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Outline

e Natural Channel Design, Corridor Re-alignment, and
Redside Dace Habitat

» Detailed Observations on Four Realigned
Channels/Corridors

* Habitat/Geomorphological Observations
* Ecological Summary

* Conclusions

* Lessons Learned
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 Status: Endangered,
listed in 2009

e Habitat is protected
under law by MNRF

* Habitat threats: habitat
loss due to urban and
agricultural
development
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Preferred Habitat Characteristics

 Morphological elements

* Deep pools (resident habitat / overwinter) and shallow
riffles (spawning, oxygenation)

e Banks: undercut with submerged branches and logs
* Low velocity zones - near zero
e Gravels for spawning

* Riparian elements

* Open meadow surroundings with overhanging
vegetation

* Enhance infiltration through design elements
 Remove barriers (e.g., dams, weirs)
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Channels selected on basis of:

* Known opportunity for Redside Dace
occupancy

* Older NCD channels showing > 10
years

* Historical /ongoing monitoring
completed — from at least four site

* Allincluded reconstruction of the
corridors

* All have similar bankfull channel
configurations

* All had limited pools reducing
opportunity for overwintering

Design by a range of practitioners

Timberbank,(c. 2008)
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Why These Corridors?

* Four channels selected on basis of:

he science of earth + balance. Lk")Ontario
urces and Forestry

Known opportunity for Redside Dace occupancy
Older NCD channels showing > 10 years of evolution

Historical /ongoing monitoring completed — from at least
four site — data for comparison

All the projects included full reconstruction of the
corridors

All have similar bankfull channel configurations

All had limited deep pools reducing opportunity for
overwintering

Design by a range of practitioners reducing a myopic
review
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Surveys completed:

e Rapid assessments including:
» sketch maps,
e channel geometry,
* velocity, and SR (e
e substrate characteristics S T

Sub-reach sketch maps — inventory habitat elements as
well as mapping out sedimentology and morphological
conditions within watercourse

* Drone Surveys — georeferenced aerial photos of site —
review planform and riparian zone
e Late Summer Fish Surveys -
»r> .
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Carruther’s Creek, Pickering

%

General Site Characteristics

Project Code:

Date: Aug 58l o Stream/Rench: n rrupde's Creti
Weather: . . Location: o sy ft \‘v i"}i ey
Field Staff: Féfidiat i | Watershed/Subwatershed:
: < R e LR T T R
Faatures Sita Shetch: '
' Reach break :
S Crpss-saction
~* Fow direction
~ Rifme
T poal
WP Medial bar
#HEE Eroded bank
2 lindercut bank
Rig rap/stzhilization/gabion
Leaning tree
Fence
Culvertfautfall
Swampfwetland
Grasses
£33 Tree
§=3  Instream tagitree
¥ % Wooty detiris ;
= Station |ooation |
ST vegetated |sland i
Flow Type I _:
H1  Standing water |
HZ Scarmaly perceptible flow | '
H3  Smaoth surface fow 1 '
H4  Upwelling H
H5  Rippled !
H6&  Unbroken standing wave |
H?  Broken standing wave !
H& Chuts !
. M9 Free fall | :
| Subsirate E i
s1 sl s6  small beulder | !
%3 Sand S7  iarge houlder : |
§3  Gravel S8 Bimodal | ;
4 small cobble 59  pedrockitll |
| 55  Large cobble -
Other :
BM Benchmark BF  Erosion pin
BS Backsight RB  Rehar 4 o
Ds Downstream us  Upstream
WDl Woody debris Jarm TR Terreoe
YWE  Valley wall contact FC Flood chute R
BOS  Bottomn of slope FP  Flood plain
TOS  Tap of siape KP  Knick point
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Carruther's Creek, Pickering
Range of Water

Depths 0.42m-1m
Range of Pool
Velocities -0.009 m/s - 0.007 m/s
Undercutting 0.08m - 0.40m
Habitat Features Rooted emergent

Riffle Substrate  Clay/silt, gravel, cobble, rootlets

Pool Substrate Clay/silt, sand, rootlets
Bank Substrate Clay/silt, rootlets
Riparian Major localized gaps, Canopy
Vegetation coverage: 60-79% shading
Large

TG 6 beaver dams (1 breached)
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Carruther’s Creek, Pickering

* Electrofishing survey completed on September 15, 2016

* Base flow at approximately 2 lpm at time of survey

* Channel maturing with moderate riparian cover

* Norriffles, very shallow slope and deep pools present

* Channel dominated with muck and submergent vegetation
* Riffle/pool sequence upstream of Highway 7

* Watercress present in pools

* Seven species of fish collected

* Seven Redside Dace captured during survey reach

r;_, GEO | MORPHIX

P
> -
Ontario

Ministry of Natural Resources and Forestry

L/
geomorphix.com | The science of earth + balance. Z



Carruther’s Creek, Pickering

Abundance M Redside Dace

M Blacknose
Dace

 Johnny Darter
Creek Chub

H White Sucker

M Fathead

Minnow

B Northern
Redbelly Dace

geomorphix.com | The science of earth + balance.

230 electrofishing seconds

30 m reach

Resident fish community dominated by
Creek Chub

Good pool depth but limited woody
cover

Channel lacks slope and suitable coarse
sediment for Redside Dace spawning

. M Redside D
Biomass (g) edside Dace

M Blacknose Dace

m Johnny Darter
Creek Chub

B White Sucker

M Fathead Minnow

B Northern Redbelly
Dace



Churchville Cree

General Site Characteristics

Project Code:

ke _.\"—““ ?5’*-:14&‘-‘1-3%?-&‘&& s ey Chwednwitle Creel 14
i e cyf | kecation: Tirabecpant
Fiald Staff: CE g Watershed/Subwatershed:

| Flow Type

Features

b=l Reach break
" Cross-section
Flow direcliun
Riffie

Fecl

Medial bas
Eraded hank
Lindercut banle
Rip rap/stabilization/gabion
Leaning tree
Fance
Cubvert/outfall
Swamp/wetland
GEractes

—
Rra o

Tree

instream logfres
Waady debeis
Station lacation
Vegetated island

H1  Standing water

HZ  Scarcely perceplible Now
H3  Smooth surface flow

H4  LUpweslling

H5  FRippled

HE6  Unbroken standing wave
H7  Brocken standing wave

HE Chute
HS  Free fal
Subskrate
51 Sic 56 5mall boulder
52  Sand 87 Larpe houlder
53 Graval S8 Rimaodat
=4 Small cobble 58 Bedrock/ill
55 Large cobble
QOther
BM Benchmari EF Ercsion pin
BS Backsighl RB Rebar
[=3-] Dawnstream Us  Uastream

WD Woody debriz jam TR Terrace
VWL Valley wal contact FC o Flood chute
BOS Baltam of slupe FP  Fioud plain

TOS  Top of slope KP Knick point
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Churchville Creek: T|mberbank

Range of Water 0.34m - 1.5m
depth

Range of Pool
Velocities -0.006 m/s 0.044 m/s
Undercutting 0.15m

. Rooted emergent/ submergent
Habitat Features gent/ 8

Riffle Substrate Clay/silt, gravel, cobble, rootlets

Pool Substrate Clay/silt, sand, rootlets
Bank Substrate Clay/silt, rootlets
Riparian Major localized gaps, Canopy
Vegetation coverage: >80 % shading
Large

. 2 Beaver dams (1 was 15m across)
obstructions

Large amounts of flooding due to

Notes
beaver dams
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* Electrofishing survey completed on August 25, 2016

e Base flow at approximately 200 Ipm at time of survey

e Channel maturing with dense riparian cover and dense woody
cover in pools

* Riffles composed of cobbles, gravel and finer coarse sediment

* Beaver present with constructed dams

* Four species of fish collected

* Redside Dace captured 2.5 km downstream in 2009 by Stantec
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Churchville Creek, Timberbank

Abundance

68%

geomorphix.com | The science of earth + balance.

B Pumpkinseed

m Fathead Minnow

m Blacknose Dace

Creek Chub

——

480 electrofishing seconds

80 m reach

Resident fish community
dominated by Creek Chub
Channel provides suitable habitat
for all life stages of Redside Dace

Biomass (g) ® Pumpkinseed

M Fathead
Minnow

m Blacknose
Dace
77%

Creek Chub
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carborough

General Site Characteristics Project Code:

? w AT . Fa | —
il B g 232,20) 1 Bl Momisgside p’ £el
Weather: ¢ Lopcatin /s Safens ;Rg N
* Fiald Staff: Watershed f Subwatershed:

Features | site Sketch:
Peati Site Skatch: ;

Reach break
Crass-section
Flow direction
AiHla

Pao

“edial bar
Eroded bark
Undercut bank

Rip rap/stabilization/gabicn

Leaning tree
Fencs
Culvert/outfall
Swampiwetland
Grasses

Tree

Instream log/tree
‘Woody debris
Station location
Vegetated island

Flow Type
H1 Standing watar
HZ  Scarrely percaptible flow
H3  Smooth surface flow
H4  Upwelllng
HS Ripplad
H6  Linhroken standing wave
H?  Broken standing wave
HE Chute
H9 Fres fall
Substrate i
51 SilE 56  Small boulder
52 Zand 87 large houlder
$3  Gravel S8 bimodal |
84  Smail cobble 89 Bedrack/Lilf |
55 Laroe cebbla .
| Othar
BM Benchra-k EP  Erpsich pin
BS Packsight RE  Rehar
DS Diownstrean Us  Upstrearm 4
WDl  Woody debris jam TR Torrace
VWC  Valley wall conkact FC Flood chute |
I BGS  Bottorn of slope FP Flood plain i
! Top of siope KPF  Knick point
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Morningside Creek, Scarborough

Range of Water

depth 0.55m-1.10m
Range of Velocities Riftle

-0.009 m/s - 0.385 m/s
Undercutting 0.05m- 0.30m
Habitat Features Rooted submergent
Riffle Substrate Gravel, Cobble
Pool Substrate Sand, gravel, parent
Bank Substrate Clay/silt

Major localized gaps, Canopy

Riparian Vegetation coverage: <50 % shading

Large amounts of flooding due to

Large obstructions
& 5 Beaver dams

Notes Flooded since 2013, fish observed
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Morningside Tributary, Rouge River

* Electrofishing survey completed on September 15, 2016
e Base flow at approximately 20 [pm at time of survey

e Channel maturing with moderate riparian cover

* Riffles composed of cobbles and gravel

* Beaver present with constructed dams

* Nine species of fish collected

* Four Redside Dace captured during survey
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Morningside Tributary, Rouge River

Abundance B Redside Dace

m Blacknose Dace

m Johnny Darter
Creek Chub

B White Sucker

B Brook Stickleback

10% 10% W Fathead Minnow

B Bluntnose

Minnow
B Common Shiner

geomorphix.com | The science of earth + balance.

305 electrofishing seconds

30 m reach

Resident fish community dominated by Creek
Chub

Channel lacks large woody debris in pools
Plastic mesh in channel from original erosion
blankets

Culvert substrate oversized and limiting fish
passage

Biomass (g) M Redside Dace

M Blacknose Dace

m Johnny Darter

Creek Chub
m White Sucker
M Brook Stickleback

W Fathead Minnow
M Bluntnose Minnow

B Common Shiner
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Aerial photo:
16-08-29

Fletcher’s Creek, Brampton

General Site Characteristics Project Code:

| Date: Stream/Reach:

i Weather: . Location:

Fleld Staff: Watershed/ Subwatershed: |

Features |

| 7 Reach bruak |

*T Cross-section i

Flew direction

~* Ritfle i

3 poal |

TR medlal bar

Y Eroded bank
Undercut ban< |

EZZE] Rip rap/stabilization/gabion

~He  Leaning tree

| weK-® Fance

Culvertfautfall

Swarnpfwetland

Grasses

Ires

Instream log/tree

woody debris

Station Incation

vagetated Is_l_:;_nd

: Flow Type

H1 Standing water

H2  Scarcely perecephible Sow
H2  Smoaoth surface flow

Ha4  Upwelling

H5 Rippled

H&  lnhroken standing wave
H7  Sroken standing wave
HE Chute
| H®  Free fall
| Substrata K
| 81 st S6 Small boulder |
| 82 Sand 87 Large boulder
| 83 Gravel S8  Bimodal
| s4 Small cohhle 59 Bedrock il
| $5  Large cobble
Gther :
BM Benchmark EP  Frosion pin g
BS Backsight RB Roebar .
DS Downstream Us Upstream T
WD1  Woody debris jarm TR Terrace !
I
|

7
71
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Fletcher’s Creek, Brampton

Range of Water 0.55m-1.10m
depth

Range of Pool
Velocities -0.006 m/s - 0.044 m/s
Undercutting 0

Habitat Features Rooted emergent
Riffle Substrate Cobble

Pool Substrate Clay/silt

Bank Substrate Clay/silt
Riparian Major localized gaps, Canopy
Vegetation coverage: <50 % shading
Large

. No beaver dams
obstructions

Notes Standing water, no flow

.(\V_>
Zf' Ontario

Ministry of Natural Resources and Forestry

GEO

M ORPHIX



Fletcher’s Creek, Credit River

* Electrofishing survey completed on August 25, 2016

* Base flow at approximately 40 lpm at time of survey

* Channel maturing with dense riparian cover with some large woody cover in
pools

| « Riffles composed of cobbles

* Channel dominated with muck

* Beaver present with constructed dams

» Six species of fish collected

* YOY Redside Dace captured in same survey reach in 2011 by Credit Valley
Conservation
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West Fletcher’s Creek, Credit River

Abundance mPumokn * 466 electrofishing seconds
100 m reach
wFathead Minnow o« Ragsjdent fish community dominated
7% 11% wBlicke | by Creek Chub
9‘f% * Channel lacks suitable coarse
sediment for Redside Dace spawning

5%

Creek Chub
B White Sucker

M Brook Stickleback

Biomass (g)

B Pumpkinseed

M Fathead Minnow
m Blacknose Dace
Creek Chub

B White Sucker

M Brook Stickleback
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Conclusions

* Redside Dace will use constructed natural channels

e Corridors are providing for diverse and healthy fish
communities

* In most of the channels reviewed, physical characteristics are
still suitable for Redside Dace including morphology, substrate,
wood debris, undercuts, and overhanging vegetation

» Surveys over the first 10 years showed relatively modest
adjustments in substrate, cross sectional geometry

* In recent years significant changes in floodplain and channel
characteristics where beavers have been present

e Pools >1 m depth even during low flow conditions in systems
that would otherwise have been considered seasonal habitat

* Increased overwintering potential for Redside Dace
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Lessons Learned

* Even channels that have been stable for more than a decade can show rapid
changes due to the influence of external disturbances, such as beavers

* Beavers may occupy the systems when vegetation reaches a certain size — all
the channels were a similar age and relied heavily of pioneering plant species —
this could explain the recent changes across the corridors

* The current overwintering potential, floodplain connectivity and morphological
variability were likely not anticipated by the designers — this is a good thing

* Important to recognize that the corridors we install can mature into
overwintering habitat for Redside dace, moving forward

* Goes to show how unpredicted natural events like the presence of beaver
activity can shape a channel

* |ssue with oversized riffle substrates at Fletchers' illustrating that designers and
agency reviewers need to be cautious in balancing erosion/instability concerns
with the finer substrate needs of riffle spawning species
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Thanks to Margaret Berube, Liz Miller, Jason Krompart,
Emily Rick, Alex Meeker, and Lindsay Davis
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THANK YOU...
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