1.0 Project Information - Project Overview, Background, Problem/Opportunity
Statement, Project Status and Project File

Project Overview:

In accordance with the approved procedures contained in the Municipal Engineers Association's
Municipal Class Environmental Assessment (Class EA), the Essex Region Conservation Authority (ERCA)
and the City of Windsor have retained Landmark Engineers Inc. to carry out an environmental
assessment of the Grand Marais Drain from Dougall Avenue to Walker Road. This Class EA is aimed at
defining a scope of channel improvements to the previously unimproved sections along the drain
corridor through this reach. :

Background:

Over the past 4 years, ERCA, in conjunction with the City, has undertaken several studies and
construction contracts aimed at improving and maintaining various segments of the Grand Marais Drain.
This Environmental Assessment will address the next phase of the overall project by defining a scope of
channel improvements for the remaining unimproved segments that occur between Dougall Avenue
and Walker Road.

It should be noted that some of the unimproved segments of the drain have already had environmental
assessments completed and designs prepared. An example of this situation is the 260 m segment of
drain lying immediately upstream of the North Service Road. Given that it has been more than ten (10)
years since the Notice of Filing was published for this drain segment, the current study will include a
review of the planning and design process and the current environmental setting to ensure that the
project and mitigation measures are still valid given the current planning context.

Problem / Opportunity Statement:

“This study will define a scope of channel improvements for the remaining unimproved segments of the
Grand Marais Drain between Dougall Avenue and Walker Road, as well as develop a maintenance plan
for the entire study area, which includes the management of accumulated sediments.”

Project Status:

The Class EA process had been completed and the Project File has been compiled.

Project File:

Since this project is proceeding as a “Schedule B” activity under the Municipal Class Environmental
Assessment, ERCA and the City of Windsor are required to maintain an official Project File that will be

made available to the public for review and comment. The balance of this document represents the
Project File.




2.0 Background Collection and Review

This section of the Project File summarizes the relevant background information that was obtained and
reviewed as part of the Class EA process as well as secondary studies that were commissioned to
support the EA process. This includes information pertaining to the existence of utilities in the vicinity of
the study area as well as information from other related studies. The significance of all information
collected is summarized below.

Bell Canada

The utility plan indicates that there are no Bell lines crossing or in the vicinity of the work areas. The
location of all utilities shown on the plan should be regarded as approximate locations. Physical locates
would be required prior to detailed design and construction in order to confirm actual locations.

Enwin Utilities

The large majority of existing power lines within the study area runs parallel to the drain. However,
there is one overhead crossing mid-block between Dougall Avenue and South Cameron Boulevard.
None of the overhead lines will be affected by the proposed improvements to the Grand Marais Drain.

The underground utilities plan indicates that there is a crossing along the side of the Turner Road Bridge.
Enwin will be contacted during the planning stages of the proposed bridge to coordinate modifications
or relocation of the affected utilities.

The location of all utilities shown on the plan should be regarded as approximate locations. Physical
locates would be required prior to detailed design and construction in order to confirm their actual
locations.

Geotechnical Report

Golder Associates was retained to collect samples of sediment and soil along the study area and
document the results. The objectives of the sampling activities were to approximate the depth of
sediment thickness at each of the five channel segments, collect samples for laboratory analysis to
assess their chemical quality and to evaluate the disposal alternatives for the excess soil that would be
generated from the proposed works.

The following is a summary of the findings:

¢ No evidence of potential impacts was observed in any of the shallow soil samples collected
(Segments 1-5).

¢ Field evidence of potential impacts was observed in all sediment samples taken from Segments
2 through 4. The impacts appeared to be greater in sediment samples collected at greater
depths.




e All of the tested sediment samples exceeded one or more sediment quality standards for
metals, PAHs and PCBs. The highest concentrations were found in the deeper sediment samples
collected at the culverts under the E.C. Row Expressway.

e All of the tested soil samples exceeded one or more of the levels identified in the Ministry of the
Environment’s (MOE) Table 1 or Table 3 soil quality standards. Based on these results, the soil
would not be classified as ‘inert fill'. Sediment excavated from areas with concentrations that
exceed Table 3 soil quality standards would likely require landfill disposal if removed from the
site.

e The segment from Dougall Avenue to South Cameron Boulevard is the least impacted of all 5
segments with only marginal exceedances of Table 1 soil quality standards. More options may
be available for disposal or re-use of material from this segment.

e The impacted sediments would NOT be characterized as hazardous and could be disposed of
at a licensed non-hazardous landfill. Due to the saturated conditions of the sediment, special
handling may also be required prior to off-site disposal.

A copy of the entire Golder report can be found in Section 10 of this file.

Heritage Sites

Built Heritage:
There are no properties identified in the Windsor Municipal Heritage Register that abut the Grand
Marais Drain within the study area.

Archaeological Heritage:

As part of this Class EA, AMICK Consultants Limited were engaged to undertake a Stage 1-2
Archaeological Assessment of lands potentially affected by the proposed improvements. Over the
course of the physical assessment of the property that was completed during this study, no
archaeological resources were encountered. Consequently, it is recommended that the proposed
development be considered cleared of any further requirement for archaeological fieldwork. A
summary of the information that was displayed at the Drop-In Centre is provided in Section 3, Drop-in
Centre Slide 10. A copy of the entire AMICK report can be found in Section 8 of this file.

Hydro One

There are Hydro One transmission lines and facilities in the vicinity of the project area. Appropriate
lead-time will be built into the project schedule in the event that the proposed works will require
relocation or modification of the lines. Plans will be submitted to show the affected facilities.

Natural Heritage

BioLogic Inc. was retained to undertake an assessment of the Natural Heritage within the study area.
The study included aquatic life as well as a terrestrial assessment to evaluate the existing flora and
fauna. The following summarizes the findings of BioLogic Inc.




Aquatic:

The Grand Marais Drain has permanent flow and supports a number of warmwater fish species.
However, the weir located at Dougall Avenue limits fish access to the Grand Marais Drain within the
study area. There are no aquatic Species at Risk within the Grand Marais Drain.

The construction of the proposed works for the project will have temporary impacts to fish and fish
habitat; however with naturalization of the stream banks and removal of the weir at Dougall Avenue,
there will be net benefits for fish and fish habitat.

Flora:

Site specific floral investigations conducted for the study area did not find any floral species at risk
within the study area. Habitat requirements of these floral species (i.e., prairie or wet, open deciduous
forest habitat), does not exist in the study area.

Floral species at risk will need to be further assessed as part of the design process to ensure compliance
with the federal Species at Risk Act (SARA) and provincial Endangered Species Act (ESA).

Fauna:

Site specific faunal investigations conducted for the study area identified potential snake habitat within
the study area. The open fields adjacent to Segment 1 and within Segment 2, would provide suitable
habitat for foraging, thermoregulation, nesting and hibernation. For Segment 3, 4 and 5 there was very
little to no suitable habitat. At this time it has not been determined if the identified habitat is being
used by the snake species at risk. Also, incidental occurrences of these species may be possible along
the Grand Marais Drain.

Both the Common Five-lined Skink and the Eastern Foxsnake have identified regulated habitat that is
protected under the provincial Endangered Species Act (ESA). All faunal species at risk, especially those
with habitat regulations, will need to be further assessed as part of the design process to ensure
compliance with the federal Species at Risk Act (SARA) and provincial Endangered Species Act (ESA).

Conclusion:

The construction of the proposed works for the project may cause temporary impacts to habitat for
these species. Measures to mitigate this impact include construction timing windows, isolation of work
area and naturalization and additional habitat creation. Specifics will be developed through the detailed
design phase and permitting process for this project.

A copy of the entire BioLogic report can be found in Section 9 of this file.

Union Gas

Mapping from Union Gas was obtained and reviewed. A 400mm dia. gas main crosses over the channel
just upstream of the bridge at North Service Road. A Gas Distribution Station is located just west of the
drain. Construction beyond the station’s iron fence will be prohibited. To avoid conflict with the gas
distribution station and the 400mm dia. gas main, the new channel will be narrowed using a gabion
basket type retaining wall. The proposed design and construction methodology of the channel at the gas
main will be reviewed with Union Gas.




Physical locates would be required prior to detailed design and construction in order to confirm the
location of the gas mains.

Windsor Utilities Commission

Relevant information was extracted from the City of Windsor’s sewer atlas and was used to review the
local storm sewer system that is tributary to the study area. The sewer atlas can be viewed on the City
of Windsor's website (http://www.citywindsor.ca/visitors/Maps/Pages/MAPS-For-Residents.aspx -
Scroll down to Municipal Address Atlas).
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3.0 Public Drop-In Centres

One Public Drop-in Centre was held on April 18" 2013 for this Class EA. This section of the
Project File contains reproductions of all of the display panels that were presented at the Public
Drop-In Centre. A document that explains the purpose of each slide precedes the display
panels.

The display material can also be viewed on the City of Windsor’s website (www.citywindsor.ca).
Simply entering ‘Grand Marais Drain Study’ in the Search Box on the top right corner of the
City’s Home Page will direct you to the project webpage. A screen capture of the webpage is
attached at the end of this section.
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CENTRAL GRAND MARAIS DRAIN CLASS ENVIRONMENTAL ASSESSMENT
DOUGALL AVENUE TO WALKER ROAD

Drop-In Centre — Presentation Slide Summaries

introduction

This document is intended to facilitate review of the display slides by members of the public and review
agencies that were not able to attend the Public Drop-In Centre on April 18", 2013. The purpose of each
slide is explained.

Welcaome, Project Team, Purpose, Objective and Problem/Opportunity Statement (Slides 1 - 3)

» The first three slides are intended to introduce the project and welcomed visitors to the Drop-In
Centre.

Environmental Assessment Process (Slides 3-4)
» The Environmental Process being followed for this project consists of the steps shown in this
slide. We have currently completed steps 1 through 8. The study will now progress to steps 9
through 12.

Site Key Plan (Slide 4}

s The study area has been broken into 5 segments. This slide outlines the segments and the
corresponding improvements proposed for each segment.

Environmental Inventory and Existing Conditions (Slide 5)

e This slide outlines what will be discussed in the following slides as well as some photos of
existing conditions,

Natural Heritage Summary {Slides 7 - 10}

e Slides 7 to 9 summarize the findings of the biological inventory that was completed as part of
the EA process.

e Slide 10 summarizes the findings of the areas archaeological assessment that was completed as
part of the EA process.

Soil and Sediment Sampling {Slides 11-12)
* The soil and sediment sampling location and findings are presented on slides 11 and 12.

Opportunities and Constraints associated with Land Use (Slide 13)

® This slide illustrates the adjacent land uses along the Drain and discusses the opportunities and
constraints they present.

Utilities (Slide 14)
» This slide illustrates the existing utilities in the vicinity of the study area.

Segment 1 (Slides 15-21)
e Slides 15-19 illustrate the plan, profile and sections of the proposed improvements through

segment 1.
Landmanrk ‘\ y Fssex Region
'  Eerm—— Conservation
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» Slide 20 provides examples of the proposed drop structures.
e Slide 21 provides examples of erosion control options being considered for segments 1,4 and 5.

Segment 2 (Slide 22-24)

* Slide 22 illustrates the two options being considered for altering the culvert bottom. This
culvert is located under the rail line that runs along South Cameron Boulevard.
o Slides 23 and 24 discuss the on-line pond proposed in segment 2.

Segment 3 (Slides 25-26)

¢ These slides discuss the options that were considered to deal the accumulation of sediments
within the culverts.

Segment 4 (Slides 27-28)
o Slides 27 and 28 present the proposed improvements for segment 4. The design for this
segment was previously completed by BTS Consulting Engineers in 2002,

Segment 5 (Slides 29-30)
* Slides 29 and 30 present the proposed improvements for segment 5.

Cost Estimate — Summary (Slide 31)
¢ Thisslide presents the estimated cost for each segment.

Next Steps (Slide 32)
¢ This slide outlines the next steps that will be taken in the process of completing this Class EA.

Wikitisor
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Environmental &
Assessments/Master Grand Marais Drain Study and
Plans . Environmental Assessment
Banweli Corridor Environmentai
Assessrent Project Status:
Cormpieted Envitonmental At this time a Preferred Solution has been identified. A Public Drop-In Centre
Assessmants was held on April 18th and the material presented there can be found below.
Downtown Windsor Based on the feedback received from the public and stakeholders, the
Transportation Master Plan Preferred Solution is being refined. The praject fike is being prepared and will be

completed in June.
Grand Marais Drain Concrete

Channel Environmental Project Overview:
Assessment

In accordance with the approved procedures contained in the Municipal
Engineers Association's Municipal Class Environmentat Assessmenl (Class
.t EA), the Essex Region Conservalion Authorily (ERCA) and the Cily of Windsor
Grand Marais Drain Study and have retained Landmark Engineers inc. to carry out an enwvironmental
Erwironmental Assesserment assessment of the Grand Marais Drain from Dougall Avenue to Watker

s e e Rgad. This Class EA is aimed al defining a scope of channal improvements {o
the previously unimproved sections along the drain corrictor through this reach.

Riverfzont Shoreline
Environmanial Assessmant

A key plan, depicling the limnits of the study asea, can be found at the following
link: Key Plan of Study Area

Background:

Over the past 4 years, ERCA, in conjunction with the City, has undertaken
severat studies and construction contracts aimed at improving and maintaining
various segments of the Grand Marais Drain. This Environmenial Assessment
will address the next phase of the overall praject by defining a scope of channel
improvements for the remaining unimproved segments lhat oscur between
Dougall Avenue and Walker Road.

It should be noled thal some of the unimproved segmenls of the drain have
already had environmental assessmenls completed and designs prepared. An
example of this situation is the 260 m segment of drain lying immediately
upsiream of the Notth Service Road, Given that it has been more than ten (10)
years since the Notice of Filing was published for this drain segment, the
current study will include a review of the planning and design process and the
cuerent envirenmental selting lo ensure that the project and mitigation
measures are still valid given the current planning conlext.

Problem/Opportunity Statement:

Al the outsel of the Class EA process, the following Problem / Opportunity
staternent was developed to guide and direct the study:

“This study wil define a scope of ehannel improvements for the remaining
unimproved segments of the Grand Marais Drain between Dougall Avenus and
Walker Road, as well as develop a maintenance plan for the entire study area,
which includes the management of accumulaied sediments.”

Public Drop-In Centre - April 18th, 2013

A Public Drop-ln was held on April 18th at the Fogolar Furlan Club of Windsor, All the
information presented at the Drop-In Centre is provided below.

Fuablic Dropds Centrs Shde Sumsmary
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Contacts:

If you wish to provide input to the study team, or if you have any questions ar
concems regarding the project, you may contact the following individuals:

Essex Reglon Conservation Authority
Mr. Stan Taylor, P.Eng.

360 Fairview Avenue Wesl, Suite 311
Essex, Ontario, N8M 1Y6

Phone: 519-776-5209 ext. 305

Email: staylor@erca.org

City of Windsor

Mr. Paul Mourad, P.Eng.

350 City Hall Square West, 3rd Floor
Windsor, Ontario, N9A 651

Phone: 519-255-6257 ext, 6119
Email: prmourad@eily windsor.oin.ca

Landmark Engineers Inc.

Mr. Daniel M. Keutsch, P.Eng.

2280 Ambassador Drive

Windsor, Onrtario, NOC 4E4

Phone: 519-972-8052

Email: dkruisch@@landmarkenginears ca

Al comments and input recelved from the public will be given due
consideration and will be recorded in the Project File.

@ 2013 City Of Windsor Weather for Windsor, OM 20°Chlostly Cloudy Transtate Se Map Terms of UselPrivacy 211 311
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4.0 Cost Estimate

This section of the Project File includes the cost information that was used to estimate the project
budget.

This project lends itself to phasing. Each segment could be completed as a separate phase starting at
the downstream end, Segment 1. Segment 3 could also be broken into two phases, one for each culvert.
The estimated cost of the Preferred Design is $5.4 million which represents construction costs including
engineering (HST not included).




Cost Estimate

Grand Marais Drain Environmental Assessment
Dougall Avenue to Walker Road

Reach 1: Dougall Avenue to South Cameron Boulevard

ITEM DESCRIPTION ESTIMATED
NO. TOTAL PRICE
1.1 [Clearing, grubbing and complete removal and disposal of small trees, S 20,000.00
1.2 |Mobilization/Demobilization S 20,000.00
1.3 [Sediment and Erosion Control S 20,000.00
1.4 |Traffic Detours S 30,000.00
1.5 |Remove existing SSP weir $ 5,000.00
1.6 |Construction Fencing S 15,000.00
1.7 |Excavate and shape drain as indicated
a) Excavate S 40,000.00
b) Fill S 20,000.00
c) Trucking S 70,000.00
d) Disposal S 150,000.00
1.8 |Excavate and place armour stone S 35,000.00
1.9 JSupply and place seed and mulch S 20,000.00
1.10 |Snake Habitat S 10,000.00
1.11 |Landscaping - trees and shrubs S 20,000.00
1.12 |Concrete repairs to South Cameron Bridge S 40,000.00
1.13 [Modify existing Storm Outlets S 30,000.00
1.4 JSupply and place rip rap erosion protection as indicated S 50,000.00
Subtotal S 595,000
Contractor and Engineering Fees $ 255,000
Total $ 850,000
Optional Items:
1.15 |Supply and place retaining wall $ 120,000.00
1.16 |Construct asphalt recreationway
a) Supply and place 300mm of Granular 'A' base S 20,000.00
b) Supply and place asphalt S 70,000.00
Subtotal for Optional Items § 210,000
Contractor and Engineering Fees $ 90,000
Total Including Optional Items  § 1,150,000

Landmark




Reach 2: Adjacent to Roundhouse Centre

ITEM DESCRIPTION ESTIMATED
NO. TOTAL PRICE
2.1 |Clearing and Grubbing S 40,000.00
2.2 |Construction Fencing S 15,000.00
2.3 [Mobilization/Demobilization S 40,000.00
2.4 |Excavate and shape drain as indicated (E side of South Cameron) S 15,000.00
2.5 [Construct low flow channel through railway culvert
a) Sawcut and remove concrete S 20,000.00
b) supply and place concrete for low flow channel S 20,000.00
c) Dam drain and pump water around working area $ 15,000.00
2.6 |Excavate proposed pond to grades and alignment as indicated
a) Excavate S 110,000.00
b) Fill $ 2,000.00
c) Trucking S 160,000.00
d) Disposal S 340,000.00
2.7 |Construct weir upstream of culvert crossing as indicated $ 10,000.00
2.8 |Supply and place retaining wall $ 40,000.00
2.9 |Supply and place culvert $ 30,000.00
2.10 |Supply and place rip rap erosion protection as indicated S 25,000.00
2.11 |Snake Habitat $ 10,000.00
2.12 |Landscaping - trees and shrubs S 20,000.00
2.13 |Supply and place seed and mulch S 5,000.00
Subtotal $ 917,000
Contractor and Engineering Fees $ 420,000
Total $ 1,500,000

Landmark




Reach 3: E.C. Row Expressway Culverts & Open Drain at Howard Avenue On-Ramp to E.C. Row

Expressway
ITEM DESCRIPTION ESTIMATED
NO. TOTAL PRICE
3.1 JRemove Fence S 1,000.00
3.2 |Construction Fencing S 5,000.00
3.3 |Mobilization/Demobilization S 30,000.00
3.3 |Pump sediment from one cell into GeoTubes of the two remaining cells
a) GeoTube Units S 110,000.00
b) Polymer S 15,000.00
c) Labour $ 100,000.00
d) Debris Shield S 50,000.00
3.4 |Headwalls S 65,000.00
3.5 |Dewater areas S 40,000.00
3.6 |Remove Sediment from open section S 40,000.00
3.7 |[Disposal of Sediment from open section S 25,000.00
3.8 |Replace Fence S 2,000.00
3.9 |Replace Landscaping S 3,000.00
Subtotal $ 450,000
Contractor and Engineering Fees S 200,000
Total $ 650,000
Reach 4: E.C. Row Expressway Extending 280m North of the North Service Road
ITEM DESCRIPTION ESTIMATED
NO. TOTAL PRICE
4,1 |Clearing and Grubbing S 15,000.00
4.2 |Construction Fencing S 15,000.00
4.3 |Mobilization/Demobilization S 40,000.00
4.4 |Replace asphalt recreationway
a) Supply and place 300mm of Granular 'A' base S 15,000.00
b) Supply and place asphalt S 50,000.00
4.5 |Excavate, fill and shape drain as indicated S 265,000.00
4.6 |Remove existing SSP S 3,000.00
4.7 |Demolish existing bridge S 50,000.00
4.8 |Retaining Wall - Gabion ) 45,000.00
4.9 |Construct new bridge S 250,000.00
4.10 |Supply and place rip rap erosion protection as indicated $ 70,000.00
4.11 |Snake Habitat S 10,000.00
4.12 |Supply and place seed and mulch S 7,000.00
Subtotal § 835,000
Contractor and Engineering Fees $ 365,000
Total $ 1,200,000

Landmark




Reach 5: Byng Road to Turner Road

5.1 |Clearing and Grubbing S 10,000.00
5.2 [Traffic Detours S 30,000.00
5.3 |Construction Fencing S 8,000.00
5.4 |Mobilization/Demobilization S 30,000.00
5.5 JExcavate and shape drain as indicated S 30,000.00
5.6 |Demolish Tuner Road Bridge S 100,000.00
5.7 |Construct proposed bridge $ 500,000.00
5.8 |Remove existing SSP and gabion upstream of bridge S 3,000.00
5.9 [Modify existing Storm Outlets $ 30,000.00
5.1 |Supply and place rip rap erosion protection as indicated S 40,000.00
5.11 |Snake Habitat S 10,000.00
5.12 |Replace asphalt recreationway
a) Supply and place 300mm of Granular 'A' base S 10,000.00
b) Supply and place asphalt S 30,000.00
5.13 |Supply and place seed and mulch S 3,000.00
Subtotal $ 834,000
Contractor and Engineering Fees $ 365,000
Total $ 1,200,000

COST ESTIMATE TOTAL: $ 5,400,000

Landmark




5.0 Additional Features and Considerations

This section provides discussion on additional features and considerations that were discussed after the
Public Drop-In Centre was held. Some of the items are based on comments received from stakeholders
and the public.




Central Grand Marais Drain
Additional Features and Considerations

1.0 Impacts and Mitigating Measures

Mobilization of Sediments Downstream:

During construction of the proposed channel improvements, there is potential for sediments,
both impacted and non-impacted, to be remobilized or eroded and transported downstream.
There are several measures that should be implemented in order to mitigate this potential,
namely:

The improvements should be completed in phases, commencing with the downstream segment
(Segment 1) and progressing upstream. The culverts under Howard Avenue and the E.C. Row
Expressway, which substantially comprise Segment 3, contain the largest amount of sediment.
It is recommended that the proposed pond that is in Segment 2 be completed prior to initiating
the works in Segment 3, in order to facilitate impoundment of any sediment that may be
mobilized. This may require the temporary installation of works within the pond area to
enhance sediment removal, the details of which will be developed during final design stages of
the project. All impounded sediments should be removed and disposed of properly, upon
completion of the works entailed in Segment 3.

Loss of Vegetation along the Channel Banks and Impacts of Fish Habitat:

The existing channel banks within the 5 segments of the drain that require improvement are
predominantly overgrown with a mix of herbaceous and woody vegetation. It is probable that
this vegetation, particularly the woody vegetation that overhangs the drain, provides habitat to
fishes and other aquatic organisms. Completion of the channel improvements will unavoidably
require the substantial removal of this riparian vegetation. In order to avoid a permanent loss of
fish habitat, it is recommended that an assortment of new fish habitat features be installed at
suitable locations throughout the drain. The type of fish habitat features that should be
considered are described in section 2.0 Fish Habitat Features.

Loss of Snake Habitat:

The biological assessment that was completed identified a number of holes and borrows that
could be utilized by snakes. The project is location in a region that is known to support two
species of snakes that are listed as endangered. Considerable further study and field monitoring
would be needed to confirm or disprove its existence within the study area.

In order to avoid further study, it has been assumed that the existing holes and borrows that exist
within the study area are being utilized by snakes, and that the proposed improvements have the
potential to destroy some of the existing snake habitat. To mitigate the potential for permanent
destruction of habitat, we recommended building snake hibernacula along some segments of the
proposed grass-lined channel segments — in particular Segments 1, 2 and 4. This intention was




presented at the Public Drop-In Centre, as well as sample design details of constructed snake
hibernacula features. These features will be further developed during final design stages with
input from the project environmental consultants (BioLogic Inc) and in consultation with the
regulatory agencies.

2.0 Fish Habitat Enhancement Features

As presented above, substantial removal of trees from the existing drain banks will occur during
construction of the proposed channel improvements. In order to mitigate this loss of fish habitat
that will result from the substantial removal of existing riparian vegetation, the following fish
habitat enhancement features are proposed.

Rock Vanes:

Rock vanes are believed to be an effective component of natural channel design and provide
significant in-stream fish habitat. The vanes protect the river banks from erosion by directing
the flow toward the center of the channel. The motion of the water flowing over the vanes also
serves to create scour pools, adding cover to the channel and oxygen to the water - which
ultimately improves the quality of in-stream habitat.

Single vanes typically extend approximately half way across the channel, and are aligned at a 20
to 30 degree angle to the channel bank. The large rocks that comprise the spine of the feature
should be placed such that they are touching each other. An underlying layer of rocks defined
as footer rocks are typically placed slightly downstream from the top course of rocks. Cross
vanes are comprised of three components: two single vanes and a centre structure built
perpendicular to the flow.

The two vanes form a ‘V’ shape and serve to slightly elevate the upstream water level,
producing a downstream riffle. The rocks should be placed close together, leaving small voids
that allow a small amount of flow to pass through the rocks. Geotextile fabric should also be
placed upstream of the rocks, to prevent scouring under the structure.

Single Vane Cross Vane




Rock Clusters:

Rock clusters create points of flow convergence
along the river. The clusters typically consist of 3-5
rocks (depending on size) and should be located on
the inside radius of the channel. The rocks serve to
maintain a stable channel form, which reduces
erosion and prevents sedimentation. During times of
higher flow velocity, they generate scour pockets
and create eddies which diffuse light and provide
cover for fish.

Rock Cluster

Log Shelter:

Log shelters are typically constructed as
partially-buried cantilevered platforms along
the water’s edge, normally on the outside
radius of the stream. These structures
provide shade and protection for fish. The
shelters are also effective at reducing erosion
along the banks.

Recommendations:

It is beyond the scope of this Class EA to
establish the most appropriate locations
and/or quantities of each feature. This
would be more appropriately determined
during detailed design of each segment in
consultation with ERCA and the Department Fian Vi
of Fisheries and Oceans (DFO).

Log Shelter

It is intended that the fish habitat enhancement features would be most appropriately constructed
within the channel segments that will be improved. However, there would be merit in installing
some of these features within the segments of the Grand Marais channel that have been
previously improved, particularly between Segments 4 and 5 and upstream of Segment 5. To
this end, we recommend that candidate sites be identified in conjunction with the scoping of
maintenance works that the City will be planning in the future. It would seem most practicable
to install fish habitat enhancement features within the areas that will experience the greatest loss
of existing cover.




3.0 Erosion Control

Various strategies for achieving an acceptable degree of erosion protection along the bottom of
the channel were presented during the Drop-In Centre. Subsequently, further consideration has
been given to methods of stabilizing the channel bottom, enhancing fish habitat and enhancing
base flow, which includes the use of coir logs to promote natural shoreline protection and
introducing a low flow channeling. These strategies are further discussed below.

CoirLogs:

Coir Logs are biodegradable, coconut fibre bio-rolls that work in harmony with nature, to
protect and support channel banks (and other types of shorelines), while promoting restoration
of aquatic environments. The dense rolls protect against scour and retain the bank while
vegetation becomes established. They provide an ideal, stable growth substrate for plants and
encouraging rapid establishment of plant colonies and healthy root systems. As roots mature to
create an effective binding matrix the coir fibre progressively degrades, leaving a vegetation
framework for erosion protection. The logs typically last an average of 5 years, depending on
the density of the coir material and environmental conditions.

Logs installed along the banks Logs prior to installation

4.0 Channel Cross Section

Until very recently, it was proposed that the proposed channel cross section for Segments 1, 4
and 5 would match the design section that was developed by MacLaren Engineers Inc. for the
channel improvements that were implemented between Segments 4 and 5. The channel bottom
shape consisted of a ‘V’ section as illustrated below. As a result of discussions amongst the
project team concerning fish habitat and base flow augmentation, consideration is being given to
establishing a low flow channel to concentrate base flow to a narrow area, which would
theoretically result in deeper water during base flow conditions. This option also presents the
opportunity to enhance fish habitat. The low flow channel alternative is illustrated below. A




final decision concerning the preferred channel bottom shape will be made during final design,
in consultation with regulatory agencies.

‘V’ Channel Bottom

Low Flow Channel Bottom




