CAMBRIDGE

It's all right here

amec
foster
wheeler

Public Information Centre No0.3
Presentation of Alternative Solutions for Riverside Dam

Class Environmental Assessmen
City of Cambridge

June 27, 201




T N '
Welcome e ~

amec
foster

Introduction wheeler

\

AThank you for attending tonightos
The purpose of this gathering Is to provide an opportunity for area
public, park users, and other stakeholders to review the preliminary
alternatives being considered for the Riverside Dam.

Meeting Agenda

5:30 pm T Informal drop In period during which project details will be
displayed on storyboards

6:00 pm T Presentation by City staff and the Project Team

6:30 pm T Open microphone question and answer period

/:00 pm 1 Storyboards & one-on-one discussion period; an
opportunity for individuals to discuss the project with City
staff and the Consulting Team
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It's all right here

A Riverside Dam was constructed between
1860 and 1880 to support Erb Mill

A Maintenance of the structure likely ended
once the dam and assocliated mill race were
no longer required to power the mill

A Dam has deteriorated to current state

A 2008/2009 structural investigation (Sanchez)
determined dam to have elements in poor
structural condition

A Emergency repair of south control structure
completed in December 2008
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A Many projects related to municipal infrastructure that are similar in nature,
are carried out routinely, and have predictable and mitigatable
environmental effects, are investigated according to the process outlined In
the Municipal Engineers Association "Municipal Class Environmental
A s s e s s necther 2000, as amended 2007, 2011 & 2015).

A The Municipal Class Environmental Assessment (Class EA) process
categorizes proposed municipal projects according to their anticipated
environmental impact, and requires increasingly stringent review
reguirements as the magnitude of the impact increases.

A Thisprojecti s being conducted in compliar
Municipal Engineers Association "Municipal Class Environmental

A s s e s s necther 2000, as amended 2007, 2011 & 2015).
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Phase 2
Alternative Phase 5

Planning Implementation
Solutions

Schedul e nB
Environmental

Agency and Assessments are

sielelnlee) to complete Phase

Consultation 1, 2 and 5.
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A The Baseline Inventory is completed in order to characterize the Study Area in its
existing condition
A Constraints and opportunities are identified

A The following assessments have supported the Baseline Inventory for the Riverside
Dam and the environment:

Structural and geotechnical engineering
Hydrologic & hydraulic engineering
Stream morphology

Aqguatic and terrestrial resources

Water quality & sediment quality/quantity
Park use inventory

Cultural heritage

. - o 0 0
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Baseline Inventory

Structural and Geotechnical Englneerlng
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Geotechnical investigations (coring and
petrographic examination) and structural
Inspections (visual/tactile) were completed
In 2014 after the last public meeting and
determined that:

A The dam has deteriorated further
since the 2008 Iinspection
(Sanchez).

A Within 2 to 10 years the risk of dam
fallure wouldbed 1 g h O

A Regular inspection of the dam to
monitor the condition and assess
short-term risk IS recommended.

A The existing stop log structures are
not considered repairable.
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Description

Composite photograph of Riverside Damn
Core measuring 1930mm in length a
Jeoec ed showin gtwodstmctsegmen (A
concrete protion (Omm to 620 mm) with
series of three genera ty fomﬂy spa

I macro-cracks approximately 100 mm, 20
mm, and 270 mm onentated sub-parallel

(nght angles) to the dam surface (black
aIrows). acro-eraekngwm n the concr
measured up o 10 mm wide and howea

evidence of secondary mineralization in the|

form of ettringite % .. on the open crack

faces. The loosely bound cobble interior (B

of the dam measured from 6820 mm to 183

mm and displayed major fractures throug
m granular gneiss, carbonate, and diorite rock

types. No dcahon of cementitious
materials were noted on the gravel cobbl
e fragments exam ned The xteno
ace of the dam (C) di P‘aved
whybrownstanedandca! postm
) ongwrth evidence of biologica
groun e form of moss.

Abrasion of calcite deposits on
surface due to coring operations




Baseline Inventory
Hydrology & Hydraulics =

—— REGULATORY FLOODPLAIN

A The eXIStI ng dam IS eStI mated tO h cpjz:fszgz:i:;;? AND ID NUMBER (GRCA)
Increase fIOOd IeveIS upstream by mmm 1281 CROSS—SECTION LOCATION AND ID NUMBER iAMEi)
0.58 m (+/-) during the Regional

Storm event (Paragon, 1992).

A Any modification to the dam must
not Increase upstream flood levels
and must consider upstream
riparian rights.

Stream Morphology and Sediment Quality/Quantity
A Sediment transport is impaired by the dam leading to impoundment in the headpond.

A Headpond sediment sampling indicates concentrations of Zn, Cd, Cu, Pb exceed
MOECC standards.

A Up to 13,000 m3 of sediment is estimated to be impounded in the headpond.
A Sediment management would be required for all management alternatives.
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Baseline Inventory .

Aquatic Resources

A Species at Risk (SAR):
U Habitat for Wavy-Rayed Lampmussel Is known to
occur both upstream and downstream of the dam.

U Habitat for Silver Shiner i1s known to occur
downstream of the dam.

A The Grand River Fisheries Management Plan generally
recommends removal of dams and other barriers.

A Riverside Dam provides enhanced recreational angling while
Impeding the quality of native fish habitat by impacting flow,
sediment transport, and fish migration.

Terrestrial Resources
A No significant constraints.

Water Quality

A Dissolved oxygen concentrations in the headpond are significantly reduced and
Impair aquatic habitat.

Riverside Dam Class Environmental Assessment




J—

=
& T

/{’/ //-"f-:-y-—' 0 \

ey
-

w/l/ . Y
I (N4
l{ (s
u [N
» V= >4
\/ CANADA

CAMBRIDGE

It's all right here

Baseline Inventory

Park Use & Inventory

A Riverside Park is extremely well used and ARG o oo
popular for the citizens of Cambridge

A The interrelationship of Riverside Park
and the Speed River, Riverside Dam and
Headpond Is considered significant and

highly Iinfluential on the social value of the
Park

Cultural Heritage

A The Riverside Dam is listed on the
municipal Heritage Properties Register

A The dam has been considered worthy of

designation under the Ontario Heritage
Act
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Eight (8) management alternatives have been considered for the Riverside
Dam and the local environment:

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

T O TTMUO®
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A Not considered viable given the current structural condition of the Riverside
Dam. - I

‘

B 1 Repair Riverside Dam

A Previously considered, butnot | _ ...
evaluated R
A Repair would involve: — s
- Removal of the crest of the existing dam

- Grouting the rubble core and filling any voids

- Installing a new concrete cap across the full cross section of the dam
A North/south stop log structures would require replacement
A Modifications to the dam would consider opportunities to:

- Reduce upstream flood elevations

- Facllitate fish passage and sediment transport
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A Remove existing dam and A Reconstruct dam with lowered
reconstruct new concrete crest elevation
gravity dam and associated A Considered an implementation
stop log structures option for Alternative C: Rebuild

Dam

A Modifications to the dam
would consider opportunities
1O

- Reduce upstream flood
elevations

- Facilitate fish passage
and sediment transport
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Management Alternatives

E T Naturalize Speed River

A Decommission dam

A Restore 800 m +/- of natural river

A Opportunity to manage a portion of
sediment on site (cap In place, or
mIXing)

A Generates additional riparian
corridor with natural heritage
restoration opportunities

BaAbeid INRE
B Al

Sk
T e TR 1:1,250
ol e e ALTERNATIVE &' &
NATURALIZE SPEEDRIVER | 3=t 111118
CITY OF CAMBRIOGE ~W.\+a:l=- e W =
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Rock Structures

A Decommission dam

A Construct rock structures o r
rampsao

A Rocky ramps would generate

localized pools upstream creating a
headponoc
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Naturalize Speed River Decommissioning of Dam

A Decommission dam A Remove dam by incrementally
AConstruct new s ma lldweringtheepil\kay i ne 6 da m
and headpond A Would allow relatively quick
A Construct natural channel Implementation to reduce risk of
A A berm would be constructed to failure
separate channel from headpond A In time, it would be similar to
S U AT Alternative E, Naturalize the Speed
T R N River
U NN RN A A Screened: Considered an
Implementation option for
Alternative E
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A Evaluation criteria are categorized under the broader set of environments yheeler
assessed as part of the Baseline Inventory, per the Municipal Class EA process:

- Physical, Natural, Social & Economic Environments
A Evaluation criteria are selected to:

- Provide a basis on which to compare alternatives

- Measure negative or positive effects (quantitatively or gualitatively)
A Criteria Weighting:

- Low, Medium, High, Very High

- Considers the value of the resource the criteria represents

- Considers the variability of impacts and impact mitigation across the
alternatives

- Weighting for certain criteria have been updated based on the significant
public support communicated with respect to the value of the Riverside Dam
and headpond by the community
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Alternative Evaluation Matrix

Table 3.1: Alternative Evaluation

\ \
A\

F: Construct In-stream Rock
Structures
Flooding is reduced, some
impact remains

It's all right here

G: Build Offline Dam &
Naturalize Speed River

Flooding is minimized

Improved sediment
transport

Rarrier eliminated

Riverine conditions restored

Natural channel regime
reinstated

Rarrier eliminated

Riverine conditions restored

Although mionr backwater

areas will exist, conditions

will be improved relative to
a dam

Offline headpond is
considered an improvement
relative to existing online
headpond

Some opportunity for
riparian rehabilitation

Some opportunity for
riparian rehabilitation

Dam would no longer
function. Elements of
original structure would be
restored

New dam would have
historically sympathetic
design, but alternated
dimensions

Provides neither a
consistent flat water nor
riverine boating experience.
Rocky ramps may continue
to be barriers

Navigation barrier
eliminated. Boating
experience changes from
flat water to riverine

Creates mix of riverine and
pond fish communities,
considered negative by

majority of park users and

local business

Creates 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

Headpond area reduced
significantly

Steep slopes associated
with rocky ramps will
increase velocities locally

iIssues of the existing dam

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

$7.4M +/-

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

preferred. A 'new' dam

Natural or Economic

$8.2M +/-

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

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

Legend

Positive

geometry are not preferred.

Alternative
Environment Evaluation Criteria Weightin . R . . : : . .
g g A: Do Nothing B: Repair Riverside Dam C: Rebuild Riverside Dam D: Lower Dam Crest E. Naturalize Speed River
Flooding Low Flood depth No change No change No change Flood!ng N reducgd, some Flooding is minimized
. . Impact remains
F unctional (Physical) , — . i
Fluvial Stability / Sediment : . - Natural channel regime
Medium Presence of barrier No change No change No change No significant change :
Transport reinstated
: . Presence and nature of Assumes fish ladder Assumes fish ladder Assumes fish ladder . .
Fish Passage High . No change . . . Barrier eliminated
barrier incorporated incorporated incorporated
Aquatic Habitat / Health High Ummpeured vS. |mp§|red No change No change No change No change Riverine conditions restored
benthic community
Natural
Water Quality and : Presence and extent of - .
Medium No change No change No change No significant change Headpond eliminated
Temperature headpond
Natural Heritage Low Extent of riparian habitat No change Spmg opportu.rylty.for S.om.e opportu.nllty.for Spmg opportu.rylty .for S|gln|f|c.ant opport.um.ty for
riparian rehabilitation riparian rehabilitation riparian rehabilitation riparian rehabilitation
Dam will continue to Dam would no longer
: : Extent of impact to built : . Dam will be preserved but Dam will be reconstructed Dam will be preserved but function. Elements of
Cultural Heritage Very High : deteriorate and ultimately ) . : L ", ) ) : .
heritage be lost dimensions will be altered to historic condition dimensions will be altered original structure would be
retained/restored
Boating experience
changes from flat water to
: : . : riverine. Considered less
Boating Medium Type of boating experience No change No change No change No change desirable by majority of park
users. Navigation barrier
eliminated.
Change In prevalent
Social species to riverine
Fishing Medium Type of fishery No change No change No change No change community, considered
negative by majority of park
users and local business
The headpond vista is Headpond area reduced
Park Vistas Very High generally preferred by the No change No change No change P Headpond eliminated
. somewhat
public
: . : : Dam would meet Provincial Dam would meet Provincial Dam would meet Provincial
Considers condition and Dam will continue to Y : L : Y :
: . : : safety criteria, however its safety criteria, however its safety criteria, however its Hazards related to the dam
Public Safety High presence of dam as well as deteriorate and risk of : : : .
: . . existence represents a existence represents a existence represents a are eliminated
water depth and velocity failure increases
hazard hazard hazard
$9.0M +/- $8.5M +/- $8.5M +/
$4.9M +/-
High capital cost. Perpetual High capital cost. Perpetual High capital cost. Perpetual $5. 1M +~-
No capital cost. Dam would iInspection, operation and Inspection, operation and iInspection, operation and
Life Cycle Cost Medium Estimated Cost ($) uItimgterfaiI and resultant | main.tenance requi.red, | main.tenance requi.red, | main.tenance requi.red, High capital cost. Minor
sediment release would including future sediment including future sediment including future sediment maintenance associated
require downstream clean- removal. Dam would need removal. Dam would need removal. Dam would need with bank erosion expected
Economic up . to be replaced at end of to be replaced at end of to be replaced at end of after implementation
design life (assumed 50 design life (assumed 100 design life (assumed 100
years) years) years)
. High risk of failure and Low risk of failure, however Low risk of failure, however Low risk of failure, however
s : Potential for damage to . . L N
Liability Medium erSONS or brobert associated damages if dam presence of a dam presence of a dam presence of a dam Liability minimized
P property. stability not addressed introduces some liability introduces some liability introduces some liability
Screened. Considered
equivalent to Alternative C: Screened. Similarto
Rebuild Riverside Dam, Short-listed. Preferred from Alternative C: Rebuild Short-listed. Preferred from
Screened. Does not however modifications to a Social perspective, not Riverside Dam, however a Functional, Natural and
Summary address structural/safety the dam geometry are not preferred from Functional, modifications to the dam Economic perspective. Not

preferred from a Social

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

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

Screened. Modifications to
the dam geometry aand
reductions in headpond

area, change in park vistas,
and capital cost are less

preferred.

would also be considered perspective. Reductions in headpond perspective
preferred from an area are less preferred.

engineering perspective.
Positive Neutral Neutral Neutral-Negative Negative
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Alternative Screening

Based on the evaluation matrix, the following alternatives have been
Ns hdrn ts tardcae being considered for the Preferred Alternative:

A Alternative C : Rebuild Riverside Dam
A Alternative E : Naturalize Speed River (Remove Dam)
A Alternative F: Construct In-stream Rock Structures (Remove Dam)

Alternatives A, B, D, G and H have been screened from further assessment as

they have been deemed to have significant or unjustifiable negative effects, or
lack significant positive effects relative to other alternatives.
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Short Listed Alternatives .
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Alternative C 1T Rebulld Riverside Dam

Existing condition: Visualization:
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Key Benefits Key Constraints or Preferred from a

. Social perspective
More rigorous approval process

under Lakes and Rivers

Can replicate built heritage

Improvement Act
Maintains existing headpond and Higher life cycle cost |
park vistas Capital Cost $6.3 M
Maintains existing park uses Life Cycle Cost $8.6 M
(fishing, boating) (100 Years)
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