 m3 (+/-)] would be removed from the headpond and
landfilled offsite.
► Assuming the headpond is to be maintained relatively sediment free to maintain the
desired aesthetics, semi-regular sediment removal (major maintenance) has been
assumed to be required every 25 years [approximately 50% of the initial sediment removal
cost, $1 million (+/-)].
► Perpetual operation and maintenance and repair costs for the dam structure, currently
estimated at 2% annually for the life of the structure, or approximately $30,000 per year.
► The future replacement cost of the structure at the end of the design life, estimated as 50
years for repairing the dam (therefore two (2) ‘replacements/repairs’ over a 100 year
period).
►

Based on the foregoing, the Present Value of the project life cycle cost for the Repair alternative
is estimated at $9 million (+/-). Detailed cost estimates are summarized in Appendix ‘I’.
5.4

Alternative ‘C’:

Rebuild Riverside Dam

Under this alternative, it would be proposed to replace the deteriorating Riverside Dam with a new
concrete dam, essentially in-kind (ref. Figure 5.2 for a visualization of a fully repaired dam). The
new dam would generally maintain the existing operating water elevation and the associated
headpond, the type of dam structure (i.e., gravity dam) and the aesthetics (i.e., the north and
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Figure 5.2:
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south control structure along with other historically representative design features). Riverside
Dam does not currently provide any of the typical primary functions for which dams are built such
as: flood control, base flow augmentation, power generation, water supply, or diversion. Based
on available data, the opportunity to provide power generation as part of a new dam has been
identified at a high level. The opportunity has been considered limited considering the low
average flows and the limited head, however, should rebuilding the Riverside Dam be advanced
as the Preferred Alternative this would be assessed further at the preliminary design stage.
Riverside Dam does however provide social value of varying degrees related to heritage,
recreation and aesthetics associated with the built structure and the resulting head pond.
Therefore, the design objective of Alternative ‘C’: Rebuild Riverside Dam, would solely be to
maintain the current social functions described in Section 3.7 Park Use and Inventory, and Section
3.8 Cultural Heritage.
Technical & Regulatory Considerations
As previously noted, the existing Riverside Dam is not recognized by the Province under the LRIA,
and therefore the ability to replace the dam under the current regulatory framework of the LRIA
cannot be pre-assumed. In order to replace the dam, a permit under the LRIA would be required
from the Ministry of Natural Resources and Forestry (MNRF), the Provincial body which
administers the LRIA. Based on consultation with MNRF staff, the MNRF would consider the
permit application as a new dam and the structure would be required to meet current MNRF
guidelines, and as such the following permits would be required:
►

Location Approval – ensures adequate protection of natural resources (water
quality/quantity, aquatic habitat and migration, fish and wildlife), interests of riparian
landowners (upstream and downstream), other uses (including navigation), and natural
amenities (public use of natural areas).

►

Plans and Specification Approval – ensures adequate engineering, operating and
maintenance standards as well as the protection of public safety. Design, operation and
maintenance standards for dams are subject to the MNR’s 1977 LRIA Guidelines and
1999 DRAFT Ontario Dam Safety Guidelines, and the 2011 LRIA Administrative Guide
and Technical Bulletins.

In order to ensure a clear understanding of the regulatory requirements related to replacing the
Riverside Dam, direct consultation was undertaken with MNRF staff. Through this process, it has
been determined that the standard permitting considerations related to natural resources and
natural amenities could be adequately addressed in the design of a new dam. Issues related to
design, public safety and impacts to riparian landowners may be mitigatable, however are
expected to present a challenge to implement. The following describes the details related to
design and landowner issues.
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Landowner Issues
As part of the approval requirements, the proponent for a new dam is required to demonstrate
that the maximum Regulated Water Level for the area permanently flooded (i.e.,the normal level
in the Riverside Dam headpond) does not exceed the existing summer water surface elevation of
the river at the applicant’s property boundary, otherwise legal authorization from adjacent
landowners would be required. If the existing owner of the Riverside Dam also owned flooding
rights for upstream adjacent properties, this requirement would not apply, however review of land
deeds has not indicated flooding rights are associated with the existing structure, and given the
age of the dam, it has been assumed flooding rights do not exist. Similarly, it would be required
to demonstrate that the new dam would not increase flood levels associated with the Inflow Design
Flood (IDF), which has been estimated to be the Regional Storm Event, as well as other more
frequent design events (i.e. 2 to 100 year events).
As previously noted, the existing Riverside Dam has no status with the Province as a dam and it
therefore follows that existing summer water surface elevations and flood levels associated with
the IDF and other design storms would need to be established assuming the existing dam is not
present. Therefore, from the perspective of MNRF guidelines, replacing Riverside Dam would
increase normal water levels and flood levels for certain design events on properties adjacent to
the headpond and thereby may require authorization from the affected landowners. The CP
Railway and one commercial/industrial lot are expected to be impacted by the normal operating
level of a new dam (they are immediately adjacent to the existing headpond limits). The number
of properties impacted by flood levels associated with the IDF and other design events would be
expected to vary and would require more detailed hydraulic modeling than is within the scope of
the current assessment. Figure 1.4 overlays the limits of the Regulatory floodplain (i.e.,the extent
of flood inundation for the IDF) with the lot fabric and property ownership surrounding the
Riverside Dam. The floodplain contains several residential, commercial and industrial properties,
as well as the CP Railway, King Street and Riverside Park, and provides an indication of the
number of landowners from which flooding rights would potentially need to be secured. It is noted
that the size of the obstruction represented by the Riverside Dam is relatively small compared to
the total flood conveyance (flow) area of the Speed River and generally, the impact of the dam on
flood levels would decrease as the magnitude of the design flow increases, with near zero impacts
expected for the Regional Storm Event.
Inflow Design Flood
The design event, or the Inflow Design Flood (IDF), is established based on the potential impact
of the dam on life, property and the environment, resulting from potential dam failure or
mis-operation. MNRF categorizes the potential impact using the Hazard Potential Classification
(HPC), which is defined in the Ministry’s Draft Ontario Dam Safety Guidelines (MNR, 1999).
Generally, the higher the potential impact, the higher the HPC, and the higher the IDF (ref. Table
5.1).
In order to establish an accurate HPC, detailed analyses must be completed to determine the
potential incremental flood inundation (downstream) under a dam break scenario for a range of
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design floods. The potential hazard (i.e.,impact on life, property and the environment) is then
determined based on properties affected by the incremental inundation, and their associated land
uses. This detailed analysis has not been considered required as part of this planning level study,
however would be required should rebuilding Riverside Dam be advanced as the Preferred
Alternative. Figure 1-7 in the Draft Ontario Dam Safety Guidelines (MNR, 1999) outlines the HPC
selection criteria (reproduced herein as Table 5.1).
Table 5.1:

Significant

Low

Very
Low

Hazard
Potential

TP111118

Hazard Potential Classification for Dams
SELECTION CRITERIA
(Reproduced from Figure 1-7, Draft Ontario Dam Safety Guidelines, MNR, 1999)
Loss of Life
Potential for loss of life:
None

Potential for loss of life:
None.
The inundation area (the
area that could be
flooded if the dam fails)
is typically undeveloped.

Potential for loss of life:
None expected
Development within
inundation area is
predominantly rural or
agricultural, or is managed
so that the land usage is
for transient activities such
as with day use facilities.
There must be a reliable
element of warning if larger
development exists.

Economic and Social Losses
Damage to dam only. Little
damage to other property.
Estimated losses do not
exceed $100,000.
Minimal damage to
agriculture, other dams or
structures not for human
habitation. No damage to
residential, commercial,
industrial or land to be
developed within 20
years. Estimated losses
do not exceed $1
million.
Appreciable damage to
agricultural operations,
other dams or residential,
commercial, industrial
development, or land to be
developed within 20 years.
Estimated losses do not
exceed $10 million.

Environmental
Losses
Environmental Consequences:
Short-term: Minimal
Long-term: None
No significant loss or
deterioration of fish
and/or wildlife habitat.
Loss of marginal habitat
only. Feasibility and/ or
practicality of restoration
or compensating in-kind
is high, and/or good
capability of channel to
maintain or restore itself.
Loss or significant
deterioration of important
fish and/or wildlife habitat.
Feasibility and/or practicality
of restoration and/or
compensating in-kind is
high, and/or good capability
of channel to maintain or
restore itself.

Page 61

High

City of Cambridge
Riverside Dam Class Environmental Assessment
Environmental Study Report
July 10, 2018

Amec Foster Wheeler
Environment & Infrastructure

Potential for loss of life: One
or more. Development within
inundation area typically
includes communities,
extensive commercial and
industrial areas, main
highways, public utilities and
other infrastructure.

Extensive damage to
communities, agricultural
operations, other dams and
infrastructure. Typically
includes destruction of or
extensive damage to large
residential areas,
concentrated commercial
and industrial land uses,
highways, railways, power
lines, pipelines and other
utilities. Estimated losses
exceed $10 million.

Loss or significant
deterioration of critical fish
and/or wildlife habitat.
Feasibility and/or practicality
of restoration and/or
compensating in-kind is low,
and/or poor capability of
channel to maintain or restore
itself.

In the absence of detailed dam break analyses (i.e., beyond current scope of project), a minimum
HPC has been estimated (qualitatively) for Riverside Dam, based on the following:
Loss of Life: The land downstream includes residential development, and therefore the
potential for loss of life has been assumed to be ‘One or more’; this corresponds to a
minimum hazard potential of High;
► Economic and Social Losses: Expected to exceed $1 million, at minimum, based on the
value of the dam and other companion incremental damages (i.e., CP rail bridge, King
Street, private property, etc.); this corresponds to a minimum hazard potential of
Significant; and,
► Environmental Losses: Loss or significant deterioration of fish and/or wildlife habitat
would be expected (presence of Species at Risk downstream); this corresponds to a
minimum hazard potential of Significant.
►

Based on the above qualitative assessment, the overall minimum HPC for Riverside Dam would
therefore be considered to be High. With a minimum HPC established, a minimum IDF can be
determined from Table 5.2.
Table 5.2:

Minimum Inflow Design Floods for Dams
(Reproduced from Figure 4-1, Draft Ontario Dam Safety Guidelines, MNR, 1999)
Size of Dam and Inflow Design Floods

Hazard
Potential

Very Low

Low

TP111118

Small
Height
< 7.5 m

Medium

Large

Storage
Height
Storage
100 x 103 to
>
15
m
>
1000
x 103 m3
1000 x 103 m3
50-year flood
100-year flood
to
to
100-year flood
Regulatory Flood
100-year flood
Regulatory Flood to Probable
to
Maximum Flood
Regulatory Flood

Storage
Height
< 100 x 103 m3 7.5 to 15 m

25-year flood
to
50-year flood
25-year flood
to
100-year flood
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100-year flood
to
Regulatory Flood

Regulatory Flood to Probable
Maximum Flood

Regulatory Flood to Probable
Maximum Flood

Probable Maximum Flood
Policy for existing dams is
under consideration

Probable Maximum Flood

Probable Maximum Flood

Policy for existing dams is under consideration

Assuming the Riverside Dam is replaced in-kind, the height would be 1.5 m (+/-) and the
approximate active storage would be 40,000 m3 (+/-). Based on Table 5.2, Riverside Dam would
be classified as a ‘Small’ dam and the IDF is therefore considered to range between the
Regulatory Flood (Hurricane Hazel for the Speed River) and the Probable Maximum Flood (PMF).
The Riverside Dam would, given its overall height and storage (i.e., relatively small within its
classification), likely be required to safely convey an IDF equal to the Regulatory Flood (current
modelling suggests the Regulatory peak flow to be 679 m3/s in this location of the Speed River).
The IDF is generally required to be conveyed by a combination of the service spillway (discharges
normal flows) and the emergency spillway (discharges flows beyond the capacity of the service
spillway). In the case of the Riverside Dam, the service spillway would be defined as the sill or
weir length of the concrete dam structure itself. The capacity of the Riverside Dam, before flow
would inundate adjacent lands, has been estimated to be less than 10 m3/s. For context, the 2
year design flow in the Speed River is 110 m3/s, indicating the existing structure has a significant
lack of conveyance capacity relative to the IDF. Beyond the capacity of the dam structure, the
IDF is conveyed by the floodplain surrounding the dam. However, consultation with MNRF staff
has indicated that a replacement dam would be considered as an inline weir and provision of an
emergency spillway with capacity for the IDF would not be required.
Nevertheless, for a new dam to meet Plans and Specifications Approval under the LRIA, the new
structure (designed as a weir), and any physically attached or logically connected elements would
need to be designed to be stable under IDF (Regulatory Event) conditions.
Natural Environment Considerations
From the perspective of the natural environment, replacing the Riverside Dam is considered the
least preferred alternative. Replacing the dam would not directly cause significant natural
environmental impacts (some impacts during construction would be expected), however it would
not capitalize on opportunities to improve aquatic habitat, fish passage, wildlife supportive areas,
water quality and sediment transport/quality, available to other alternatives.
Fish passage would have to be addressed under this alternative in order to secure Location
Approval from the MNRF. Fish passage would likely need to be addressed by a fish ladder which
would involve the construction of a structure which would need to provide suitable flow depth and
velocities to allow migrating fish to bypass the dam. Other opportunities for fish passage may
exist through Sulphur Creek, however given minimal base flow and existing obstructions this
opportunity is considered limited at best. Given the presence of Wavy-rayed lampmussel
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(provincially and federally designated Species at Risk) up and downstream of Riverside Dam, it
is expected that fish passage would be measured by the ability of the species’ preferred host fish
(i.e.,small and large mouth bass). Additional habitat protection/improvement measures may also
be required for the Wavy-rayed lampmussel since dams and their impact on host fish passage
and shoreline habitat have been identified as degrading factors in the species population.
Social Considerations
Rebuilding Riverside Dam would offer the most preferable solution from a cultural heritage
perspective as the inherent historical elements of the structure could be replicated in place to a
certain extent (the dam would still be rebuilt). Based on several public opinions expressed over
the process, Dam Replacement would be more popular for many public rather than removal,
largely premised on current recreational uses and vistas (aesthetics).
From a public safety and Municipal liability perspective, replacing the dam would represent a longterm risk to persons and property due to the potential for the dam to fail, along with the need for
perpetual operations and maintenance.
Economic Considerations
Preliminary cost estimates indicate that the capital cost (design and construction only) associated
with replacing Riverside Dam would be approximately $8.5 million, including sediment removal.
Under this alternative, it has been assumed that all contaminated sediment would be removed
from the headpond and landfilled offsite. The capital cost excludes the additional costs of:
►

Securing flooding rights associated with any impact on normal water levels or flood levels;

Economic liability also needs to be considered since the City would continue to be at risk due to
the potential for damage caused to persons or property resulting from the mis-operation or failure
of the dam or from any injury deemed to be related to the presence of the dam structure or
associated headpond (i.e., potential for drowning, etc.). These costs could be significant
depending on the circumstances associated with a failure and the magnitude of the resultant flood
wave. Flood damage estimates could be generated by completing a dam failure assessment (i.e.,
Dam Break analysis) and applying Provincial flood damage rates to the affected properties; this
is out of the scope of the current study, however would be required should replacing the Riverside
Dam become the preferred alternative.
It is noted that Alternative ‘C’ represents the least preferred alternative in terms of the Technical,
Natural and Economic Environments. Nevertheless, Alternative ‘C’: Rebuild Riverside Dam has
been considered technically feasible.
5.5

Alternative ‘D’: Lower Dam Crest

Alternative ‘D’ involves repair or reconstruction of the Riverside Dam at a lower crest elevation
(ref. Figure 5.3). The purpose of this alternative is to reduce existing operating water elevations
and the associated headpond extents. The type of dam structure (i.e., gravity dam) and the
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aesthetics (i.e., the north and south control structure along with other historically representative
design features) would be maintained. Lowering the dam crest could be implemented as part of
a dam repair or rebuild; for the purpose of this assessment, it has been assumed a lowered dam
would be rebuilt. In order for the alternative to have a measurable benefit in terms of reduced
flood elevations upstream, lowering the existing crest elevation by approximately 0.5 m has been
advanced in concept. Based on existing upstream river gradient through the headpond, and
providing for sediment removal and some re-grading of the existing headpond banks, Figure 5.3
provides a conceptual estimate of the reduced headpond extents.
Technical & Regulatory Considerations
Technical and regulatory considerations are common to those for Alternative ‘B’: Repair Riverside
Dam, refer to Section 5.3. Alternative ‘D’ does however provide the benefit of reduced upstream
flood elevations and thereby a reduced risk (Note: hydraulic modelling has not been completed
for this alternative).
Natural Environment Considerations
Natural environment considerations are similar to those for Alternative ‘B’: Repair Riverside Dam,
refer to Section 5.3.
Social Considerations
Social considerations are common to those for Alternative ‘B’: Repair Riverside Dam, refer to
Section 5.3. The reduced headpond area may however be considered a negative effect.
Economic Considerations
Economic considerations are common to those for Alternative ‘B’: Repair Riverside Dam (cost
savings associated with the lower dam crest are considered nominal), refer to Section 5.3.
The present value of the project life cycle cost is estimated at $8.6 million (+/-). Detailed cost
estimates are summarized in Appendix ‘I’.
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Figure 5.3:
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Alternative ‘D’ Lower Dam Crest (Partial Dam Removal)
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Naturalize Speed River (Remove Dam)

Alternative ‘E’ proposes to remove the Riverside Dam and headpond and restore the local
environs to a pre-dam condition, reflecting a natural setting of the Speed River from approximately
the Sulphur Creek diversion (in Riverside Park) to King Street (ref. Figure 5.4a). The river would
be restored using natural channel design principles comprised of a ‘natural’ cross-section and
planform including appropriate riffle and pool sequences within the limits of the existing head pond
area. Riffles would be constructed of appropriately sized river stone and would be approximately
1 m high, with 1% (+/-) gradient on the downstream side. The river would be constructed and
vegetated to look and function like the Speed River upstream and downstream of Riverside Park.
A natural channel is more dynamic and functional and will produce a wider diversity of channel
features, substrate size and distribution and a broader spectrum of aquatic habitat. The
representative photos below are from reaches of the Speed River nearby Riverside Park and are
considered to closely reflect what the river could look like.

Representative Photos of Speed River

The current concept suggests that the naturalized river would hug the existing headpond north
bank, along Riverside Park, in order to create an optimal meander planform for the watercourse,
as well as improved access and vistas of the watercourse from the park and King Street. The
existing headpond ranges from 50 m to 100 m (+/-) wide. The new channel is proposed to be
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Figure 5.4a: Alternative ‘E’ Naturalize Speed River
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approximately 30 m (+/-) wide, and therefore leave up to 70 m of land for re-purposing. It has
been proposed that this land, predominantly on the south side of the river, be constructed as nearshore wetlands to provide water quality control for local storm outfalls, as well as habitat for
aquatic species, birds and wildlife (ref. Figure 5.4d for a visualization of a naturalized river).
Technical and Regulatory Considerations
Although the Riverside Dam currently has no status with the Province, removing the structure
would still require a permit under the LRIA as the reinstatement of the Speed River would be
considered channelization works (equivalent to dam decommissioning). The proposed channel
design would therefore be required to demonstrate the following to obtain a permit from the MNRF
and others such as GRCA and DFO:
Sound engineering principles (natural channel design principles including bioengineering,
appropriate substrate specification, etc.);
► Cause no flooding or erosion impact off-site; and,
► Maintain hydraulic characteristics (bankfull capacity, in-stream velocities, floodplain
storage, etc.) consistent with the original river.
►

Hydraulics
A preliminary design has been developed for the naturalized channel (ref. Figures 5.4b and 5.4c)
and the hydraulic model has been updated to remove the Riverside Dam and incorporate the
proposed natural channel through the existing headpond. Table 5.3 summarizes the impact on
various design event water surface elevations upstream of the Riverside Dam.
Table 5.3:

Water Surface Elevations – Comparison - Existing Conditions and Alternative ‘E’ (m)

Location (Speed
River)
Pedestrian Bridge
Sulphur Creek

Riverside Dam
King Street

Downstream P&H
Milling

TP111118

Cross
Section
2062
1965
1841
1769
1672
1579
1482
1389
1281
1228
1184
1172
1152
1120
1090
1059

2
273.85
273.86
273.80
273.80
273.79
273.78
273.78
273.78
273.78
273.78
273.77
273.77
273.76
271.49
271.38
271.36

5
273.97
273.99
273.91
273.91
273.89
273.88
273.88
273.87
273.87
273.87
273.86
273.86
273.84
271.86
271.81
271.80

Frequency (Years)
10
25
50
274.05 274.13 274.18
274.07 274.16 274.22
273.98 274.06 274.09
273.98 274.05 274.09
273.96 274.03 274.06
273.95 274.02 274.05
273.94 274.01 274.04
273.94 274.00 274.03
273.93 274.00 274.02
273.93 274.00 274.02
273.92 273.98 274.00
273.92 273.98 274.00
273.90 273.96 273.97
272.11 272.51 271.94
272.10 272.47 271.78
272.09 272.47 271.76

100
274.21
274.27
274.12
274.11
274.08
274.06
274.04
274.03
274.03
274.02
274.00
274.00
273.96
272.01
271.87
271.84

Regional
274.99
275.00
274.80
274.77
274.71
274.67
274.63
274.61
274.59
274.57
274.51
274.51
274.43
273.06
272.87
272.78

1015

271.30

271.77

272.07

272.45

271.57

271.63

272.69

1003

271.36

271.82

272.10

272.47

271.75

271.84

272.85
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Water Surface Elevations – Comparison - Existing Conditions and Alternative ‘E’ (m)

Location (Speed
River)

Cross
Section
875
744

Pedestrian Bridge

2062
1965
1841
1769
1672
1579
1482
1389
1281
1228
1184
1172
1152
1120
1090
1059

Sulphur Creek

Riverside Dam
King Street

Downstream P&H
Milling

2
5
271.35 271.81
271.33 271.79
Difference
0.03
0.05
0.04
0.05
0
0.01
0.01
0.02
0
0.01
0
0.01
0
0.01
0
0
0
0
0.01
0.01
0
0
0
0
0
-0.01
0.03
-0.02
-0.04
-0.05
0
-0.02

Frequency (Years)
10
25
50
272.09 272.47 271.72
272.08 272.46 271.67

100
271.80
271.75

Regional
272.80
272.70

0.06
0.06
0.01
0.02
0.01
0.01
0
0.01
0
0
0
0
-0.01
-0.03
-0.03
-0.01

0.07
0.07
0.02
0.02
0.01
0.01
0.01
0
0.01
0.01
0
0
-0.01
0.01
-0.02
0.01

0.09
0.09
0.01
0.03
0.01
0.02
0.02
0.01
0
0.01
0
0
-0.02
0
-0.12
0

0.1
0.11
0.02
0.03
0.02
0.02
0.01
0
0.01
0
0
0
-0.02
-0.01
-0.12
-0.01

0.64
0.15
0.05
0.05
0.04
0.03
0.02
0.02
0.01
0
-0.01
-0.01
-0.05
-0.01
-0.16
0.01

1015

0

0

0

0

0

0

0

1003
875
744

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

The results indicate that naturalizing the Speed River would have negligible impacts (< 0.1 m
increase) upstream of Riverside Dam. The exception is the increases indicated at cross-section
1965 and 2062 under the Regional Storm event – this increase is considered to be a result of a
numerical modelling anomaly related to a hydraulic jump and would not reflect the actual impact.
Furthermore, the model is not reflecting expected decreases in water surface elevations for the
more frequent events upstream of the Riverside Dam as a result of its removal; it is expected that
this is a result of the approach used to modelling a hydraulically complex floodplain (i.e., hydraulic
structures on three (3) parallel reaches, Speed River, mill race and Sulphur Creek) by using a
valley-wide section. More refined hydraulic modeling is required to optimize the model and
improve the performance which would then be expected to demonstrate the more intuitive results.
Nevertheless, notionally all fill proposed under this alternative would be below the existing crest
of the Riverside Dam and would therefore not reflect a loss of effective flow area or floodplain
storage and hence the removal of the Riverside Dam would be expected to result in an overall
(albeit minor) reduction in water surface elevations for all design events.

TP111118

Page 70

City of Cambridge
Riverside Dam Class Environmental Assessment
Environmental Study Report
July 10, 2018

Amec Foster Wheeler
Environment & Infrastructure

Figure 5.4b: Alternative ‘E’ Naturalize Speed River
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Figure 5.4c: Alternative ‘E’ Typical Sections (Preliminary Design)
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Figure 5.4d: Visualization of Alternative ‘E’
Naturalize Speed River (Remove Dam)
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Natural Environment Considerations
Removing Riverside Dam offers several potential opportunities to benefit the natural environment,
including:
►

►
►
►

►

Removes an obstruction to fish passage and provides migratory access for fish and
aquatic species, including local Species at Risk (i.e., Wavy-rayed lampmussel)
downstream of the Riverside Dam (including in the Grand River) to an additional 5 km
(+/-) of the Speed River (upstream to the Silknit Dam in Hespeler);
Eliminates the negative impact (i.e., warming) of the Riverside Dam headpond on water
temperature in the Speed River;
Improves water quality through aeration over the proposed riffle features;
Returns the Speed River to its natural geomorphic condition through the study area,
eliminating future environmental liability related to contaminated sediment build-up behind
the dam, and reinstating natural sediment transport regimes; and,
Returns 800 m (+/-) of native riverine and associated riparian habitat to the Speed River.

Removing the dam would transition the existing habitat associated with the headpond to a native
riverine habitat associated with moving water, and as such would be expected to reduce the
amount of habitat available to species that favour the existing headpond conditions (e.g. carp,
brown bullhead, pumpkinseed). Based on fish collection records for the Speed River within the
study area, the fish community is primarily comprised of species that typically inhabit larger
riverine systems like the Speed River (e.g. pike, bass, suckers, darters, shiners); this fish
community would be enhanced with the transition back to a native riverine condition. With the
incorporation of nearshore wetlands and enhanced riparian habitat within the restored system,
habitat for turtles and waterfowl (i.e., herons) would be maintained. However, as noted above,
the riverine habitat is native and as such the transition is considered an improvement overall.
Social Considerations
The Riverside Dam has value in terms of cultural heritage, as well as active and passive recreation
and aesthetics. Removing the dam would have the highest level of impact on built heritage.
Although the Riverside Dam is not specifically protected under the Ontario Heritage Act, it has
been recognized as a heritage feature by the City of Cambridge Heritage Properties Inventory,
the Heritage River Inventory (GRCA) and the Waterloo Historical Society, and has been
recommended to be municipally designated under the Ontario Heritage Act as part of the current
study, and as such it is proposed that the following measures be considered to mitigate the impact
to cultural heritage under this alternative:
Protect/restore/relocate the north and south control structures, a portion of the gravity dam
structure, while accommodating the new channel; and,
► Install commemorative interpretation signage documenting the history of the Riverside
Dam and its significance to the Preston community.
►
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Removing the dam and naturalizing the river would, as noted, cause a transition in the active and
passive recreation opportunities and Riverside Park aesthetics/vistas, however the impact has
not been considered positive or negative overall, as this is a perspective which is considered
subjective to the individual park user’s viewpoint.
Under this alternative (with the Riverside Dam removed), flooding in Riverside Park would be
expected to be less as the frequency of nuisance flooding and related park closure and disruptions
to local uses would be reduced; this is deemed to be positive.
Economic Considerations
Naturalizing the Speed River is the most economical alternative (i.e., least cost) in terms of both
capital and maintenance costs. The estimated capital cost including sediment removal and
management is $5.1 million with repair costs for the natural channel estimated to be
approximately 10% of the capital cost (including sediment/dam removal) in the first three years
as the channel adjusts [$275,000 (+/-)]. This alternative provides some cost savings in terms of
sediment management as a significant portion of the sediment (south side of headpond) can be
managed on site by mixing imported material in the areas proposed for nearshore wetlands.
Based on the foregoing the present value of the project life cycle cost is estimated at $5.6 million
(+/-). Detailed cost estimates are summarized in Appendix ‘I’.
Alternative ‘E’: Naturalize Speed River (Remove Dam) is considered a feasible Alternative and
has been advanced to the short-list evaluation.
5.7

Alternative ‘F’:

Construct In-Stream Rock Structures (Remove Dam)

This alternative would involve removing the Riverside Dam and constructing a series of in-stream
rock structures referred to as ‘rocky ramps’ throughout the limits of the existing headpond. Rocky
ramps are hydraulic structures constructed from large stones (larger stone than typically used for
riffles in a natural channel design) that are designed to convey a specific storm event within the
banks of the Speed River while also generating local backwater which causes a ponding area
upstream of each structure (ref. Figure 5.5a and 5.5b). Conceptually, the most upstream ramp
crest would be set at an elevation approximately equal to the existing dam crest such that
upstream flood elevations are not negatively impacted. This would intuitively result in matching
flood elevations upstream of the existing headpond, but result in a minor reduction in flood
elevations through the headpond. The rocky ramps would encompass the full width of the existing
headpond (i.e., wider than a natural channel design) and would have a downstream slope of
approximately 4% (+/-). The extent of stone and steepness would create a cascade effect with
higher flow velocities. The backwater areas also create deeper pool areas than those proposed
in the riffle design. Overall, the design is less dynamic and less diverse and slightly less effective
at conveying sediment than a natural channel, however would represent a marked improvement
of the existing dam and headpond (ref. Figure 5.5c for a visualization of a rocky ramp design).
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Figure 5.5a: Alternative ‘F’ In-Stream Rock Structures
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Figure 5.5b: Alternative ‘F’ Construct In-Stream Structures (Preliminary Design)
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Figure 5.5c: Visualization of Alternative ‘F’
Construct In-Stream Rock Structures (Remove Dam)
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Example of a rocky ramp
The proposed rocky ramp design would be required to demonstrate the following to obtain a
permit from the MNRF and others such as GRCA, MOECC and DFO:
Sound engineering principles (ramps capable of resisting tractive forces associated with
the Speed River flow regime, and incorporating natural channel design principles to the
extent possible);
► Cause no flooding or erosion impact off-site; there would be opportunity to reduce
upstream flood elevations; and,
► Manage the existing headpond sediment.
►

Technical & Regulatory, Natural and Social Considerations
Alternative ‘F’ is considered to represent a blend of Alternative ‘B/C’: Repair/Rebuild Riverside
Dam and Alternative ‘E’: Naturalize Speed River (Remove Dam), as it attempts to combine the
positive aspects of each alternative with respect to the Technical and Regulatory, Natural and
Social Environments, as follows:
Maintains elements of open ‘calm’ water or pond features to preserve in part, Riverside
Park vistas similar to the existing headpond, as well as offering similar recreational
opportunities for boating and fishing;
► Does not require approval as a dam under the LRIA (requires approval as channelization);
and,
► Improves fish passage, sediment transport and water quality.
►

Similar to Alternative ‘E’: Naturalize Speed River, the impact on cultural heritage could be
mitigated to the extent possible as follows:
►

Protect/restore/relocate the north and south control structures, a portion of the gravity dam
structure; and,
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Install commemorative interpretation signage documenting the history of the Riverside
Dam and its significance to the Preston community.

Economic Considerations
The capital cost, major maintenance, annual maintenance and operation, and replacement cost
of all alternatives have been estimated and the present value of the project life cycle cost has
been calculated based on a common 100 year planning horizon (based on the design life of
Alternative ‘C’: Rebuild Riverside Dam – 100 years) and a 3 % discount rate. A common planning
horizon is required to allow for comparison of life cycle costs. The following summarizes the
assumptions used in the development of the life cycle cost for this alternative:
All contaminated sediment [13,000 m3 (+/-)] would be removed from the headpond and
landfilled offsite.
► Maintenance costs are estimated to be 5% of capital cost (including rock, dewatering,
sediment controls) within the first three (3) years as the structures and existing banks
adjust [$95,000/year (+/-)].
►

Based on the foregoing the present value of the project life cycle cost is estimated at $7.4 million
(+/-). Detailed cost estimates are summarized in Appendix ‘I’.
5.8

Alternative ‘G’:

Build Off-line Dam and Naturalize River (Hybrid)

Similar to Alternative ‘F’: Construct In-stream Rock Structures (Remove Dam), Alternative ‘G’ is
proposed as a form of compromise between removing the Riverside Dam and naturalizing the
Speed River. Under Alternative ‘G’, the existing Riverside Dam would be removed and replaced
with a smaller ‘off-line’ dam that would allow flow in the Speed River to bypass the new smaller
dam in a parallel naturalized channel (ref. Figures 5.6a and 5.6b). The new smaller dam and
channel would be required to fit into the limits of the existing headpond in order to maintain the
existing useable table land in Riverside Park. A wall (notionally considered as a reinforced
concrete wall) constructed in the middle of the existing headpond would keep the two features
separated. An inlet structure at the upstream limit of the new headpond would need to be
designed to maintain sufficient flow through the new headpond to prevent stagnant water (ref.
Figure 5.6c for visualization of off-line dam). The photo below shows an example of an offline
pond under construction in Hamilton, Ontario.
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Figure 5.6a: Alternative ‘G’ Off-Line Dam and Naturalize Speed River
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Figure 5.6b: Alternative ‘G’ Off-Line Dam Plan and Profile
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Example of an offline pond
Natural and Social Considerations
As noted, Alternative ‘G’ is considered to represent a blend of Alternative ‘B/C’: Repair/Rebuild
Riverside Dam and Alternative ‘E’: Naturalize Speed River (Remove Dam), as it attempts to
combine the positive aspects of each alternative with respect to the Natural and Social
Environments, as follows:
Maintains elements of open water or pond features to preserve in part, Riverside Park
vistas similar to the existing headpond, as well as offering similar recreational
opportunities for boating and fishing;
► Improves fish passage, sediment transport and water quality; and,
► Provides opportunity to construct the new smaller dam with some heritage features
representative of the existing Riverside Dam, protect/restore/relocate original features
from the original dam, as well as install commemorative signage.
►

Technical & Regulatory and Economic Considerations
With respect to the Technical and Regulatory and Economic Environments:
The new smaller dam structure would continue to require approval under the LRIA, the
technical and regulatory considerations discussed for Alternative ‘B’: Repair Riverside
Dam (ref. Section 5.3) would also apply to Alternative ‘G’.
► Risks associated with dam failure would be reduced somewhat compared to Alternatives
‘B’ and ‘C’ (reduced headpond volume as associated potential flood wave).
►

The capital cost, major maintenance, annual maintenance and operation, and replacement cost
of all alternatives have been estimated and the present value of the project life cycle cost has
been calculated based on a common 100 year planning horizon (based on the design life of
Alternative ‘C’: Rebuild Riverside Dam – 100 years) and a 3 % discount rate. A common planning
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horizon is required to allow for comparison of life cycle costs. The following summarizes the
assumptions used in the development of the life cycle cost for this alternative:
All contaminated sediment [13,000 m3 (+/-)] would be removed from the headpond and
landfilled offsite.
► Assuming the offline headpond is to be maintained relatively sediment free to maintain the
desired aesthetics, semi-regular sediment removal (major maintenance) has been
assumed to be required every 25 years [approximately 50% of the sediment removal cost
for Alternatives B and C, $0.5 million (+/-)].
► Maintenance and operation costs would be expected to be similar as Alternative ‘B’ and
‘C’.
►

Based on the foregoing the present value of the project life cycle cost is estimated at $8.2 million
(+/-). Detailed cost estimates are summarized in Appendix ‘I’.
5.9

Alternative ‘H’:

Incremental Decommissioning of Dam (“Managed Failure”)

The current dam is at risk of failure given its age and condition. The City could consider reducing
the risk of potential failure by incrementally lowering the water level through a program of gradual
lowering of the dam sill/weir elevation. Notionally this could be done at approximately 0.5 m (+/-)
increments at a time which, over three (3) cycles would bring the structure’s opening to near the
invert of the river. Under this program, the headpond would gradually shrink and would likely
revegetate its mud flats successionally. Sediment upstream of the dam would be mobilized and
would gradually move downstream, albeit a significant amount would likely remain resident in the
former headpond area. The river would be expected to form its own cross-section and planform,
notwithstanding this process would be expected to take some time and undoubtedly would be
controlled by whatever the ultimate opening geometry is in the current dam.
While this alternative would reduce the risk of dam failure and thereby reduce risk and liability of
the City, the structure would remain ‘standing’ in the river as a non-functional relic of a past era
and would continue to gradually deteriorate in the absence of structural intervention. Thus, over
time, this alternative is expected to eventually be functionally equivalent to Alternative E:
Naturalize Speed River (Remove Dam). The key differences would be:
Sediment would be released in an unmanaged fashion;
The riparian zone would be left to naturally re-vegetate itself;
► The planform of the river would be subject to nature rather than design; and,
► Dam failure would be inevitable and hence structural elements would require removal.
►
►

The potential benefits of this alternative would be that it would be implemented gradually and
therefore offer the public some time to become accustomed to the ultimate environs.
As noted previously, the City is required to implement a permanent solution due to commitments
made in its 2008 permit (MNR) for temporary emergency works to stabilize the south control
structure (ref. Appendix ‘B’). For incremental decommissioning to qualify as permanent works
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under the LRIA, the Riverside Dam would need to be approved as a dam in its current condition
which has previously been established as infeasible.
Alternative ‘H’: Incremental Decommissioning of Dam has been screened from further
consideration as it is ultimately functionally equivalent to Alternative ‘E’: Naturalize Speed River
(Remove Dam) however it poses risks and uncertainties which are considered inappropriate to
leave to chance. Additionally, there is uncertainty about its ability to receive a permit under the
LRIA.
5.10

Summary of Long-List Screening

Based on the assessment and long-list screening discussed in the previous sections, the following
alternatives have been “short-listed” and advanced for evaluation:
Alternative ‘A’: Do Nothing
Alternative ‘C’: Rebuild Riverside Dam
Alternative ‘E’: Naturalize Speed River (Remove Dam)
Alternative ‘F’: Construct Instream Rock Structure
Alternative ‘G’: Build Offline Dam and Naturalize
Alternative ‘A’: Do Nothing, despite being considered infeasible from a regulatory and practical
perspective, has been included in the short-list evaluation to provide a fulsome comparison to the
baseline condition.
The following have been screened from the long-list.
Alternative ‘B’: Repair Riverside Dam – SCREENED: Repairing the dam has not been
considered to offer any benefit over Alternative ‘C’: Rebuild Riverside Dam. Alternative ‘C’ offers
the ability to maintain the historic dimensions and aesthetics of the dam at a lower cost. Further,
there is an intrinsic engineering and design life improvement with a new versus a repaired
structure.
Alternative ‘D’: Lower Dam Crest – SCREENED: Lowering the dam offers the positive effect
of minor reductions in upstream flood elevations, however this is not considered sufficient to
balance the negative effect to the historic dimensions and aesthetics of the dam, and the reduction
in headpond area are not considered. Further, small adjustments to the dam crest could be
considered as an implementation option for Alternative ‘C’: Rebuild Riverside Dam, if advanced.
Alternative ‘H’: Incremental Decommissioning of Dam – SCREENED: Ultimately mimics
Naturalize alternative, however with more risk of adverse impacts.
The remaining alternatives were considered to offer a greater number of positive effects overall,
or provide certain key positive effects along with acceptable negative effects and have been shortlisted for further consideration by the Project Team, agencies and the public.
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The following section describes the selection of appropriate technical, natural, social and
economic criteria, and the evaluation of each of the short-listed alternatives with respect to these
criteria.
6.0

ALTERNATIVE EVALUATION (SHORT-LIST)

6.1

Initial Evaluation of the Short List of Alternatives

The short-listed alternatives described in the previous section have been assessed on the basis
of evaluation criteria established specifically for the current study. As required by the Municipal
Environmental Assessment process, the selected criteria relate to impacts and opportunities
generated by the alternatives within four (4) environments:
(i)

- Considers the ability of the alternative to address the problem
Functional
statement and how it may impact existing physical systems. It also
Environment
includes regulatory considerations.

(ii)

- Impacts or opportunities that an alternative may have related to the
Natural
natural environment (i.e., fisheries, wildlife, water quality, etc.).
Environment

(iii)

- Impacts or opportunities created by the alternative as they relate to the
Social
people and their current or historic relationship with the study area.
Environment

(iv)

- Capital, operation and maintenance costs associated with an
Economic
alternative, both in the short-term and long-term. For the current study,
Environment
risk and liability has been included in the economic environment.

Within each environment, relevant and representative criteria have been considered for the
evaluation. Each evaluation criterion has been assessed to ensure it is quantifiable and results
in a meaningful comparison between the short-listed alternatives. The criteria selected for
evaluation have been assigned a significance weighting based on consultation with the public,
agencies and other stakeholders, and each alternative has been assigned a score for each
evaluation criterion. The evaluation criteria are summarized by environment as follows:
Functional Environment
Flooding: The presence of an in-stream structure has an impact on upstream flood levels
in a watercourse. Generally reducing flood levels is considered positive as it reduces the
extent of lands impacted by floods and associated risks. Conversely, a proponent cannot
increase flood levels on adjacent properties under the natural hazards policies of the
Provincial Policy Statement of the Planning Act. This criterion has been assigned a Low
weighting as no alternative is expected to exacerbate existing flooding levels, however
opportunities to reduce it exist.
► Fluvial Stability / Sediment Transport: Fluvial (watercourse) stability is dependent on
several factors, including sediment transport. Artificial barriers (i.e., Riverside Dam) in the
Speed River negatively influence the river’s ability to move sediment and thereby reduce
the availability of sediment downstream of the barrier which can lead to erosion and other
►

TP111118

Page 86

City of Cambridge
Riverside Dam Class Environmental Assessment
Environmental Study Report
July 10, 2018

Amec Foster Wheeler
Environment & Infrastructure

impacts related to habitat. This criterion has been assigned a Medium weighting in that no
fluvial stability issues in the Speed River have been directly attributed to the Riverside Dam.
► Assimilative Capacity: Describes the ability of a watercourse to receive wastewater
effluent in terms of its impact on water quality and aquatic species and is influenced by
river hydraulics. The Hespeler Waste Water Treatment Plant (WWTP) is upstream of
Riverside Dam and as such the dam has the potential to influence the assimilative capacity
of the Speed River which can impact the cost of treatment at the plant. The Assimilative
Capacity Study (Region of Waterloo) has determined that the Hespeler WWTP effluent is
generally fully mixed upstream of the Riverside Dam. Therefore, the presence of the dam
would not be expected to meaningfully impact assimilative capacity and as such has not
been used as an evaluation criteria herein.
Natural Environment
Fish Passage: Fish passage considers the ability of fish to migrate upstream or
downstream within a watercourse. Barriers (i.e., excessively steep slopes, velocities or a
combination thereof) reduce the ability of fish to move upstream, limiting available habitat
and diversity. It is also estimated that fish passage may impact the Wavy-rayed
lampmussel (a provincial Species at Risk) which is found within the Grand River and in
the Speed River upstream of the Riverside Dam. Distribution of the species upstream of
the dam is dependent upon passage of the host fish species (largemouth and smallmouth
bass). This criterion has been assigned a High weighting given the significance assigned
to fisheries and considering that local Species at Risk depend on passage of host fish
species for migration.
► Aquatic Habitat / Health: River systems with riffles and pools naturally produce oxygen
and promote a healthy ecosystem. Generally, a more natural watercourse provides
improved aquatic habitat and health. This criterion has been assigned a High weighting
as the opportunity to improve local aquatic habitat and health is considered significant.
► Water Quality & Temperature: Any impoundment of water, including a dam, has the
potential to increase water temperature due to increased exposure to solar radiation.
Increased water temperature decreases water quality and may impact aquatic species.
This criterion has been assigned a Medium weighting as the opportunity to improve local
water quality and temperature is considered moderate.
► Natural Heritage: Alternatives where the dam is removed will result in a reduction of the
headpond and provide an opportunity for rehabilitation of the residual area as riparian and
wetland habitat for reptiles, amphibians and other wildlife. This criterion has been
assigned a Low weighting as the opportunity to improve local riparian and wetland habitat
is considered relatively small in comparison to the overall area.
►

Social Environment
►

Cultural Heritage: The Riverside Dam is considered a heritage resource. Protecting the
resources in-place is the preferred approach and the ability to do this varies by alternative.
This criterion has been assigned a Very High weighting as the protection of built heritage
features is consider a high social priority and value.

TP111118

Page 87

City of Cambridge
Riverside Dam Class Environmental Assessment
Environmental Study Report
July 10, 2018

Amec Foster Wheeler
Environment & Infrastructure

Boating: The opportunity exists to improve navigability through the Riverside Dam study
area reach. The Speed River is not listed as a navigable waterway under the Navigation
Protection Act, however under Canadian Common Law, navigability must be protected.
This criterion has been assigned a Medium weighting as the quality of boating
opportunities under various alternatives is understood to be subjective to the individual.
► Fishing: If the Riverside Dam is removed, the nature of the Speed River through the study
area would change. In response, the composition of the local fish community would shift
based on habitat preferences for lentic (pond-like) or lotic (riverine) conditions. Favorable
habitat for species such as carp, brown bullhead, and pumpkinseed (commonly angled at
Riverside Park) would be reduced, whereas habitat for pike, bass, suckers, darters and
shiners would be increased. This criterion has been assigned a Medium weighting as the
quality of fishing opportunities under various alternatives is understood to be subjective to
the individual.
► Park Vistas: The Riverside Dam and associated head pond provide a vista related to the
current park space. This represents an aesthetic condition related to the historical
environs. While altering the aesthetic through naturalization can also be considered
positive, it would not retain the sense of past perspectives. Due to significant public
interest, this criterion has been weighted as Very High.
► Public Safety: A dam presents a risk to public safety in that it has the potential to fail and
release stored water and sediment in a flood wave downstream. A failure can be
dangerous for persons both upstream and downstream of the dam. Other safety
considerations include access to deep or fast moving water. The alternatives have been
scored on safety relative to each other. This criterion has been assigned a High weighting.
►

Economic Environment
►

Life Cycle Cost (Capital and Operations and Maintenance)
 Capital Cost: Capital costs are related to the initial construction works, including
any land costs.
 Maintenance/Operation Cost: Maintenance cost will vary widely between
alternatives.

This criterion has been assigned a Medium weighting due to the wide range of
maintenance and operating costs for the various alternatives. Maintenance costs for each
alternative are presented as ‘relative’ to each other, rather than absolute.
► Liability: All dam structures have an associated risk of failure. Dam failure can result in
a flood wave being released downstream and damaging persons and property (CP
Railway, King Street, various private properties). The owner of the dam can be found
liable for these damages through failure to maintain and/or operate the structure. This
criterion has been assigned a Medium weighting due to the potential cost to the City of
Cambridge and taxpayers.
Table 6.1 provides a summary of the assessment based on the established evaluation factors.
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The matrix intentionally uses qualitative evaluation weighting and ratings, however applying a
numerical basis to the assessment can be used to more definitely compare alternatives. The
Project Team initially applied the following weighting and ratings to the short-listed assessment:
Weighting
Very High
High
Medium
Low

5
3
2
1

And,
Rating
Negative
Negative-neutral
Neutral
Positive-neutral
Positive

-2
-1
0
1
2

Stakeholder Workshops
In an effort to improve transparency of the Alternative Assessment process, the City of Cambridge
hosted Stakeholder Workshops over 2017, so as to solicit input from a broad cross-section of
stakeholders, agencies and Indigenous Communities.
The core objective of these Stakeholder Workshops was to provide selected Stakeholders with a
direct role in offering input to the Alternative Assessment process and allow them, and some
members of Council, to actively participate in the review/assessment process.
The Stakeholders that were invited to the Stakeholder Workshops have previously participated in
the Class EA, either as members of the Stakeholder or Technical Committees. Table 6.3 lists the
Stakeholder Organizations which were invited and indicates how many individuals attended each
workshop.
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Stakeholder Workshop Invitation and Attendance Record
Workshop No.1
May 24, 2017

Workshop No.2
June 27, 2017

×

×


two representatives attended


one representative
attended

×

×


one representative attended


one representative
attended

×

×


one representative attended

×


one representative attended


one representative
attended


three representatives
attended


one representative
attended


one representative attended


one representative
attended

Mayor of Cambridge

×

×

City of Cambridge Councilor Ward 1





City of Cambridge Councilor Ward 2





City of Cambridge – Community Services
Department






two representatives attended


three representatives
attended

×

×


one representative attended


one representative
attended


two representatives attended


one representative
attended


one representative attended

×

Organization
Waterloo Wellington Canoe Club
Ancient Mariners Canoe Club

Preston Heights Community Group
Preston Town Centre Business Improvement
Association (BIA)
K-W Cambridge Bassmasters
P&H Milling
Save the Dam

Cambridge
Municipal
Committee (MHAC)

Heritage

Advisory

Cambridge Environmental Advisory Committee
(CEAC)

City of Cambridge –
Infrastructure Department

Development

&

Regional Councilor – City of Cambridge
Region of Waterloo

Grand River Conservation Authority (GRCA)

Ministry of Natural Resources and Forestry
(MNRF)
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The following questions were asked of the attending Stakeholders:
1. Do you agree with the selected short-listed alternatives?
Alternative ‘C’: Rebuild Riverside Dam
Alternative ‘E’: Naturalize Speed River (Remove Dam)
Alternative ‘F’: Construct In-stream Rock Structures (Remove Dam)
Alternative ‘G’: Offline Dam and Naturalization
2. Should the Project Team have considered other Alternatives?
3. Do you agree with the Evaluation Criteria advanced by the Project Team
4. Are there any others that should have been included?
Table 6.4:

Evaluation Criteria

Functional/
Physical

Natural

Social

Economic

Flooding

Fish Passage

Cultural Heritage

Life Cycle Cost
(capital and O&M)

Stream Stability/
Sediment Transport

Aquatic Habitat/Health

Boating

Liability

Water Quality and
Temperature

Fishing

Natural Heritage

Park Vistas
Public Safety

The other main objective of Stakeholder Workshop No.1 was to “step-through” an example of the
Alternative Assessment process using the Smart Spreadsheet prepared by the Project Team. As
part of Stakeholder Workshop No.1, Stakeholder Organizations were asked to complete the
Alternative Assessment Smart Spreadsheet for the short-listed alternatives, including: Alternative
‘C’: Rebuild Dam, Alternative ‘E’: Naturalize Speed River, Alternative ‘F’: In-stream Rock
Structures, and Alternative ‘G’: Off-line Dam/Naturalize River.
Some stakeholders suggested that Tourism be added as an Evaluation Criteria, hence for the
initial assessment Tourism was added. However, as evident from Table 6.4, Tourism was ranked
quite differently amongst the Project Team versus the stakeholders.
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Environment
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Functional/Physical

Evaluation
Criteria

Project Team

Stakeholder
Majority

Low

Low

Medium

Medium

(a) Fish Passage

High

High

(b) Aquatic Habitat/Health

High

High

Medium

Medium

(d) Natural Heritage

Low

Low

(a) Cultural Heritage

Very High

Very High

(b) Boating

Medium

Medium

(c ) Fishing

Medium

Medium

(d) Park Vistas

Very High

Very High

(e) Pubic Safety

High

High

(a) Life Cycle Cost
(capital and O&M)

Medium

Medium

(b) Liability

Medium

Medium

(c ) Tourism

Low

High

(a) Flooding
(b) Stream Stability/
Sediment Transport

2

Natural

(c ) Water Quality and
Temperature

3

4

Social

Economic

The City and Project Team had considerable discussion around the merits of including Tourism
as an Evaluation Criteria in the final Alternative Assessment. There was no clear understanding
on how Tourism could be quantified and how it could be measured in this assessment.
Furthermore, it is unclear as to whether there are any true tourism-based businesses that would
be financially impacted if there were changes to the Riverside Dam and/or headpond in the
Riverside Dam/Park area. There are numerous events that use the Riverside Park (Kin Carnival,
Cambridge Ribfest, and others), however it is considered probable that these events would not
be impacted if there were changes made to the Riverside Dam and/or headpond, since the park
and the river would continue to exist. In fact, due to frequent seasonal flooding with the dam in
place, an argument can be made that attendance and site availability for park events would
actually increase if the dam were removed and thereby improve tourism. It is hence suggested
that the current users of Riverside Park, in terms of Tourism, would not on this basis be impacted
by any proposed changes to the Riverside Dam and/or headpond.
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The Stakeholder Representatives were also asked to
determine the numeric values for both the Evaluation
Criteria and Alternative Assessment Rating. Various
rating systems were provided as per the adjacent
figures however the majority continued to use the rating
values provided by the Project Team (titled “original”).
For the Evaluation Criteria, the modified values
provided by the Stakeholder Representatives tended to
exaggerate the differences between the low and very
high ratings.
As the majority of Stakeholder
Representatives chose to maintain the values that
were established by the Project Team, these values
were applied going forward.
The Project Team then undertook a comparison of the
ratings provided by the Stakeholder Representatives
for each of the Short-listed Alternatives. From this, it became clear that there was general
consistency between the application of the Evaluation Criteria for most alternatives, however
there were also inconsistencies in others. Table 6.6 indicates which Evaluation Criteria were, in
the opinion of the Project Team, applied consistently and those that were inconsistently applied.
Inconsistency was evident when there was a wide spread of ratings and outliers.
Table 6.6:

Summary of Application of Evaluation Criteria

Environment
1

2

3

Evaluation
Criteria

Alternative ‘C’: Alternative ‘E’: Alternative ‘F’: Alternative ‘G’:
Rebuild
Naturalize
In-Stream
Off-Line

Functional/
Physical

(a) Flooding

Consistent

Consistent

Consistent

Consistent

(b) Stream Stability/
Sediment Transport

Consistent

Consistent

Consistent

Consistent

Natural

(a) Fish Passage

Consistent

Consistent

Consistent

Consistent

(b) Aquatic
Habitat/Health

Consistent

Consistent

Consistent

Consistent

(c ) Water Quality
and Temperature

Consistent

Consistent

Consistent

Consistent

(d) Natural Heritage

Consistent

Consistent

Consistent

Consistent

(a) Cultural Heritage

Consistent

Inconsistent

Inconsistent

Inconsistent

(b) Boating

Consistent

Inconsistent

Inconsistent

Inconsistent

(c ) Fishing

Consistent

Inconsistent

Consistent

Consistent

Social
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Summary of Application of Evaluation Criteria

Environment

4
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Economic

Evaluation
Criteria

Alternative ‘C’: Alternative ‘E’: Alternative ‘F’: Alternative ‘G’:
Rebuild
Naturalize
In-Stream
Off-Line

(d) Park Vistas

Consistent

Inconsistent

Inconsistent

Consistent

(e) Pubic Safety

Consistent

Inconsistent

Inconsistent

Consistent

(a) Life Cycle Cost
(capital and O&M)

Consistent

Consistent

Inconsistent

Consistent

(b) Liability

Inconsistent

Consistent

Inconsistent

Inconsistent

(c ) Tourism

Inconsistent

Inconsistent

Inconsistent

Inconsistent

Inconsistent Application of Evaluation Criteria
The following Evaluation Criteria were inconsistently applied in the ratings by the respective
Stakeholder Representatives:
Cultural Heritage
Boating
► Liability
► Tourism
►
►

Cultural Heritage: This Evaluation Criterion is intended to primarily capture and consider the
value of the in-place built heritage resources (Riverside Dam and the former mill race). The
Riverside Dam is listed on the City of Cambridge Heritage Properties Register but is not a
provincially designated property. All of the Alternatives would to varying degrees impact both the
built heritage features of the Riverside Dam and the former mill race. Notably, the existing dam
and the control structures (which are visible above the water) would have to be removed for all of
the Short-listed Alternatives.
Boating: The intent of this Evaluation Criterion relates to the recognition of the various boating
opportunities within the Speed River and the headpond. The headpond currently offers flat water
boating opportunities, whereas a river (dam removed alternative) would offer riverine or ‘white
water’ type conditions. It is understood, based on public feedback received to-date, that the
majority of patrons of Riverside Park prefer the existing flat water conditions, however there are
also some members of the public that use this section of river as part of longer boating (canoe)
trips. The Riverside Dam itself provides a navigation challenge as boaters have to portage around
the dam and cross King Street to an area that is easily accessible. The inconsistent application
of this evaluation criteria by the Workshop Stakeholders may be attributed to the preference of
one form of boating (flat water vs. riverine) over the other.
Liability: This Evaluation Criterion relates to the extent or form of liability the City would assume
associated with the alternative chosen. If a dam continues to exist, the City would continue to be
at risk, due to the potential for damage caused to persons or property resulting from the misoperation or failure of the dam, or from any injury deemed to be related to the presence of the

TP111118

Page 95

City of Cambridge
Riverside Dam Class Environmental Assessment
Environmental Study Report
July 10, 2018

Amec Foster Wheeler
Environment & Infrastructure

dam structure or associated headpond (i.e., potential for drowning, etc.). This liability could be
significant depending on the circumstances associated with a failure and the magnitude of the
resultant impact. If the selected preferred alternative involves a structure (i.e., dam or rocky
ramps), the liability the City assumes is increased over a natural state alternative (no physical
structure). If the preferred alternative does not include a physical structure, the City’s liability
would be significantly reduced. The inconsistent application of this Evaluation Criteria by the
workshop stakeholders may have been attributable to a lack of understanding of what public
liability means and how each Short-listed Alternative would influence the City’s level of liability.
Tourism: This Evaluation Criterion, which was added at Workshop No.1, was understood to
represent the potential financial contribution the Riverside Dam and headpond related to tourism
opportunities in the surrounding area, especially Riverside Park and the Preston community. This
Evaluation Criterion was inconsistently applied for all Short-listed Alternatives, largely in the
opinion of the Project Team, due to the difficulty associated with the definition and how best to
interpret public behaviour and how tourism influences could be quantified.
Overall Ranking
The Project Team compared the Overall Ranking (1 through 4) of the Short-Listed Alternatives
by the Stakeholders (ref. Table 6.7).
Table 6.7:

Respondent

Overall Ranking of Alternatives
Alternative ‘C’:
Rebuild

Alternative ‘E’:
Naturalize

Alternative ‘F’:
Instream

Alternative ‘G’:
Offline

Value

Ranking

Value

Ranking

Value

Ranking

Value

Ranking

1

-6

4

108

2

158

1

12

3

2

4

4

33

2

13

3

35

1

3

45

4

124

1

78

3

86

2

4

71

1

-67

2

-111

4

-68

3

5

71

1

-67

2

-111

4

-68

3

6

17

1

2

3

-5

4

4

2

7

21

1

-1

2

-13

3

-13

3

8

-2

4

52

1

22

2

20

3

9

12

2

22

1

-5

4

2

3

Net Rating
Project Team

2.4
8

3

1.8
14

1

3.1
3

4

2.6
10

2

The intent of this summary is to illustrate if there was a consensus amongst the Stakeholders in
their ranking of alternatives and to identify if there were any differences between the Stakeholder
rankings. The information in Table 6.7 suggests that most Stakeholders consider Alternative ‘E’:
Naturalize as either their first or second choice, which results in it becoming the consensus
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alternative selection on the basis of the ranking comparison. In terms of Alternative ‘C’: Rebuild,
the rankings are much more polarized, with respondents generally either ranking this alternative
as the most preferred or least preferred. The other two (2) alternatives, Instream Structures
(Rocky Ramps) or Offline Dam are consistently ranked lower than the other two (2) by the vast
majority of Stakeholders.
A further assessment was done by the Project Team to establish the rankings using the Majority
Ratings, as developed by the Stakeholders. For this assessment, two (2) approaches were
considered; the first applied all of the information as received, whereas the second removed the
Tourism criterion due to the issues and concerns cited earlier. On this basis, the results of the
alternative rankings are listed in Table 6.8.
Table 6.8:

Respondent

Overall Ranking Applying Majority Ratings With and Without Tourism
Alternative ‘C’:
Rebuild

Alternative ‘E’:
Naturalize

Alternative ‘F’:
Instream

Alternative ‘G’:
Offline

Value

Ranking

Value

Ranking

Value

Ranking

Value

Ranking

Stakeholder
Majority

13

1

12

2

-3

4

0

3

Stakeholder
Majority
(without
Tourism)

10

2

15

1

0

4

3

3

As evident in Table 6.8, using all criteria results in a slight preference for Alternative ‘C’: Rebuild,
however if the Tourism criteria is screened, Alternative ‘E’: Naturalize becomes preferred.
Regulatory Agencies’ Perspectives
The Ministry of Natural Resources and Forestry (MNRF), the Grand River Conservation Authority
(GRCA), and the Region of Waterloo were also invited to attend and participate in the Stakeholder
Workshops. Including the regulatory agencies in the discussion of the Alternative Assessment
was intended to allow the other Stakeholder representatives to gain a better understanding of the
agencies’ point of view and areas of concern related to their mandate. None of these
organizations submitted an Alternative Assessment Smart Spreadsheet. The following however
provides a summary of the respective agencies’ Regulatory Position, based on the most recent
correspondence received from the agency.
Ministry of Natural Resources and Forestry (MNRF): Correspondence dated May 31, 2017
provides direction that from a natural environment and a public safety perspective, the MNRF
supports an alternative that would include decommissioning of the Riverside Dam for the following
reasons:
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This alternative would contribute to the recovery of provincial species-at-risk fish and
mussels (Silver Shiner and Wavy-rayed lampmussel) that are known for this stretch of the
Speed River.
► This alternative would enhance the native fish communities as outlined in the Grand River
Fisheries Management Plan. A healthy fishery provides multiple benefits to the watershed.
► Decommissioning the dam would also eliminate the potential hazard that would be
associated with the infrastructure over the long-term.
►

Grand River Conservation Authority (GRCA): GRCA provided comments on October 18, 2016
which included the detailed assessment of alternatives and stated that the GRCA continues to be
supportive of the alternative to naturalize the Speed River (Alternative ‘E’), as the preferred
alternative to address the problem statement of this Class EA.
Region of Waterloo: The Region of Waterloo provided comments on May 13, 2013 and
additional comments on May 25, 2016 indicating that the Region has no fundamental
disagreement with the preferred alternative identified at the time (Naturalize Speed River). It is
noted that the removal of the dam and the naturalization of the upstream portion of the river with
riffle areas would provide natural aeration of the water.
Indigenous Communities
Consultation with Indigenous Communities is an important component of the Class EA process.
The following communities have been contacted during the Class EA process:
Six Nations of the Grand River
► Mississaugas of the New Credit First Nation
► Haudenosaunee Development Institute
►

These First Nation communities were not invited to participate in the Stakeholder Workshops,
however the City has separately consulted with the Indigenous Communities outside of the
Stakeholder Workshops.
Area Indigenous Communities were notified of the project at start-up, and also of the Public
Information Centres (PICs) over the course of the project. Furthermore, the City and its
Consultant Team met face to face with the Six Nations of the Grand River and the Mississaugas
of the New Credit First Nation in September, 2017 (the Haudenosaunee Development Institute
was also contacted, however no meeting was arranged). Verbal support for the Naturalize Speed
River alternative was provided from those Indigenous Communities consulted.
6.2

Revisiting the Recommendation of the Preliminary Preferred Alternative.

Council Direction
On March 6, 2018 City of Cambridge staff delivered a report to Council (see Appendix A), asking
Council to authorize staff to file the Class EA Project File and post the Notice of Completion for
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the thirty (30)-day review period. The draft Class EA Project File at that time included a
preliminary preferred alternative to remove Riverside Dam and Naturalize the Speed River.
In response to a significant community appeal to rebuild or repair Riverside Dam, Council
acknowledged that the existence of a dam and mill pond in the Preston Community is an asset of
significant historical value and pride to the community that should be maintained. Council also
considered Riverside Dam to be essential to the enjoyment of Riverside Park and the identity of
Preston. As a result, Council deferred the proposed recommendation at the March 6, 2018
meeting and asked City staff to report back on how to proceed with rebuilding and / or repairing
the dam. In response, staff and the Project Team revisited the criteria and associated assessment
and considered next steps to complete the Class EA.
Re-Assessment of the Preliminary Preferred Alternative
On April 17, 2018, City staff provided a report back to Council that outlined an approach to revisit
the “preliminary preferred alternative”, in light of the foregoing perspective on the historical and
cultural value of the dam. This approach included re-assessment of the Class EA evaluation
criteria, which represent the natural, social, cultural, economic, and technical aspects of the
environment under study. As noted earlier, these evaluation criteria were initially weighted for
relative importance in consultation with agencies, stakeholders and Indigenous Communities, and
then applied during the Class EA process to determine the “preliminary preferred alternative”. In
response to community input and feedback received from Council, the significance of the
economic, liability and flooding evaluation criteria have been revisited to align with the direction
of Council and some of the public.
For context, these three (3) evaluation criteria are described as follows:
Flooding: The presence of an in-stream structure has an impact on upstream flood
levels in a watercourse. Generally reducing flood levels is considered positive as it
reduces the extent of lands impacted by floods and associated risks. Conversely, a
proponent cannot increase flood levels on adjacent properties under the natural hazards
policies of the Provincial Policy Statement of the Planning Act.
► Life Cycle Cost (Capital and Maintenance and Operation):
 Capital Cost: Capital costs are related to the initial construction works, including
any land costs.
 Maintenance / Operation Cost: Maintenance and operations costs represent
those expenditures required to keep infrastructure in safe and good working
condition. Maintenance and operation costs for each alternative are presented
as ‘relative’ to each other, rather than absolute.
► Liability: All dam structures have an associated risk of failure. Dam failure can result in
a flood wave being released downstream and damaging persons and property (CP
Railway, King Street, various private properties). The owner of the dam can be found
liable for these damages through failure to maintain and / or operate the structure.
►

Based on the comments received and the outcome of the March 6, 2018 General Committee and
Council meetings, the following direction was provided regarding the three (3) evaluation criteria
that were revisited.
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Flooding: The greatest impact of flooding is on the Riverside Park that is City owned
land. Council, representing the City, did not express any concerns related to the
ongoing nuisance flooding of Riverside Park if a dam was rebuilt. Based on this
perspective, the Project Team concluded that flooding of the park is not a significant
criteria and hence the weighting for flooding should remain Low.
► Life Cycle Cost: The estimated capital costs to Rebuild Riverside Dam (+/- $5.4M)
versus Naturalize (+/- $5.3M) are only $100K different. The estimated average
Operating and Maintenance cost for a new dam applied in the Class EA Study is $30K
per year. Council comments, align with other comments received, indicating that this
was not a significant determinant when comparing the naturalize and rebuild
alternatives, and further Council indicated acceptance of the maintenance and operation
costs. The Project Team hence concluded that Life Cycle Costs should have a reduced
weighting and therefore the weighting in the evaluation was changed from Medium to
Low.
► Liability: Similar to Life Cycle Cost, the message from Council was that Liability was
not a significant concern and that the City will accept the risks associated with dam
operation. The Project Team hence concluded that Liability should have a reduced
weighting and it was changed from Medium to Low in the evaluation.
►

Table 6.9 provides the details associated with the Updated Alternative evaluation based on
Council direction with respect to evaluation criteria for: Flooding, Life Cycle Cost and Liability.
Based on the revised weighting, the numerical assessment results in a tie, with each alternative
receiving the same score. Given that City Council acts on behalf of its citizens, and Council has
indicated clear support for keeping the Riverside Dam, the preferred solution has been advanced
as Rebuilding the Riverside Dam.
Over April / May, 2018, City staff and the Project Team have re-engaged the active members of
the Technical and Stakeholder Communities. This has included correspondence, as well as
one-on-one meetings. The Ministry of Natural Resources and Forestry (MNRF) has re-affirmed
its support for the ‘naturalize’ alternative (ref. May 17, 2018 correspondence). Further, the Grand
River Conservation Authority also reiterated their support for the ‘naturalize’ alternative (ref. June
13, 2108 correspondence)
Further dialogue was held with both the Six Nations of the Grand River, and the Mississaugas of
the New Credit First Nation. The purpose of the meetings was to provide an update on the Study,
and outline City Council’s direction for Staff to revisit the evaluation of the two favoured
alternatives.
In addition, following the March 6 , 2018 General Committee meeting, a number of written
commentaries have been provided to City staff generally reflecting a split opinion amongst the
Rebuild versus Naturalize alternatives.(ref. Appendix A)

TP111118

Page 100

City of Cambridge
Riverside Dam Class Environmental Assessment
Environmental Study Report
July 10, 2018

Table 6.9:

Amec Foster Wheeler
Environment & Infrastructure

Update Alternative Evaluation Matrix
Evaluation Criteria

Environment

1

Functional/Physical

Evaluation Criteria

Natural

Social

TP111118

Economics

E. Naturalize Speed River

Rating

Rating

Value

Value

Description

Value

1

Flood depth

Neutral

0

Positive

2

Medium

2

Presence of barrier

Neutral

0

Positive

2

High

3

Presence and nature of barrier

Positive-Neutral

1

Positive

2

High

3

Condition of Benthic community

Neutral

0

Positive

2

Medium

2

Presence and extent
of headpond

Neutral

0

Positive

2

(d) Natural Heritage

Low

1

Extent of riparian habitat

Positive Neutral

1

Positive

2

(a) Cultural Heritage

Very High

5

Extent of impact to built heritage

Positive

2

Negative-Neutral

-1

(b) Boating

Medium

2

Type of boating experience

Neutral

0

Negative-Neutral

-1

(c) Fishing

Medium

2

Type of fishery

Neutral

0

Negative

-2

Very High

5

Preferred public view

Neutral

0

Negative

-2

Neutral

0

Positive

2

(a) Fish Passage

(d) Park Vistas

4

C. Rebuild Dam

Low

(b) Aquatic Habitat /
Health
(c) Water Quality and
Temperature

3

Measure

Description
(a) Flooding
(b Sediment Stability /
Sediment Transport
2

Alternatives

Weighting

Description

(e) Public Safety

High

3

Condition / presence of dam
Water depth and velocity

(a) Life Cycle Cost
(capital and O&M

Low

1

Estimated Costs ($)

Negative-Neutral

-1

Positive-Neutral

1

(b) Liability

Low

1

Potential for damage
to persons or property

Negative-Neutral

-1

Positive

2

NET SCORE

12

NET SCORE

12
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PREFERRED SOLUTION

The objective of the Class EA study has been to develop a long-list of alternative solutions to
manage the future of the deteriorating Riverside Dam. The long-list of alternatives has been
reduced to a short-list through a preliminary screening process based on technical and regulatory
feasibility. The short-list has then been evaluated using a broad range of criteria representing the
technical, natural, social and economic environments surrounding the Riverside Dam, including
engagement with Stakeholders, Technical Agencies and Indigenous Communities, eventually
leading to a Preferred Alternative that balances the priorities of the various stakeholder groups.
A recommendation was taken to the General Committee of Council, which resulted in Council
direction to amend various evaluation criteria based on Council’s acceptance of flooding and
liability, as well as long term Operations and Maintenance costs, thereby reducing the relative
weighting of those criteria.
Based on the updated assessment and Council direction, Alternative ‘C’: Rebuild the Riverside
Dam provides a management solution that addresses key aspects of the Problem Statement,
notably the least impacts to the social environment. Although Alternative ‘C’ has the largest
impact on the technical and natural environments, various measures have been identified that
can be incorporated into the implementation of Alternative ‘C’ which can reasonably mitigate those
impacts. Therefore, with all factors considered, Alternative ‘C’: Rebuild the Riverside Dam has
been advanced as the preferred solution.
The Project Team has identified the alternative to Rebuild the Riverside Dam as being the
preferred solution for the following reasons:
►
►
►
►
►

►
►

Stakeholder Workshop engagement essentially established the Rebuild alternative as the
first or second choice amongst those participating, resulting in it having a high ranking;
The Capital Cost associated with the Rebuild alternative is essentially the same as the
Naturalize alternative;
The Short and Long-term Liability to the City is considered acceptable by City Council;
The Rebuild the Dam alternative was ranked consistently higher than all other, under the
Cultural Heritage and Park Vistas evaluation criteria;
The Rebuild the Dam alternative aligns closely with the City of Cambridge’s Corporate
Strategic Plan (2016), specific to many of the plan’s goals and objectives as they apply to
culture and heritage, and parks and recreation;
The existence of a dam and mill pond in Preston is considered by many to be an asset of
significant historical value and pride to the community that should be maintained; and,
Council also considered Riverside Dam as essential to the enjoyment of Riverside Park
and the identity of Preston.

The following secondary elements are also recommended to be considered / implemented with
the Preferred Alternative:
►

Incorporation of a fish ladder to facilitate seasonal movement of aquatic species;
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Operable water level gates / valves to allow for the automated adjustment of headpond
water levels to facilitate sediment management, and flood impact mitigation;
► Additional Dam Safety features in accordance with provincial standards and requirements;
► Incorporation of interpretive/educational elements to improve interaction of park patrons
with the Speed River, while limiting the damage caused to riparian habitat by trampling
(i.e., provision for designated trails, barrier landscaping, river viewing areas, etc.),; and,
► Explore opportunities to honour and respect the role of the Riverside Dam in the formation
of Preston and the surrounding community through various means; this will require
additional consultation with the public.
►

The following additional analysis/study should be completed in association with the next stages
of design:
►
►
►
►

►
►
►

Borehole drilling of the existing dam structure to the depth of the foundation to generate
more accurate detail on the composition and depth of the core of the structure;
Detailed core drilling of the headpond area, including additional sediment sampling to
establish detailed information on the depth, extent and quality of the sediment;
Generation of a sediment management plan that meets provincial regulations with a goal
of maximizing the amount of sediment managed on-site to minimize the economic impact;
Detailed hydraulic modelling of the study area with consideration for two-dimensional
analyses including an update to the Regulatory floodplain and associated 2-zone policy
area;
wayfinding and infrastructure design to facilitate canoe/kayak portage connection from the
Speed River to the Grand River;
Assessment of the existing Sulphur Creek inlet structure and redesign of the inlet structure
or incorporation of features within the Speed River to maintain existing inflow; and,
Full recording and documentation of the existing dam and its associated cultural heritage
landscape, including the stoplog sluiceway structure, the Cambridge Mills site, and
Riverside Park in the area of the dam prior to its rebuilding.

In terms of the Implementation process, subject to the Project successfully clearing the Public
Review period (i.e. no Part II Orders) and receiving Council funding, the next steps will be as
follows:
►
►
►
►
►
►

Preliminary Design / Project Planning
Public Consultation on matters of public interest, including cultural heritage and riparian
space planning
Initial Detailed Design
Further review with Technical Agencies, public stakeholders and Indigenous Communities
Finalize Detailed Design
Permitting / Approvals, including:
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Tendering
Construction
► Monitoring
►
►

As noted under the Environmental Assessment Act, the Municipal Class Environmental process
includes a provision whereby:
Any member of the public who has unresolved concerns with a proposed project can
request that the Minister require the proponent (of the project) to prepare an Individual
Environmental Assessment – Part II Order (Bump-up)
In the event of a Part II Order(s), Ministry staff reviews the issues and concerns raised. The
Minister may also enlist input from other ministries and technical agencies. Pending input and
review, The Minister will make a final decision whether or not to require an individual
Environmental Assessment be prepared by the City.
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