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To: COUNCIL

Meeting Date: 12/02/21

Subject: Riverside Dam Update

Submitted By: Kevin De Leebeeck, Director of Engineering
Prepared By: Scott MacDonald, Project Engineer

Report No.: 21-227(CD)

File No.: C1l101

Recommendations
THAT Report 21-227(CD) Riverside Dam Update be received as information;

AND THAT additional funding in the amount of $375,000 be approved for project
A/00024-20 from the Capital Works Reserve Fund for additional archaeological
assessments and design work.

OPTIONAL RECOMMENDATION FROM THE CITY MANAGER FOR COUNCIL'S
CONSIDERATION:

THAT Report 21-227(CD) Riverside Dam Update be received as information;

AND THAT a passive management approach be initated for the riverside Dam as
outlined in the Report 21-227(CD)Riverside Dam Update, with an increase in future
operating budgets of $30,000 for annual inspections and monitoring;

AND THAT staff promptly inform Council of any substantive change in the condition or
short-term risk associated with the Riverside Dam,;

AND FURTHER THAT the capital project for Riverside Dam construction, included in
the 2022 capital budget, not be approved to proceed and the current capital project
A/00024-20 Riverside Dam Detailed Design not continue and the account be closed
with the year-end capital forecast report.
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Executive Summary

Purpose

Further to Report 21-111(CD) this report provides an update regarding the status
of the Riverside Dam Replacement Project including the most recent cost
projections for the dam renewal. Environmental, archaeological, geotechnical,
and heritage studies have been completed along with a preliminary design report
and drawings. The project team has completed consultation with agencies and
Indigenous Communities, and an online Public Information Centre was held in
May 2021. The design is now at the 60% design stage.

The purpose of this report is to provide Council with an update on the design,
costs of the project, current schedule, provide information related to a passive
management approach, and to secure funding in the amount of $375,000 for
potential future archaeological and design work not included as part of the
original design scope.

Key Findings

The design of Riverside Dam has reached the 60% design level.

The new dam will be approximately 40 meters upstream from where the existing
dam is located.

The new dam will have four (4) operable vertical lift gates. It is proposed that
these will be opened in the fall and closed in the spring.

A fish ramp will be constructed to allow fish passage when the gates are closed.
A natural design of the fish ramp is preferred and is being proposed.

Additional sediment sampling, wetland assessment and design associated with
comments received from the Ministry of the Environment Conservation and Parks
(MECP) and GRCA, related to diverting flows through Sulphur Creek are now
being required. These requirements are new and were not part of the original
design scope.

A Stage 2 Archaeological Assessment was completed and it was determined that
additional Stage 3 Assessments and potentially Stage 4 Assessments are
required which were not part of the original design scope.

In order to proceed with the current project, the recommendation for additional
funding is required to complete the detailed design.
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The alternative to naturalize the river can be re-examined and would require
additional time to re-open the Class EA and would require additional funding
estimated at $600,000.

A further option of a passive management approach would cancel the current
design project and remove the associated reconstruction project from the 2022
capital budget forecast. This approach would require Council approval for
additional operating funds in the amount of $30,000 to conduct annual
inspections and monitoring.

Financial Implications

A total of $493,266 was approved for the Riverside Dam detailed design
assignment A/00024-20.

The cost to complete the additional sediment sampling, wetland assessment
design, and Archaeological Assessments is estimated to be $375,000. This
additional funding is being requested for existing project A/00024-20.

Based on 60% design the estimated total construction cost is $15,200,000 an
increase of $8,957,000 or 143% over the project cost included in the 2021 capital
budget forecast.

The estimated annual operating cost for the new dam is $35,000.

The cost of covering the debt principal and interest for the updated project total
equates to approximately $1,205,200 annually. Combined with the operating
costs, this represents a tax rate increase of approximately 1.17% based on the
2022 proposed tax levy. The impact of these costs will be incurred over the 2023
to 2024 operating budgets and will require an increase to the tax levy before
consideration of inflationary or other budget impacts.

As the City issues debt over the coming years, it is projected that the City will
reach its debt capacity limit of 10% for the tax-supported operating fund. Adding
further to the debt funding may potentially limit the City’s future financial flexibility,
such as using debt financing in the future to fund additional infrastructure projects
and may also require the deferral and/or cancellation of other capital projects.

Background

The design and construction of a new Riverside Dam is based on the Municipal Class
Environmental Assessment (EA) that was completed in July 2018 after approximately
seven years of studies and public consultation. During the public review period, the
Minister of Environment, Conservation and Parks received five Part || Order requests
asking that the City of Cambridge be required to prepare an individual environmental
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assessment. A letter from Minister Rod Phillips was received on May 31, 2019
indicating that an individual environmental assessment was not required and the City
could proceed with the preferred alternative to rebuild Riverside Dam. The Minister’'s
decision had conditions that the rebuilt dam must have operable gates, as well as a fish
ladder or an alternative fish passage method.

Using the completed Class EA, along with the Minister’s review and decision, the City
established the requirements for a new dam so that a Request for Proposal (RFP)
process could be undertaken to retain a consultant to complete the detailed design of
the new dam. The following is a summary of the requirements for the new dam:

e Incorporate a fish ladder, or alternative fish passage measure, to facilitate
seasonal movement of aquatic species

¢ Include operable gates/valves to allow the automated adjustment of headpond
water levels to facilitate sediment management and flood impact mitigation

e Safely pass the Inflow Design Flood (IDF)

e Maintain the existing normal water level in the headpond

e Not increase upstream water levels above those associated with the existing
dam

e Mitigate public safety risk to the extent reasonably practical

e Incorporate interpretive/educational elements to improve interaction of park
patrons with the Speed River while limiting damage caused to riparian habitat

e Explore opportunities to honour and respect the role of the Riverside Dam in the
formation of Preston and the surrounding community through various means, and

e Explore opportunities to honour and respect the role that the Speed River has
had for Indigenous Communities.

In March 2020 the Riverside Dam Detailed Design project was awarded to Sanchez
Engineering Inc., in partnership with B.T. Engineering, and the design was initiated.

In May 2020 due to the COVID-19 pandemic the Riverside Dam Detailed Design project
was temporarily suspended, recommencing in September 2020.

Since that time the design has progressed and a number of investigations, studies and
reports have been completed; a summary of these are as follows:
e A bathymetric survey of the headpond was completed to determine the bottom of

the headpond and to estimate the amount of sediment

e A sediment characterization assessment was completed to determine the
characteristics of the sediment

e A structural engineering site investigation was completed to determine the
current state of the dam. This investigation concurred with a 2018 Structural
Inspection that stated “based on the advancing deterioration of the past decade,
it is estimated that within two to ten years the risk of concrete pop-out is high and
with a significant local failure the integrity of the dam would be compromised.”

e A Heritage Impact Assessment (HIA) was prepared; the HIA was provided to
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MHAC for the November 18, 2021 meeting

¢ Natural heritage field work was completed to verify natural heritage findings from
the Class Environmental Assessment

e Stage 1 and Stage 2 Archaeological Assessments were completed and it was
determined that additional Stage 3 and potentially Stage 4 Assessments are
required.

e A constructability and value engineering review were completed, and

e A design report was prepared.

The design is now at the 60% design stage.

Analysis
Strategic Alignment

PLACE: To take care of, celebrate and share the great features in Cambridge that we
love and mean the most to us.

Goal #4 - Environment and Rivers

Objective 4.4 Manage city resources in a responsible and sustainable manner,
considering future needs for resiliency and community adaptation.

The Riverside Dam project has involved agency and stakeholder input as well as a
number of public engagement opportunities during both the Municipal Class EA and the
design phase of the project. This engagement has been completed to ensure that the
new Riverside Dam meets agency, stakeholder and community requirements and
interests.

Comments

Rebuilding Riverside Dam was the preferred alternative determined through the
completion of the Riverside Dam Class Environmental Assessment. The first phase of
implementation is detailed design. Input on the proposed design has been received
through meetings with approval agencies, stakeholders and Indigenous Communities. A
virtual Public Information Center was held in May 2021 to provide an opportunity for the
public to review and comment on the proposed design. This report provides an update
to Council on the project costs and schedule along with the most current design
drawings (Appendix A). The following is a summary of the key design elements and
study findings.

Key Design Elements and Study Findings:

e The new dam will be constructed upstream (approximately 40 meters) from
where the existing dam is located. This is to provide sufficient separation from
the railway bridge, as well as to provide a better vista from the King Street bridge
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and within the park. This new location will also allow a portage around the dam
that is within the park.

The new dam will have four (4) operable vertical lift gates. It is proposed that
these will be opened in the fall and closed in the spring. When the gates are
open the river will flow freely allowing sediments to migrate down river and fish
will be able to move upstream. When the gates are closed the headpond will
provide the recreational opportunities and vista that currently exists.

A fish ramp will be constructed on the southside of the dam that will allow fish
passage when the gates are closed. Passage design will accommodate forage
fish with slower swimming speeds. A natural design of the fish ramp is preferred
and is being proposed.

A ramp and work platform will be constructed on the north side of the dam (park
side) to allow maintenance equipment to access the dam as required.

During construction, sections of the park will be used for construction access and
staging areas. These sections will be closed to the public.

It is being proposed that Sulphur Creek will be used to divert river flows during
construction. This will involve some work within the park to allow higher flows to
pass through and make it safe for the public.

Elevated concentrations of cadmium, chromium, copper, lead, nickel, silver and
zinc were found. The management of sediment in place is the recommended
practice where possible. Sediment between the existing dam and new dam will
be removed and sediment upstream of the new dam will be relocated to form a
channel.

A detailed sediment management plan is now being prepared. The Ministry of
Environment, Conservation and Parks (MECP) informed the design team at an
August 24, 2021 meeting that an Environmental Compliance Approval (ECA)
may be required for the sediment management plan; this was not identified by
MECP at any earlier meetings and this approval can take up to a year. This will
impact the proposed schedule and the plan to tender this project in early 2022
will now be delayed to late summer of 2022.

A natural environment site reconnaissance found that aquatic species at risk
(SAR) are unlikely to be found upstream of the existing dam due to sediment
accumulation. Some terrestrial species will be protected during construction.

Stage 1 and Stage 2 Archaeological Assessments were completed. The Stage 2
Assessment identified three archaeological areas of interest with two of the three
areas requiring a Stage 3 assessment and potentially a Stage 4 assessment.
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The Stage 3 and Stage 4 assessments are outside the original design
assignment scope. The cost to complete these assessments could be up to
$284,000. Consultation with the Ministry of Heritage, Sport, Tourism and Culture
Industries (MHSTCI) and Indigenous Communities is ongoing regarding the
scope of these assessments.

A temporary railway crossing will be required during construction to construct the
dam.

The dam will be constructed in two phases. Phase 1 will involve the construction
of the north side of the dam, the Sulphur Creek diversion, sediment
management, existing dam demolition, and installation of the gates. Phase 2 will
involve the construction of the south side of the dam, construction of the fish
ramp, restoration work, and installation of public safety measures.

Salvaged stone from the control structures will be used in an interpretive
landscape feature to commemorate the heritage value of the existing dam.

The historic Indigenous use of the area will be recognised in a landscape feature.

Using Sulphur Creek to divert the river during construction provides an
opportunity to replace other infrastructure in Riverside Park. The Sulphur Creek
control structure needs to be replaced, as identified by Asset Management, and
would be replaced as part of the Riverside Dam project. As well a pedestrian
bridge would be replaced. These replacements will require additional design
effort with a cost of up to $91,000.

Riverside Area Improvements

The Riverside Dam project provides an opportunity for infrastructure improvements
within Riverside Park that are anticipated to be completed as part of the project totaling
$770,000 for items such as:

New Rogers Drive crossing over Sulphur Creek; $283,000

New park pedestrian bridge over Sulphur Creek; $134,000

Restoration of Sulphur Creek in area of diversion; $50,000

Restore park ring road at inlet to Sulphur Creek; $38,000

Reconstruction of park road in area of dam; $46,000

North retaining wall between existing dam and King Street bridge; $67,000

South retaining wall between existing dam and King Street bridge; $152,000
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The forecasted total capital investment associated with improvements in the Riverside
area over the next four years is approximately $20,000,000 as summarized below.

Year Description Estimate Cost

2022 Riverside Dam Roads Design $155,000

2022 Riverside Dam Renewal $15,200,000

2023 Renovation — Mickler Stadium $288,000

2023 Riverside Skateboard Park — Safety $126,200
Improvements

2024 Riverside Park Roads Construction — $1,326,000

Internal Ring Road

2024 Playground Replacement — Riverside $155,900
Front Area
2024 Riverside Pump Station Upgrade - $457,200

Construction

2025 Riverside Park Roads Construction — $2,205,600
Rogers Drive

2025 Playground Replacement — Riverside Kin $84,900
Corners Area

Municipal Class EA:

The Class Environmental Assessment (EA) considered a number of alternatives.
Several of the alternatives were screened out of further assessment since they did not
address the problem statement of the Class EA or were screened out for other reasons.
The Class EA Study came down to a decision between rebuilding a dam or naturalizing
the river.

e The alternative of naturalizing the river was investigated in detail during the Class
Environmental Assessment, and could be re-examined. This would require
additional time to work through the process of reopening the Class
Environmental Assessment and then subsequent time to complete a new design
for the naturalization alternative. A high-level construction cost estimate to
remove the existing dam and naturalize the river is $8,500,000. The estimated
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cost to reopen the Class EA and change the design is $600,000. This would also
result in a substantial schedule delay, increasing the risk of concrete pop-out on
the dam and thereby potentially weakening the structure. Council could still opt
to reopen the Class EA to revisit the naturalizing option.

The other alternative of a passive management approach can also be initiatited
at any time during the detailed design process or prior to the commencement of
construction. This alternative was considered as part of the Class EA, but was
screend out initially as it did not address the problem statement. The passive
management approach would entail regular monitoring of the dam. A
recommendation from the 2018 Wood Environmental & Infrastructure Solutions
report estimated that within two (2) to ten (10) years, the risk of concrete pop-out
(separation of the dam in two) would be high, and that if the extent of concrete
pop-out is significant, could lead to local failure, compromising the overall
integrity of the dam. A passive management approach would require, at a
minimum, annual spring inspections of the of the dam, to monitor the dam’s
condition and assess short-term risk. The estimated cost to conduct these annual
inspections is estimated to be $30,000 per year, with inflationary increases
added for subsequent years. Another consideration of the passive management
approach is that the Class Environmental Assessment is valid for ten years and
will expire in 2029 at which point a new Class EA would need to be undertaken
should there be a desire to pursue another alternative.

Next Steps:

Complete any remaining Environmental and Technical Investigations (additional
sediment sampling, Archaeological Assessments)

Finalize Detailed Design
Obtain Approvals and Permits
Tender the project in 2022

Construction, Phase 1 starting in 2022 and Phase 2 in 2023

Existing Policy/By-Law

The study of alternatives for the future of Riverside Dam was carried out in accordance
with the Municipal Class EA process and the Environmental Assessment Act. The
detailed design project is following the recommendations in the Environmental Study
Report completed during the Municipal Class EA and the Minister’s decision letter dated
May 31, 2019.
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Financial Impact
Design Costs:

In March 2020 award of the design RFP in the amount of $493,266 to commence the
detailed design of the Riverside Dam project was provided to Council. The cost of the
design work completed to date is approximately $350,000.

Additional sediment sampling, wetland assessment and design costs will be up to
$91,000.

The costs for the Stage 3 work will be up to $120,000. It will not be known if the Stage
4 Archaeological Assessments are needed until the Stage 3 Assessments are
completed. If the Stage 4 work is required the estimated cost is $164,000. However the
cost of the Stage 4 work could be more and if it not required those funds would be
returned.

Estimated Construction Costs:

The Riverside Dam construction budget was previously identified in the 2021 Capital
forecast for 2022 and 2023 as follows:

e AJ/00447-40 Riverside Dam - Sediment Removal $2,625,000
e A/00447-41 Riverside Dam - Dam Reconstruction $3,618,000

Total $6,243,000
These estimates were based on the 2018 Class EA level cost estimates.

With the progression of the design over the last year the current cost estimate for
construction is now $15,200,000. The detailed design estimate includes several key
elements that are required as result of the conditions from the Minister, these include:

e oOperating gates to reduce flooding potential and help pass sediment

e afish ladder or alternative fish passage method

e health and safety apparatus for safe access and protection of operations staff,
and

e fencing, signage and river barriers to prevent recreational use near the dam.

The estimated construction costs in the Final Environmental Study Report did not
include these requirements, as they were conditions that came after the completion of
the Final Class EA. The changes following the EA account for approximately
$2,800,000 in additional scope of work required following the Minister’s decision and
associated conditions. The remaining cost estimation difference can primarily be
attributed to the preliminary nature of estimates at the Environmental Assessment
stage, which are known to generally be +/- 30% level of accuracy. A brief summary of
the project cost evolution is provided below:
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Item Description Cost Estimate

2018 EA est. $6,243,000

+/- 30% accuracy +$1,873,000
5% Inflation (4yrs) + $1,749,000
Minister’s Conditions + $2,800,000

60% Design Estimate and Subtotal | $12,665,000

20% Contingency* | + $2,533,000

Total | $15,200,000

*Contingency increased from 10% to 20% to account for uncertainty of new (August 2021) Ministry
of Environment sediment removal ECA request and unknown associated costs from MOE.

Accordingly, the construction project budget has been updated to $15,200,000 as part
of the 2022 Capital Budget submission. This project is expected to extend over two
construction seasons and has been submitted as a multi-year budget to mitigate the
impact in a single budget year.

Estimated Operating Costs:

There are no anticipated annual operational costs associated with the naturalization
alternative, however the passive management alterntive is estimated to have an annual
operational cost of $25,000 to $30,000 for regular inpsection assessments. The annual
operating cost for the new dam is estimated to be $35,000. This estimated cost is for
operation, maintenance and inspections.

Additionally, the current capital forecast has identified this project to be debt-funded.
The cost of covering the debt principal and interest for the updated project total equates
to approximately $1,205,200 annually based on a 15-year term and estimated interest
rate of 2.25%. This represents a tax rate increase of approximately 1.17% based on the
proposed 2022 tax levy. The impact of these costs will be incurred over the 2023 to
2024 operating budgets, and will require an increase to the tax levy before
consideration of inflationary or other budget impacts.

The 2021 capital budget and forecast had previously included $109.2 million of debt
financing towards growth-funded debt, to be recovered from future DC revenues, as
well as $43.0 million of tax-supported debt over the next 10 years. As the City issues
debt over the coming years, it is projected that the City will reach its debt capacity limit
of 10% for the tax-supported operating fund. Adding further to the debt funding may
potentially limit the City’s future financial flexibility, such as using debt financing
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strategies in the future to fund additional infrastructure projects and may also require the
deferral and/or cancellation of other capital projects.

Public Input

A virtual Public Information Center (PIC) was held online using Engage Cambridge
(www.engagewr.ca/riversidedam) from May 17, 2021 to May 31, 2021. The design
was presented and an opportunity was provided to ask questions and receive feedback
on the design.

The following are highlights from the online PIC.

e The total visits to site were 108

e There were 8 engaged visitors

e There were 30 informed visitors

e Several questions were received and answers were provided by the project
team

The questions received were related to the following general themes. Project team
responses are also provided:

Why is a new dam being constructed?

The final recommended and endorsed preferred alternative from Class EA was to
rebuild a dam.

What are the environmental impacts of the new dam?

Replacement of the existing dam with a new dam will have positive effects by
permitting year-round fish passage, re-establishing a more natural sediment
transport regime and returning a portion of the river channel to a more natural
state.

Why are gates being used in the new dam to drain the headpond for part of
the year?

Although the preferred alternative from the Class EA was to rebuild the dam, it is
a condition that in order for the City to proceed with this alternative a new dam
must have operable gates to allow the natural passing of sediment downstream
and lessen the impact of spring flooding in the park.

It should be noted that significant public consultation was completed as part of the Class
EA study including four public information centres, four sets of technical and
stakeholder advisory committee meetings, two stakeholder group workshops and a
variety of individual outreach meetings.
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Internal/External Consultation

Consultation with internal and external stakeholders is a key component of the
Riverside Dam project. The following summarizes the internal and external stakeholders
consulted during the design.

Internal Consultation:

Parks and Recreation staff

Manager of Realty Services

Senior Heritage Planner (presentation to MHAC scheduled for October 21)
Senior Environmental Planner

Landscape Architect

External Consultation:

Technical Advisory meetings have taken place during the design. The project team has
met with the following agencies.

Ministry of Natural Resources and Forestry (MNRF)

Ministry of the Environment, Conservation and Parks (MECP)
Grand River Conservation Authority (GRCA)

Transport Canada

Department of Fisheries and Oceans Canada

Canadian Pacific Railway

Indigenous Communities:

The project team has consulted with the following Indigenous Communities..

Six Nations of the Grand River (SNGR); met with SNGR during the Class EA and
during the design phase, they also participated in archaeological work in 2021.

Mississaugas of the Credit First Nation (MCFN); met with MCFN during the Class
EA and arranging to meet with them during the design phase, they also
participated in archaeological work in 2021.

Haudenosaunee Confederacy through the Haudenosaunee Development
Institute (HDI); met with HDI during the design phase, they also participated in
archaeological work in 2021.

Detailed information on Indigenous Community consultation completed during
the Class EA is included in the Environmental Study Report (ESR). The ESR can
found on the Riverside Dam project page on the City's website
(https://www.cambridge.ca/en/learn-about/riverside-dam.aspx#). Section 8 of
Appendix A (Part B of ESR) contains a summary of the consultation along with
correspondence and meeting minutes in Appendix A10 (Part C of ESR).
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Conclusion

The detailed design of the new Riverside Dam has progressed over the past year, and
has reached the 60% design level. Details of the new dam and how it will be
constructed are now available and have been shared with internal and external
agencies, the public, and Indigenous Communities. This report provides Council with an
update on the design, costs and schedule.

Additional funding in the amount of up to $375,000 is being requested to complete
Stage 3 and Stage 4 archaeological assessments ($284,000) and additional design
($91,000) that was not part of the original scope of work.

The estimated capital construction cost has increased from the orignial 2018 Class EA
estimate of $6,243,000 in consideration of additional Minister Conditions and inflation is
now currently estimated at $15,200,000.

As an alternative, Council may decide to adopt a passive management approach,
featuring regular inpsection assessments at an estimated cost of $30,000 annually.

Signature

Division Approval Reviewed by the CFO

ﬁ /% Reviewed by Legal Services

Name: Kevin De Leebeeck
Title: Director of Engineering

Departmental Approval

goks

Name: Hardy Bromberg
Title: Deputy City Manager, Community Development

City Manager Approval

VMMCMMW /

Name: David Calder
Title: City Manager
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Attachments

¢ Appendix A — Design Drawings
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NOTES

1.

ALL SITE INFORMATION SHOWN
COMPILED FROM EXISTING MAPS. ALL
DIMENSIONS MUST BE VERIFIED ON
SITE AND REPORT ALL DISCREPANCIES.
CONTRACTOR TO VERIFY LOCATION OF
ALL SUBSURFACE SITE SERVICES
PRIOR TO ANY EXCAVATION.
CONTRACTOR TO REPAIR ALL DAMAGES
AT NO COST TO OWNERS(S).

REINSTATE ALL AREAS DAMAGED BY
CONTRACTOR OUTSIDE DESIGNATED
WORK AREAS.

ALL GRADED AREAS TO RECEIVE 100
mm TOPSOIL AND HYDROSEED UNLESS
OTHERWISE SPECIFIED.

ALL EARTH FILL TO BE COMPACTED TO
95% MAX. DRY DENSITY.

EXCAVATION FOR TREES/SHRUBS TO BE
INCLUDED IN THE UNITY PRICE BID FOR
SUPPLY AND INSTILLATION OF
TREES/SHRUBS.

ALL MEASUREMENTS ARE IN
MILLIMETRES UNLESS OTHERWISE
SHOWN.

PROTECT EXISTING TREES TO REMAIN.

LEGEND

“ EXISTING TREES TO REMAIN

TOPSOIL 300 mm AND SEED,
INCLUDING ALL DISTURBED AREAS.

P WOODLAND PLANTINGS,
T REFER TO L—-2

C LU SHRUB MASS PLANTINGS
Runnne REFER TO L-2
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T RIVER SHORE LINE

REFER TO L—-2
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TREE TIE TO BE FASTENED AROUND THE TREE IN A FIGURE EIGHT,

EL LT USING NO.9 GA. GALV. WIRE ENCASED IN 13mm@ BLACK RUBBER HOSE.
m = STAKING HARDWARE TO BE REMOVED N DO NOT CUT OR DAMAGE LEADER
T d AFTER ONE GROWING SEASON. > :"),; NOTES
Woodland Plantings STEEL 'T' BAR (40 X 40 X 5 X 2400) OR ACCEPTABLE WOODEN < 7 % PRUNE ONLY INJURED BRANCHES. RETAIN NATURAL SHAPE —_
) SUBSTITUTE. PLACE STAKE ON SIDE OF PREVAILING WIND, N Bo
. Rrw < % Iggg/:ld:ous Treehs 200 _8250 Cl\n; htl.: NOTE: USE 2 STAKES WHEN TREE IS OVER 2.5m IN HEIGHT u A\ 1. ALL SITE INFORMATION SHOWN
1 1) . o ACEr saccharum sugar viaple TREES UNDER 70mm CALIPER REQUIRE 2 STAKES, TREES 70mm ™~ v |2 \F X
C AR~ 50% Tilia americana Basswood CALIPER AND OVER REQUIRE 3 STAKES. 2 SPRRS TREE TIE TO BE FASTENED AROUND THE TREE IN A FIGURE COMPILED FROM EXISTING MAPS. ALL
N ) ;_5“4(_‘; . §2> " EE;;BTE,:SnggENo.QGA.GALV.W|RE ENCASED IN 13mm@ DIMENSIONS MUST BE VERIFIED ON
S €3 Small Deciduous Trees 60 cm - 90 cm ht. & SITE AND REPORT ALL DISCREPANCIES.
Typ 83 g ] o o WHITE CORRUGATED PVC PIPE RODENT GUARD 50mm o XX I
: (o 25% Prunus virginiana Choke Cherry BELOW GRADE TO 600mm ABOVE Xt oy \Z ” 2. CONTRACTOR TO VERIFY LOCATION OF
10 m Sq. e (‘“@ o) V vy STEEL 'T' BAR (40 X 40 X 5 X 2400) OR ACCEPTABLE
@ %§~ E (\6‘; 75% Celtis occidentalis Hackberry "\%i. N ::6‘*“’ ¢ (Jwv, WOODEN SUBSTITUTE. PLACE STAKE ON SIDE OF PREVAILING ALL SUBSURFACE SITE SERVICES
s WIND. NOTE: USE 3 STAKES WHEN TREE IS OVER 2.4m IN
o N § . % Coniferous Trees 100cm - 125 cm ht.: "’\'! 5 &u HEIGHT " PRIOR TO ANY EXCAVATION.
; - 50% Picea pungens Green Spruce LT A u%e&w
é , 50% Pinus glauca White Pine REMOVE PLASTIC CONTAINERS. PLACE ORGANI | \ Nt BASE OF ALL TREES TO BE FLUSH WITH GRADE OR 75mm CONTRACTOR TO REPAIR ALL DAMAGES
g @ Shrub: 50cm ht T;O;JQ;N;/TS”; C\;ﬁt‘;’gfg‘g&iggg Rl's’\:{g\éii:'zzz — <§ Ll _ *# # ABOVE FINISHED GRADE IN POORLY DRAINED SOILS. TRUNK AT NO COST TO OWN ERS(S)
rub: 50cm ht.: . FLARE MUST BE VISIBLE, DO NOT COVER TOP OF
50% Physocarpus opulifolius Ninebark IS UNSTABLE REMOVE TOP RIM OF ORGANIC l _!_ a;** ROOT BALL WITH SOIL 3 RE I NSTATE ALL AREAS DAMAG ED BY
CONTAINER AND SLICE SIDE OF THE POT VERTICALLY PO =5 » 3289 %2
Typ. 10 m Sq. 50% Sambucus canadensis American INAT LEAST 3 PLACES TO FACILITATE ROOT el g I i=E %2 (78 * K x* 100 LAYER OF SPEGIFIED MULCH CONTRACTOR OUTSIDE DESIGNATED
Eld SR N\ pe = s
“ 1:1 SLOPE ON SIDES OF PLANTING HOLE. SCARIFY = o V ) % Tte E‘-__E 5 ° #a)g@ CONSTRUCT 100mm HIGH TOPSOIL SAUCER AROUND BASE OF WORK AREAS.
EDGES OF PLANTING PIT [&l7 of =" ALL TREES AND SHRUBS. 4. ALL GRADED AREAS TO RECEIVE 100
WATER THOROUGHLY AFTER PLANTING T » W | cUT AND REMOVE ALL TWINE, ROPE, WIRE AND BURLAP FROM mm TOPSOIL AND HYDROSEED UNLESS
ALL TREES TO BE SPRAYED WITH ANTL%EOS'LC;:SI;L?:F;T’\?C\; E ] | | |— | TOP HALF OF ROOT BALL OTHERWISE SPECIFIED.
S :E:;y | i i__ I DIG SAUCER 3X THE DIAMETER OF ROOT BALL 5. ALL EARTH FILL TO BE COMPACTED TO
= LLLLLLLLLTEE 3 REMOVE ALL FOREIGN MATERIAL FROM EXISTING SOIL. ﬂ S P 0
= = BACKFILL WITH EXISTING SOIL MIXED 3:1 WITH TOPSOIL. L — '”:|| | ' | 95 A) MAX. DRY DENS ITY.
ST i FIRMLY COMPACT OR WATER SOIL IN 150mm LAYERS TO — [ = 6 EXCAVATION FOR TREES/SHRUBS TO BE
. ELIMINATE AIR POCKETS AND PREVENT SETTLEMENT L I '
Shrub Mass Plantings THOROUGHLY SOAK PIT WITH WATER IN NEXT TO LAST INCLUDED IN THE UNITY PRICE BID FOR
LAYER
PSS NN ARER @ Shrubs: 100cm ht. SUPPLY AND INSTILLATION OF
50% Viburnum lentago Nannyberry
o Sorbaria sorbifolia False Spirea .
ﬁXX S - 50% Sorbaria sorbifola False Spi V y V V TREES/SHRUBS
/// 7. ALL MEASUREMENTS ARE IN
Typ. N/ g Small Deciduous Trees 60 cm - 90 cm ht. PLANT BED DETAIL MILLIMETRES UNLESS OTHERWISE
10 m Sq. / 50% Amelanchier canadensis Downey Serviceberry N.T.S. SHOWN
50% Rhus typhina Staghorn Sumac ;
Wi ™ 8. PROTECT EXISTING TREES TO REMAIN.
'¢<><><> Shrub: 50cm ht.
\ -¢<><><>< @ 50% Cornus stolinifera Red Osier Dogwood
PAPNPNPN 50% Rosa Rugosa Rugosa Rose (red)
Typ. 10 m Sq.
1/2 O.C. DISTANCE ACCORDING
TO PLAN
| 0O.C. DISTANCE ACCORDING | / |
#llll“l““% | TO PLAN | |
i""““““E ° REMOVE BROKEN BRANCHES AS
. S DIRECTED BY LANDSCAPE ARCHITECT
Riparian Landscaping Deciduous Tree 40mm-50mm cal. RETAIN NORMAL SHRUB SHAPE
50% Salix pentandra Laurel Willow

Speed River Shore Line

50% Acer saccharinum Silver Maple
100mm SAUCER

006 A @ Shrubs: 100cm ht.
>< ‘\1 50% Salix discolor Pussy Willow
6m ‘« (F 0 d 50% Salix purpurea ‘Nana' Blue Arctic Willow SHRUBS SHALL BEAR SAME
o RELATION TO FINISHED
PSS 00 C GRADE AS IT BORE TO
B ) oo @ Shrub: 50cm ht.: PREVIOUS EXISTING GRADE
D0, ¥e 5393%‘ : ‘ |~ New water Line 50% Physocarpus opulifolius Ninebark FINISHED GRADE
50% Sambucus canadensis American
Elder €
10m £
©  Live Stakes: 3
Cornus stolonifera Red Osier Dogwood
CUT AND REMOVE BURLAP FROM TOP 1/3
OF ROOTBALL OR REMOVE POT ENTIRELY
=I5 BACKFILL WITH TOPSOIL. USE ONLY FRIABLE 1 ISSUED FOR 60% REVIEW 05/11/21
LOAM TO BACKFILL AROUND ROOTBALL.
UNDISTURBED SUBGRADE
TYPICAL SHRUB PLANTING
REVISIONS
PLANT LIST BT ENGINEERING
CODE |NO. LATIN NAME COMMON NAME SIZE REMARKS
Woodland Plantings DO NOT CUT OR DAMAGE LEADER
PRUNE ONLY INJURED OR DEAD BRANCHES. RETAIN NATURAL SHAPE
As 57 Acer saccharum Sugar Maple 200 cm ht. Potted
Ta 44 Tilia americana Basswood 200 cm ht. Potted e
Pv 86 Prunus virginiana Chokecherr 90 cm ht. Potted S E |
g y INSTALL 40x40x5x2400mm STEEL T-BAR STAKES S\L/ i A”CHEZ ”Gl ”EEQl HG ”C b
Co 244 Celtis occidentalis Hackberry Micocoullier Occidental | 70 cm ht. Potted B T T o VD
AFTER ONE GROWING SEASON.
Pp 143 Pica pungens Green Spruce 125 cm ht. Potted WHITE CORRUGATED PVC PIPE RODENT GUARD 50mm 8440 Danforth Road
BELOW GRADE TO 600mm ABOVE .
Pg 143 Picea glauca White Spruce 125 cm ht. Potted Cobourg, Ontario
100mm LAYER OF SPECIFIED MULCH Tel . 905_372_9594
Po 143 Physocarpus opulifolius Ninebark 50 cm ht. Potted £ CONSTRUCT TOPSOIL SAUCER AROUND TREE BASE. Fax.' 905-372-7812
S 143 S b d . A . Eld 50 ht P tt d g PIT FILLED WITH SPECIFIED TOPSOIL. PREPARE PIT OF SUFFICIENT . ) . .
c ambucus canadensis merican Elder cm nt. otte 3 SIZE TO CLEAR ROOT BALL sei.eng@sanchezengineering.ca
SHRUB MASS PLANTINGS I SR NI AT To Ve ToP s oF T www.sanchezengineering.ca
Vi 39 Viburnum lentago Nannyberry 100 cm ht. Potted — CUT AND REMOVE TOP 1/3 OF BURLAP.
FIRMLY COMPACT TOPSOIL IN 150mm LAYERS TO ELIMINATE
I i i i AIR POCKETS AND PREVENT SETTLEMENT
Ss 44 Sorbaria sorbifolia False Spirea 100 cm ht. Potted THOR%%GHLSY Y WITHSWATER B EXT TO LAST LAYER C ITY O F CAM B RI DG E
Ac 49 Amelanchier canadensis Canadian Service Berry 90 cm ht. Potted |
1 COMPACTED SUBGRADE
Rt 51 Rhus typhina Staghorn Sumac 90 cm ht Potted | DIG SAUCER 3X THE DIAMETER OF ROOTBALL
CS 72 Cornus St0|0nifera Red Osier DOgWOOd 50 cm ht Potted I 300 mm COMPACTED TOPSOIL/SCARIFY BOTTOM OF TREE PIT 150 mm.
I COMPACTED SUBGRADE TO 95% STANDARD PROCTOR DENSITY
Rr 66 Rosa rugosa (red) Rugosa rose 50 cm ht. Potted
WATER THOROUGHLY AFTER PLANTING.
Riparian Plantings BASE OF TREE TO RETAIN SAME LEVEL AS FINISHED GRADE S P E E D RIVE R
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