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LIZARD CREEK GENERATING STATION
ENVIRONMENTAL ASSESSMENT
TOWNSHIP OF LEWIS
NATURAL ENVIRONMENT COMPONENT
1.0 Introduction
1.1

General Overview

Lizard Creek Power Inc. (LCPI) is a subsidiary company of Cantech Construction Ltd.,
which was created for the purpose of planning, developing and operating the Lizard
Creek small hydroelectric generating facility. LCPI is proposing to construct a new 1.0
MW hydroelectric generating station on Lizard Creek, a tributary to the Serpent River,
approximately 20 km southeast of the City of Elliot Lake, Ontario (RGL, 2008) (Figure
1).
The powerhouse will be situated approximately 300 metres upstream of the Lizard
Creek confluence with the Serpent River, utilizing a gross head of 46.3 m with a design
flow of 2.66 cms (cubic metres per second) (Figure 2). It is proposed to construct a
new dam a short distance downstream of the outflow of Lizard Lake, resulting in the
flooding for the upper portion of Lizard Creek and lower Lizard Lake. Ecological flows
will be provided to the natural bed of Lizard Creek. A new flow conveyance channel
will divert generation flows to a second water control structure, which will control
flows into the 300 m long penstock. A 1.0 MW turbine will operate a synchronous
generator to produce up to 1 MW of electricity, which will be conveyed by a new 1 km
transmission line to existing Hydro One 12 500 V transmission line (RGL, 2008).
Generated electricity will be sold through a Feed-in-Tariff (FIT) with the Ontario
Power Authority. Most of the project area is situated on Crown land, with some areas
in the southern extent situated on lands belonging to the Township of the North Shore
(RGL, 2008).
1.2

Project Description

The Lizard Creek Small Hydro Generating Station will be rated at 1 MW output, at a
design flow of 2.66 cms, with a head of 46.3 m. The facility will be classified as an
intermediate facility. It would be operated primarily as run-of-the-river with scheduled
operation during low flow seasons. The head pond is lower Lizard Lake at elevation
234.4 m Canadian Geodetic Datum (CGD), with the tailrace discharging into Lizard
Creek at elevation 187.10 m CGD. The maximum headpond fluctuation will be less
Niblett Environmental Associates Inc.
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than 0.6 metres. Water will be diverted from Lizard Creek near the present outflow of
Lizard Lake, to form a new flooded area and flow conveyance channel, both at 234.4 m
CGD; the same level as Lizard Lake. A dam will be constructed at the outflow of Head
Pond Flood Area W-1, as indicated on Map PD-3 in a configuration that will allow
flows in excess of turbine capacity (2.66 cms) to pass into the natural stream bed, and to
allow for provision of a continuous minimum ecological flow, through an embedded
orifice type structure. At the outflow of the conveyance channel an intake structure will
supply water to the penstock (approximately 300 m in length, 1.1 m diameter), which
will convey water to the powerhouse (RGL, 2008).
A substation adjacent to the powerhouse will step up voltage to 12 500 volts.
Generated electricity will be provided to existing Hydro One transmission lines via a
new 1 km transmission line (RGL, 2008).
Refer to ZOI map (Figure 2) that shows location of the structures and extent of the
flooded area.
1.3

Project Location

The study area for the natural environment evaluation included all land within the
proposed facilities as well as Lizard Creek from the confluence of the Serpent River to
lower Lizard Lake (includes ZOI plus additional forest land, wetlands adjacent to those
facilities and the proposed flooded area). The study area is shown on Figure 1.
The literature review extended to a local and regional level, including surrounding
Natural Areas within the study area and lands within 2 kilometres to identify natural
core areas, significant features such as wetlands, Areas of Natural and Scientific
Interest (ANSIs), valleys, woodlands and linkages (Figure 3).
Lizard Creek is a tributary to the Serpent River in the District of Algoma, Ontario,
Canada. The project location is in Lewis Township, approximately 20 km southeast the
City of Elliot Lake, 110 km west of the city of Sudbury, and approximately 140 km east
of the city of Sault Ste. Marie, Ontario. The powerhouse will be located approximately
500 m north of the Trans-Canada Highway (Hwy. 17) (RGL, 2008). The project
location is indicated below in Figure 1.

Niblett Environmental Associates Inc.
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Figure 1: Study Area
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Figure 2: Lizard Creek Hydro Facility
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Figure 3: Natural Heritage Features
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Project Rationale

Niblett Environmental Associates (NEA) was retained by Lizard Creek Power Inc. to
complete the natural environment component of a screening under the Class
Environmental Assessment for Water Projects (Class EA) and the Canadian
Environmental Assessment Act (CEAA). A multi-season and multi-year detailed
inventory of the biological features on site and within the study area was necessary to
understand the existing environment and to predict the effects of the creation of a head
pond, generating facilities and alterations to flows in Lizard Creek. This study was also
used to assess potential impacts of establishing a hydroelectric generating facility at this
location. The natural environment report was prepared to document the methodologies
used, biological data collected, alternatives analyzed, impacts and cumulative effects
identified and mitigation measures proposed.
NEA worked closely with the project engineers and proponent to ensure that the natural
environment was considered throughout the EA process and in the design of the
hydroelectric facilities.

Niblett Environmental Associates Inc.
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2.0 Study Methods - General Approach
2.1

Aquatic Studies
2.1.1 Fish and Fish Habitat

The fisheries assessment consisted of three distinct phases. The first phase was to
review available literature for the study area. This review included collecting fisheries
information from previous study area reports (RGL 2008) the Ministry of Natural
Resources (MNR), and the MNR Natural Heritage Information Centre (NHIC) data
bases. Field visits were conducted within the study area in the second phase. The final
phase was a compilation of both the field and literature data.
Fish habitat data was collected within the study area, encompassing Lizard Creek (from
Lizard Lake to Serpent River), and unnamed tributary of Lizard Creek, and portions of
the Serpent River downstream of the study area. NEA conducted site visits on June 18th,
June 29th, August 26th, September 24th, October 13th, and October 23rd, 2009; June 29th
& 30th 2010; and April 13th, May 10th & 17th and; June 15th, 2011. Site visits are ongoing in the fall of 2011, from August to October.
Lizard Creek fishes were assessed with multiple gear types including; gillnetting,
electrofishing, minnow traps, and mini-hoop-nets. Lizard Creek was divided into five
(5) sampling reaches. Fish habitat observations were conducted for each reach and are
summarized in Section 3.3.3. Sampling stations were located using GPS and UTM
coordinates (Figure 4). Species significance on a national, provincial, regional and local
level was based on COSEWIC (April 2011) and COSSARO (Sept 2010).
Fisheries data for Lizard Creek was collected through the following survey types: fish
community summer surveys, spring walleye spawning surveys and fall salmonid
spawning surveys. Survey results are discussed in the Section 3. Fall salmonid
spawning surveys are ongoing in 2011 and will be conducted from August to October.
A summary of NEA and historical fish sampling effort is provided in Table 1 and 2.

Niblett Environmental Associates Inc.
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Table 1: Summary of NEA Fish Sampling Effort
Fish Community Sampling Surveys
Sampling
Location

Sampling
Method

Gear Details

Dates

Total Effort

Results

Reach 1

Mini hoop‐net

5'wings
1/4" mesh

June 29th & 30th, 2009

48 hours

northern pike (11), rock bass (8), brown bullhead (1), creek
chub (7), white sucker (1)

Reach 1

Minnow traps

Standard

June 29th & 30th, 2009

72 hours

rock bass (5), pumpkinseed (8),white sucker (4), creek chub
(2)

Reach 3

Electrofishing

250V, 50Hz

July 27th, 2010

512 seconds

no catch

Reach 4

gill net

6'x150'
(mesh 1" ‐ 4")

June 29th & 30th, 2010

24 hours

white sucker (24), brown bullhead (15), walleye (5),
smallmouth bass (1)

Reach 5

Minnow traps

Standard

June 29th & 30th, 2010

48 hours

no catch

Reach 2

Electrofishing

450V, 60Hz

June 15th, 2011

fathead minnow (2), longnose dace (7)

Reach 2

Electrofishing

450V, 60Hz

June 15th, 2011

977 seconds
(8.0sec/m2)
1373 second
(8.2sec/m2)

Niblett Environmental Associates Inc.
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Walleye Spawning Habitat Surveys
Sampling
Sampling
Gear Details
Location
Method
Reach 1
Reach 2
Reach 3

Visual
Observations
Visual
Observations
Visual
Observations

Dates

Total Effort

Results

n/a

June 18th & 29th, 2009

2 site visits

Potential spawning habitat identified

n/a

June 18th & 29th, 2009

2 site visits

No spawning habitat identified

n/a

June 18th & 29th, 2009

2 site visits

No spawning habitat identified

Reach 4

Visual
Observations

n/a

June 18th, 2009

1 site visit

Small area of marginal/poor habitat identified; natural
migratory barriers downstream prevent access

Reach 1

Egg traps

4 Fabric wrapped
blocks

April 13th, 2010 ‐ May
17th, 2011

34 days each block

One trap contained 2 eggs. Remaining traps empty.

Reach 1

Spotlighting

1+ mill candle
watt spotlights

May 10th, 2011

1 hour

No walleye observed

Reach 2

Spotlighting

1+ mill candle
watt spotlights

May 10th, 2011

30 mins

No walleye observed

Reach 3

Spotlighting

1+ mill candle
watt spotlights

May 10th, 2011

30 mins

No walleye observed

Reach 4

Visual
Observations

1+ mill candle
watt spotlights

April 29th, 2011

1 site visit

Velocities over potential habitat in excess of usable
range.

Niblett Environmental Associates Inc.
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Salmonid Spawning Surveys
Sampling
Sampling
Location
Method

Gear Details

Dates

Total Effort

Results

Reach 1

18" fabric hoops

Aug 26th ‐ Sept 23rd,
2009

28 days

no eggs collected

n/a

August 26th, 2009

2 hours

no salmon observed

n/a

September 23rd, 2009

2 hours

no salmon observed

n/a

October 13th, 2009

2 hours

no salmon observed

n/a

October 23rd, 2009

2 hours

no salmon observed

n/a

August 26th, 2009

1 hour

no salmon observed

n/a

September 23rd, 2009

1 hour

no salmon observed

n/a

October 13th, 2009

1 hour

no salmon observed

n/a

October 23rd, 2009

1 hour

1 observed (~50cm)

n/a

October 23rd, 2009

1 hour

no salmon observed

n/a

October 23rd, 2009

1 hour

no salmon observed

Reach 1
Reach 1
Reach 1
Reach 1
Serpent
River
(Highway 17 & park)
Serpent
River
(Highway 17 & park)
Serpent
River
(Highway 17 & park)
Serpent
River
(Highway 17 & park)
Serpent
River
(Handispot Road)
Lauzon Creek

Egg traps
Visual
Observations
Visual
Observations
Visual
Observations
Visual
Observations
Visual
Observations
Visual
Observations
Visual
Observations
Visual
Observations
Visual
Observations
Visual
Observations

Summary of Efforts

Total

Trapping/netting

192 hours

Electrofishing

2862 seconds

Egg traps

62 days
19 site
hours

Visual spawning surveys

Niblett Environmental Associates Inc.
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Table 2: Summary of RGL Fish Sampling Effort
Fish Community Sampling
Sampling
Sampling Methods
Location
Reaches
1, 2 & 3
Reaches
1, 2 & 3

Minnow trap
Electrofishing

Gear Details

Dates

Total Effort

Results

n/a

n/a

n/a

white sucker, creek chub, finescale dace, Johnny darter,
longnose dace , longnose sucker, pearl dace, pumpkinseed

n/a

n/a

5 stations

Benthic Sampling
Sampling
Location

Sampling Method

Gear Details

Dates

Total Effort

Results

Reach 1

Surber

n/a

n/a

2 replicas

full results available in report

Reach 1

Surber

n/a

n/a

2 replicas

Reach 2

Surber

n/a

n/a

2 replicas

Reach 2

Surber

n/a

n/a

2 replicas

Reach 2

Surber

n/a

n/a

2 replicas

Reach 2

Surber

n/a

n/a

2 replicas

Reach 3

Surber

n/a

n/a

2 replicas

Reach 3

Kick net

n/a

n/a

2 replicas

Walleye Spawning Surveys
Sampling
Location

Sampling Method

Gear Details

Dates

Total Effort

Results

Reach 1

Visual Observations

n/a

1 site visit

1 adult & several juveniles observed

Lizard Lake

Visual Observations

Spotlighting

1 site visit

6 adults observed

Lillie Lake

Visual Observations

Spotlighting

1 site visit

No walleye observed

Black Creek

Visual Observations

n/a

May 3rd, 2007
May 1st ‐ May 3rd,
2008
May 1st ‐ May 3rd,
2008
May 1st ‐ May 3rd,
2008

1 site visit

No walleye observed

Niblett Environmental Associates Inc.
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Salmonid Spawning Surveys
Sampling
Location

Sampling Method

Gear Details

Dates

Total Effort

Results

Reach 1
Serpent River
(Highway 17 )
Serpent River
(Highway 17 )

Visual Observations

n/a

Sept 29th, 2006

1 site visit

no salmon observed

Visual Observations

n/a

Sept 29th, 2006

1 site visit

Pink salmon observed

Visual Observations

n/a

Oct 6th, 2006

1 site visit

Pink salmon observed

Reach 1

Visual Observations

n/a

Oct 6th, 2006

1 site visit

no salmon observed

Reach 1

Visual Observations

n/a

Oct 9th, 2006

1 site visit

no salmon observed

Reach 1

Visual Observations

n/a

Oct 13th, 2006

1 site visit

1 salmon suspected

Reach 1

Visual Observations

n/a

Oct 27th, 2006

1 site visit

no salmon observed

Reach 1

Visual Observations

n/a

Nov 10th, 2006

1 site visit

no salmon observed

Reach 1

Visual Observations

n/a

Nov 16th, 2006

1 site visit

no salmon observed

Reach 1

Visual Observations

n/a

Nov 24th, 2006

1 site visit

no salmon observed

Reach 1

Visual Observations

n/a

Nov 30th, 2006

1 site visit

no salmon observed

Reach 1

Visual Observations

n/a

Sept 16th, 2007

1 site visit

no salmon observed
no salmon observed

Reach 1

Visual Observations

n/a

Sept 25th, 2007

1 site visit

Reach 1

Visual Observations

n/a

Sept 30th, 2007

1 site visit

no salmon observed

Reach 1

Visual Observations

n/a

Oct 6th, 2007

1 site visit

no salmon observed

Reach 1

Visual Observations

n/a

Nov 5th, 2007

1 site visit

no salmon observed

Summary of Efforts

Total

Trapping/netting

n/a

Electrofishing

n/a

Visual spawning surveys

20 site visits

Niblett Environmental Associates Inc.
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2.1.2 Spawning Surveys - Summary
Salmonid surveys were completed within the typical salmon spawning season (Sept –
October). Surveys were completed within the Serpent River near Highway 17 and
within a portion of Lizard creek in the fall of 2009 to supplement data collected by RGL
of Lizard Creek in 2006 and 2007 (RGL, 2008). Salmonid spawning surveys will be
repeated in the fall of 2011. NEA is currently working with MNR to develop the 2011
salmonid spawning protocol.
Lauzon Creek (west of the study area) was sampled in 2009 to confirm salmon migration
and timing in the vicinity of the study area. Surveys were completed primarily by visual
observation, as relatively shallow waters throughout the study site allowed for easy
observations of fish and redds.
In addition to visual surveys, nine (9) egg trap baskets were placed within Reach 1 of
Lizard Creek. Egg traps were placed immediately downstream of potential spawning
areas to capture eggs and confirm salmonid spawning activity within the study area.
Surveys were completed on August 26th, September 24th, October 13th, and October 23rd,
2009.
Walleye spawning surveys were completed in 2011 to supplement data from walleye
spawning surveys that had previously been completed in 2007 and 2008. Surveys
included spotlighting at night and use of egg traps. Results of the 2007 and 2008 surveys
are presented within Appendix I. Potential spawning habitat for additional game fish
species (northern pike & smallmouth bass) was also examined.
Lake sturgeon visual spawning surveys were completed June 15th and 16th 2011 on Reach
1 and 2 of Lizard Creek and at the confluence with the Serpent River and on the Serpent
River at Highway 17.
2.1.3 Fish Community
Summer fish community of Lizard Creek was sampled in 2009, 2010 and 2011. Fish
community presence/absence assessments were conducted with a backpack electrofishing
unit as per Stanfield et al (2005) and included habitat descriptions and photo
documentation. Sampling effort target was 8-10 sec/m2. Mini hoop-nets and minnow
traps were also used to collect fish community samples in 2009 and 2010 (Table 1). Fish
were identified in the field to species and unknown specimens were preserved for lab
identification.
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Benthic Invertebrates

Benthic macroinvertebrates were sampled at seven stations, with two samples collected at
each station. Sampling stations were selected to coincide with reaches sampled as part of
the stream assessment. Benthic invertebrates were collected using a standard Surber
sampler, although one set of samples was collected using a kick sweep method.
Organisms were identified in the field to Order only.
2.3

Vegetation

All vegetation ecosites were visited and the species composition of dominant species
determined. Community type criteria followed The Field Guide to Forest Ecosystems of
Central Ontario (MNR, 1997). Detailed plant inventories of each community were
conducted. Vegetation surveys were completed along the edges of all beaver ponds and
wetland along Lizard Creek, upstream of the proposed control structure, existing and
future road alignments, penstock location, canal route, control structure, powerhouse and
tailrace. Existing and proposed hydro corridors were also walked and transects were
made through potential flooded areas. Surveys were conducted throughout the growing
season to coincide with the early spring, late spring and summer flowering periods of
plants. Field survey dates were June 29th and 30th and July 27th and 28th 2009. Additional
surveys were conducted in the spring and summer of 2011 on May 30th and June 13th to
capture spring ephemerals and additional summer plants. Photographs and/or specimens
were taken of plants requiring verification of identification.
National, provincial and regional significance of species and communities was
determined from accepted status lists and published reference lists such as Species At
Risk Act (SARA, 2009, Schedule 1), Committee on the Status of Endangered Wildlife in
Canada (COSEWIC, April 2011), Species at Risk In Ontario (SARO, Sept. 2010), Argus
et al. (1982-1990), Natural Heritage Information Centre (NHIC, 2010) and the new
Ontario Endangered Species Act (enacted June 30th, 2008). Notes were made on soil
type, depth, topography, drainage and present disturbance. Forest Resource Inventory
mapping was accessed for this area and used a base level of information for ecosite
boundaries and tree composition. The community composition was verified in the field
and species coverage estimated as per FRI methods.
2.4

Birds

Breeding bird surveys were conducted during the breeding season on and adjacent to the
study site. Dates of surveys were June 28th and 29th, 2009; July 27th and 28th, 2009 and
September 24th, 2009. Surveys were timed to coincide with the dawn chorus between 5
and 10 am. Additional surveys were completed on May 30th (migrants and early breeders)
and June 13, 2011 within the peak breeding season. . Methodology was modelled after
the Ontario Breeding Bird Atlas point count methodology (BSC, 2004) and the Canadian
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Wildlife Service’s Forest Bird Monitoring Program (2004). Area searches were
conducted while on site over the entire study area including habitats potentially to be
flooded as part of the headpond. All species were given a breeding status code as per the
Ontario Breeding Bird Atlas (BSC, 2004). Estimates on the number of pairs of birds were
made during the surveys by recording the location of individual singing males along
transects. Incidental observations of birds were made during all field visits over the study
period.
A breeding bird species list was generated from the Atlas of the Breeding Birds of
Ontario (Cadman et al., 1987) and Bird Studies Canada, (2005) for the two 10 x 10 km
atlas square that contain the study area (17LM81/82). The data was reviewed to
determine if any sensitive or significant breeding species have been recorded in the area
of the development. Records of any special concern, threatened or endangered species
were also solicited from MNR and NHIC (2010).
Particular effort was made to locate Species At Risk identified within the study area by
NHIC or in the Ontario Breeding Bird Atlas square summary sheets. Habitats for the
Species at Risk noted by MNR were searched for and assessments made of the
presence/absence of habitat for those species. In particular potential habitat for least
bittern (Ixobrychus exilis), bald eagle, golden-winged warbler (Vermivora chrysoptera)
and cerulean warbler (Dendroica cerulea) were examined.
The presence of stick nests was also part of our surveys. In particular searches were made
to find bald eagle (Haliaetus leucocephalus), osprey (Pandion haliaetus), red-shouldered
hawk (Buteo lineatus), great-blue heron (Ardea herodias) and other raptor species nests.
Observations of raptors were made while on site. Birds that appeared agitated due to the
proximity of the observer to them were investigated further to determine if the nest site
was nearby. The route of the hydroelectric facilities (penstock, generating station, hydro
corridor, existing and future road alignments and construction envelope) was walked and
searches for stick nests conducted on September 24, 2009.
2.5

Herpetozoa

Surveys of the forests, tributaries, pond edges, beaver floodings and wetland habitats
were conducted on June 28th and 29th and August 28th, 2009. Additional surveys to
capture breeding species in the spring included survey dates on May 10th. Incidental
observations were recorded while on site on May 30th and June 13th 2011. Survey
protocols modelled after the Marsh Monitoring Program- amphibian surveys (BSC, 2004)
which uses breeding calls to identify species. Amphibian species heard or seen were
recorded. Calling codes were included to show the level of calling activity and use of the
permanent and vernal pools by frogs.
Incidental observations involved area searches of reptiles and amphibians while on site
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conducting other components of the study. The ponds and vernal pools were checked
visually for adult frogs, egg masses and tadpoles during the May 30th, 2011 survey. In
addition, roadsides, pond edges, upland sandy areas and wetland edges were checked for
turtle nests and logs and rocks turned over in all habitats to look for salamanders and
snakes. The summer surveys (June 2009/2011) coincided with the peak breeding period
for snapping turtles.
Surveys were conducted at different times of the day and on days when snakes and turtles
would be most active (summer season, breeding season, mornings and afternoons).
Visual scans of all wetland habitats and basking sites were made during the surveys to
search for turtle species at risk. Targeted surveys were conducted in June 2009 and May
30th and June 13th 2011 to search for Blanding’s turtles (Emydoidea blandingii) and
snapping turtles by wading within wetland areas and edges in suitable habitat during
appropriate seasons and weather and searching for individuals, trails and sign.
Blanding’s nests are typically found in sandy soils in upland areas with little to no
vegetation cover, and often in disturbed sites (NatureServe 2010). Additional surveys
were completed on May 30th and June 13th 2011 to search for adults nesting, feeding or
basking.
Snapping turtle nests in soft soil in open areas, which can be immediately adjacent to
within several hundred meters from a water source (NatureServe 2010). The spring and
summer surveys (June 28th 2009/May 30th & June 13th 2011) coincided with the peak
breeding period for Snapping turtles..
2.6

Mammals

Incidental observations of mammals were made during all field surveys and in all
habitats. Observations included direct sightings and indirect evidence such as calls, scat,
browse, tracks, burrows, dens and cavities. During all surveys evidence of dens, burrows,
tree cavities, tree roosts, climbing marks, antler rubbings, small mammal runs and browse
and other sign were noted.
The abundance of deer, rabbits and other large to medium mammals was assessed based
on density of tracks; browse; well used trails; tracks in the mud; recreational trails and
direct observations. Access to the shoreline by wildlife species was assessed based on
topography near the shoreline and tracks along the shore.
2.7

Wildlife Linkages and Corridors

The occurrence of linkages and corridors was assessed based on field work, existing
literature, sign of dense track patterns or well-worn paths, aerial photography and
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discussions with local trail users. Observations of bird, mammal and herpetozoan
movement were made through the spring, summer and fall periods.
2.8

Species At Risk

The Ontario Endangered Species Act was enacted in June 2007 and came into full effect
on June 30th, 2008. The act protects the species and their habitat. The act includes
provisions for preparing recovery strategies and in defining the regulated habitat of
individual species.
NEA contacted MNR and attended a pre-consultation meeting on July 28th, 2009 at the
Blind River District office to discuss our findings to date and to obtain additional
information on possible Species At Risk. Detailed surveys were conducted targeting
those species as well as recording any other species that were found during our surveys.
The surveys were focused on searching for individuals of possible species at the
appropriate time of year, day and in the peak season for activity. The presence of suitable
habitat and the type of habitat for potential species was assessed during the surveys.
A complete list of all Species At Risk found in the Algoma District was also produced
from NHIC records to determine what other species may be found in the general area.
Each species and their possible presence was assessed within the project area.
Appendix II provides a breakdown of survey effort for the terrestrial environment.
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3.0 Existing Environment
3.1

Climate

The project area is within the Sudbury climatic region of Ontario. The region is within
the temperate continental zone. The area does experience some moderating effects
resulting from the proximity to Lake Huron. Typical summer conditions (June to
September) have a temperature range of approximately 10 to 25oC, with approximately
75-100 mm of precipitation per month. Typical winter conditions (December to April)
have temperatures ranging from 0 to -20 o C with approximately 40 to 60 cm of snowfall
per month (RGL, 2008).
3.2

Aquatic Environment
3.2.1 Watershed Description

Lizard Creek is within quaternary watershed 2CD-04, originating near Blanche Lake,
within the city limits of Elliot Lake, approximately 17.5 km northwest of the project
location. Lizard Creek has a different name in the upper reaches. The segments
upstream of Lillie Lake are named Black Creek, probably due to the black appearance of
the water in ponds and deeper sections near Highway 108; there is no Black Lake in the
vicinity. From Blanche Lake, the stream flows in a generally south-easterly direction.
Lizard Creek drains into the Serpent River approximately 300 m downstream of the
proposed powerhouse location, which is approximately 800 m from the Highway 17
(Trans-Canada) bridge over the Serpent River. Approximately 9.2 km downstream of
this bridge the Serpent River drains into the North Channel of Lake Huron (RGL, 2008).
The other main waterbodies within the subwatershed are Turtle Lake, Laderoute Lake,
Lillie Lake and Lizard Lake (RGL, 2008).
The watershed has an area of 143.9 km2. The slope of the main channel is 2.22 m/km,
with the length of the main channel being 25.9 km. Water and wetlands make up 21.1 %
of the watershed area. The basin relief is 80.1 m (data source OFAT 2002). Flow is
unregulated within the quaternary watershed (RGL, 2008).
The watershed is within Site Districts 5E-01 and 5E-04. The general area is
characterized by rugged and gently rolling bedrock uplands with lakeshore, island and
swamp environments, and gently rolling sandy uplands. The primary forest species
include eastern white pine (Pinus strobus), red pine (Pinus resinosa), jack pine (Pinus
banksiana), white spruce (Picea glauca), black spruce (Picea mariana), sugar maple
(Acer saccharum ssp. saccharum), eastern white cedar (Thuja occidentalis) and balsam
fir (Abies balsamea)(Crown Land Use Atlas). Areas immediately to the south of Blanche
and Turtle Lakes are within Matinenda Provincial Park (P221 Natural Environment
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Class) (RGL, 2008).
3.2.1.1.

Lizard Lake

Lizard Lake is a small, turbid, shallow, warm-water lake with a surface area of
approximately 25.9 ha, a mean depth of 1.8 m, and a maximum depth of 4.5 m. The
Secchi value is 2.5 m. Fish species known to be present in this lake include walleye
(Sander vitreus), lake whitefish (Coregonus clupeaformis), lake herring (Coregonus
artedi), brown bullhead (Ameirus nebulosus), and common white sucker (Catostomus
commersoni) (MNR Files). This small lake is shallow, with a relatively complex
shoreline. Lizard Lake was surveyed for fisheries purposes by MNR in 1977. Walleye
were introduced to the lake in 1980 and 1981, in an attempt to establish a self-sustaining
population. An assessment conducted in 1990 indicated low walleye numbers and no
evidence of reproduction. It was recommended that a more intensive stocking program
be implemented. Lizard Lake is connected to Lillie Lake by a navigable channel. A
photograph of Lizard Lake, taken from the water crossing is provided below (RGL,
2008).

Photo 1: Photo of Lizard Lake from existing water crossing.
View facing east. Photo taken April 28th, 2008.

3.2.1.2.

Lillie Lake

Lillie Lake is a small, turbid, shallow, warm-water lake, with a surface area of
approximately 80.8 ha, a mean depth of 4.0 m, and a maximum depth of approximately
10.5 m. The Secchi value is 3.2 m. Fish species known to be present in this lake include
walleye (Sander vitreus), lake whitefish (Coregonus clupeaformis), lake herring
(Coregonus artedi), brown bullhead (Ameirus nebulosus), pumpkinseed (Lepomis
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gibbosus), dace (Phoxinus spp.), and common white sucker (Catostomus commersoni)
(MNR Files). Walleye were introduced to the lake in 1980 and 1981, in an attempt to
establish a self-sustaining population. An assessment conducted in 1990 indicated low
walleye numbers, and no evidence of reproduction. It was recommended that a more
intensive stocking program be implemented. Lizard Lake is connected to Lillie Lake by
a navigable channel (RGL, 2008).
3.2.1.3.

Turtle Lake

Turtle Lake is a long, narrow, small lake, cool water lake of moderate depth, with a
surface area of 142.9 ha, a mean depth of 14.0 m, and a maximum depth of 30.5 m. The
Secchi value is 5.6 m. Fish species known to be present in this lake include lake trout
(Salvelinus namaycush), walleye (Sander vitreus), lake whitefish, lake herring, northern
redbelly dace (Phoxinus eos), finescale dace (Phoxinus neogaeus), brook stickleback
(Culaea inconstans), emerald shiner (Notropis atherinoides), creek chub (Semotilus
atromaculatus), fathead minnow (Pimephales promelas), lake chub (Cousius plumbeus)
and common white sucker (Catostomus commersoni) (MNR Files) (RGL, 2008).
3.2.1.4.

Blanche Lake

Blanche Lake is a small, shallow cold water lake, with a surface area of 15.4 ha, and a
maximum depth of approximately 9 m (RGL, 2008). This lake is stocked biennially or
triennially with brook trout by the MNR (MNR pers. Comm., May 14th, 2011)
3.2.1.5.

Grassy Lake

Grassy Lake is a shallow warm water lake, with an area of 67.8 ha. There is no
information on lake morphology available. Grassy Lake has also been seriously affected
by acid mine drainage from the uranium mines in the Elliot Lake area (RGL, 2008).
Very little information is available on Grassy Lake. No standard lake surveys have been
conducted. Fish species being confirmed as present are smallmouth bass (Micropterus
dolomieu), silver redhorse sucker (Moxostoma anisurum) and shorthead redhorse sucker
(Moxostoma macrolepidotum). Several species are known to migrate through Grassy
Lake, and possibly utilize it to varying extents, including Chinook salmon
(Oncorhynchyus tshawytscha), pink salmon (Oncorhynchyus gorbuscha), rainbow trout
(Oncorhynchyus mykiss) and walleye. Salmon spawning has been confirmed at one
location in or near Grassy Lake, as well as upstream and downstream (RGL, 2008).
3.2.1.6.

Serpent River

The following section has been extracted from the Draft Serpent River Water
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Management Plan (MNR, 2007). The Serpent River in the plan area is of varying form
and character. The main waterbodies in and upstream of the plan area are classified as
warm water. The river has many cool water characteristics with numerous rapids; several
waterfalls; and boulder, cobble, and gravel riffles (RGL, 2008).
Several investigations have been done in the lower Serpent River to identify fish habitat,
species present and spawning requirements. The lower Serpent River is known to be
used for spawning by rainbow trout, Chinook salmon and walleye (RGL, 2008).
Pacific salmon are known to spawn in the fall at several locations within the plan area.
One important location is the area immediately downstream of the Highway 17 bridge.
This area is also known to be important nursery habitat for Chinook salmon (RGL, 2008).
In another MNR study (MNR 1985-87), salmonid spawning habitat in the lower Serpent
River downstream of Camp Lake was mapped. Spawning was confirmed and mapped for
Chinook and pink salmon. Salmon were observed spawning up to approximately one
kilometre downstream of Camp Lake. Specific information on spawning locations will
not be provided in this document (RGL, 2008).
Historically walleye are known to have spawned at various areas along the lower Serpent
River. Before the 1960s, large spawning runs of walleye were recorded as far upstream
as the Little Serpent River. The main population of spawning walleye would be expected
to be from the North Channel of Lake Huron. However, there are two natural barriers
(chutes) downstream of the Highway 17 bridge, which would likely be impassable to
walleye. The falls at the Handi-Spot Road provides a barrier of approximately 2.0 m in
vertical height. The chute south of the Ministry of Transportation picnic area, at the
Highway 17 bridge location, could potentially be a barrier. A netting program was
conducted by consultants in 1999 to determine presence of walleye during the spawning
period in mid-April, in the vicinity of the High 17 bridge. No walleye were sampled at
this time, but were observed during field reconnaissance. The reach of river between the
Serpent River Falls (Serpent River First Nation GS) and the Handi-Spot Road falls may
have a local population of walleye (RGL, 2008).
Anecdotal evidence also suggests the presence of lake sturgeon in the river, however,
there is no recent documented evidence. Lebeau (1999) suggests that due to the
contamination of the Serpent River watershed in the 50’s and 60’s by uranium tailings
effluents in the Elliot Lake area that “…the Serpent River is deserted by lake
sturgeon…”. Contact with local residents concur with this and believe this to be the
reason for the lack of walleye in the area as well (Fri 2000) (RGL, 2008).
The Serpent River in the plan area is known to be used by Chinook, and pink salmon, and
possibly rainbow trout for spawning, during late August, September and October.
Beginning in the early 1970s water quality improved, and presence of Chinook and Coho
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salmon was reported in the lower Serpent River. A fisheries study conducted in 1987
(MNR 1987) confirmed presence of young of the year salmonids (Chinook salmon) in the
area immediately downstream of the Highway 17 bridge. Because of the difficulty
associated with identification of young of the year salmonids, one specimen was sent to
the Royal Ontario Museum and was confirmed to be Chinook salmon. This was
confirmed in the 1999 fisheries surveys (Fri 2000). This area is clearly important nursery
habitat for salmonids (RGL, 2008).
This location is also a spawning site for rainbow smelt (Osmerus mordax), common
white sucker, redhorse sucker, and pink salmon. Other fish species confirmed in this
river reach include smallmouth bass, northern pike (Esox lucius), yellow perch (Perca
flavescens), and bluntnose minnow (Pimephales notatus) (RGL, 2008).
The entire Serpent River system downstream of Quirke Lake was severely degraded in
water quality, beginning in the late 1950’s, and is still affected to a considerably lesser
extent today. This was the result of effluents from uranium mining operations in the
Elliot Lake area, beginning around 1957. Most of the lakes in this system were depleted
of many aquatic organisms, except the most tolerant to acid and other contaminants
stresses. The lower Serpent River during the 1960s from Camp Lake to Lake Huron was
considered to be devoid of fish. Although adult fish may or may not have actually died
directly as a result of the acidification, trophic pathways would have been severely
altered, and in most cases reproduction would have been unsuccessful. Lake trout, for
example are known to have reproductive failure below pH 5.5. In some Serpent River
lakes, pH values were reduced to the high four and low 5 range, and had elevated levels
of numerous contaminants. Improvements in effluent treatment and regulation of effluent
water quality have resulted in a slow but steady improvement in water quality throughout
the Serpent River system. Some of the larger lakes such as Quirke Lake and Whiskey
Lake still have depressed pH values, but are capable of supporting most aquatic
organisms. There are still residual effects, such as sediment contaminants, throughout the
system (RGL, 2008).
A section of the Serpent River approximately 2 km in length has the majority of flow
diverted within the penstock, to the Serpent River GS. This reach of river is quite steep,
descending over 45 m over this distance. There are a series of rapids, chutes and falls.
At least one of these falls is an impassable barrier, even to salmon, in a reach where the
river drops over 15 m over a distance of 200 m. The operation of this GS requires that
the flow of water in the Serpent River not to be reduced to less than one cubic meter per
second (cms). This flow is maintained at all times year round through an uncontrolled
1.0 m diameter culvert installed (embedded) in the base of the dam. This ecological
(bypass) flow structure was specified and installed at the direction of the MNR at the
time of Serpent GS construction (RGL, 2008).
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Lizard Creek

Lizard Creek is a shallow, coolwater stream in the study area. Form is variable, but
mainly consists of coarse boulder cobbles with moderate slope and very shallow depth;
less that 30 cm during typical summer flows. Width is relatively constant, typically in
the range of 10 to 15 m. In the upper reaches of the project area, close to lower Lizard
Lake the gradient is reduced, with a series of several ponds, mainly formed by beaver
dams. Depth in the ponds is generally less than two meters. The reach of river
downstream of the ponds to the snowmobile bridge is almost exclusively boulder/cobbles
of relatively constant slope. There are no falls or rapids in this section, except at the
upper end of the reach where the water control structure is proposed. From the
snowmobile bridge to the confluence with the Serpent River there are four waterfalls.
The stream is not navigable by fish beyond the most downstream falls (RGL, 2008). Fish
species include Chinook salmon, white sucker, creek chub, finescale dace, Johnny darter,
longnose dace, pearl dace, pink salmon, walleye pumpkinseed, rockbass, smallmouth
bass, northern pike, and brown bullhead.
3.2.2 Lizard Creek Hydrology
Lizard Creek hydrology was thoroughly assessed by the IBI Group and the results were
provide in the document “Lizard Creek Hydroelectric generating datation- Impacts of
Changes to Hydrology and Proposed Monitoring Protocol” (IBI Group 2011).
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Fish and Fish Habitat
3.3.1 Fish Recorded Within Study Area

A total of twenty (20) fish species were identified in the actual project area (Table 3 & 4).
Of these, five are game fish species: Chinook salmon (Oncorhynchus tshawytscha), pink
salmon (Oncorhynchus gorbuscha), walleye (Stizostedion vitreum), smallmouth bass
(Micropterus dolomieu) and northern pike (Esox lucius). Some suitable spawning habitat
for all of these sport fish species was identified within the project area. Within the
project area there is very limited suitable nursery and no foraging habitat for these
species. The minnow (Cyprinid spp.) were sampled using minnow traps, mini hoop-nets
and backpack electrofisher. Other fish species information was obtained from MNR files
(RGL, 2008).
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Cyprinidae

Esocidae
Ictaluridae
Percidae
Percopsidae

Salmonidae

Notemigonus
crysoleucas
Pimephales promelas
Rhinichthys cataractae
Semotilus atromaculatus
Esox lucius
Ameiurus nebulosus
Etheostoma nigrum
Sander vitreus
Percopsis omiscomaycus

fathead minnow
longnose dace
creek chub
northern pike
brown bullhead
Johnny darter
walleye
trout perch
cisco (lake
herring)
lake whitefish
pink salmon
Chinook salmon
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(2008)

golden shiner






MNR (1977)

Centrarchidae

Scientific Name
Catostomus catostomus
Catostomus commersonii
Ambloplites rupestris
Lepomis gibbosus
Micropterus dolomieu
Chrosomus neogaeus

Nichols (1990)

Catostomidae

Common Name
longnose sucker
white sucker
rock bass
pumpkinseed
smallmouth bass
finescale dace
northern pearl
dace

NEA (2009)

Family

NEA (2011)

Table 3: Summary of Fish Species Recorded Within Study Area.
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Coregonus artedi
Coregonus clupeaformis
Oncorhynchus
gorbuscha
Oncorhynchus
tshawytscha
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Table 4: Summary of Life History Requirements for Study Area Species Fish
Sensitivity to Sediment/Turbiditiy
(High, Moderate, Low)

Substrate

Reproductive
Guild
N=non
guarders;
BH=Brood
hider;
G=Guarder

Thermal
Regime

Diet

Reproduction

Feeding

Respiration

Spawning Requirements

large
gravel

Lithophil (N)

coldwater

piscivore

H

H

H

Lithophil (N)

coldwater

piscivore

H

H

H

Lithopelagophils
(N)

coolwater

piscivore

M

H

H

rock,
rubble, or
gravel

Speleophil (G)

coolwater

benthic
insectivore

M

M

--

gravel

Lithopelagophils
(N)

coldwater

insectivore

M

L

H

early

rock,
rubble, or
gravel

Lithophil (N)

coolwater

generalist

M

L

H

eggs buried

rock,
rubble, or
gravel

Lithophil
(BH)

coolwater

generalist

M

H

H

Species

Timing

Water
Temperature
Range
(oC)

Chinook
Salmon

October

5.6–13.9

lacustrine

Pink Salmon

SeptOct

7.2– 2.8

lacustrine

Walleye

May

4-7

lacustrine
and
riverine

Johnny Darter

May June

12 - 21 °C

lacustrine
and
riverine

Longnose
Sucker

May

10 - 16

lacustrine
and
riverine

White Sucker

April June

10 - 20 °C

Creek Chub

May June

12 - 17 °C

Longnose
Dace

MayJuly

11 - 23

riverine

egga deposited
in gravelly riffle

gravel

Lithophil (N)

coolwater

insectivore

M

M

H

12 - 18

lacustrine
and
riverine

eggs scattered on
sand or gravel in
weak-tomoderate
currents

sand or
gravel

Lithophil (N)

coolwater

insectivore

M

M

H

Pearl Dace

MayJune
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Habitat

shallow;
lacustrine
and
riverine
trench
upstream
of riffle;
riverine

Egg and
Embryo
Characteristics
eggs deposited
in nest excavated
in gravel riffles
eggs deposited
in nest excavated
in gravel riffles
eggs settle
within crevices
of cobble
eggs deposited
in burrow or
undersurface of
rocks
adhesive,
demersal eggs
adhere to gravel
and substrate

mediumsized
gravel
coarse
gravel &
cobble
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Substrate

Reproductive
Guild
N=non
guarders;
BH=Brood
hider;
G=Guarder

Feeding

Respiration
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Reproduction
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n/a

debris

Phytolithophils (N)

coolwater

insectivore

M

M

--

eggs deposited
in shallow
excavated
depressions
eggs attatch to
clean stones near
centre of
excavated nest
adhesive eggs
desposited over
filamentous
algae

varies from
swamp to
gravel
shoals

Polyphils (G)

coolwater

insectivore /
piscivore

L

M

--

sand,
gravel, or
rock

Polyphils (G)

warmwater

insectivore /
piscivore

M

H

--

aquatic
vegetation

Phytophils (N)

coolwater

Omnivore

M

M

L

adhesive eggs
not deposited on
bottom

flooded
terrestrial
plants

Phytophils (N)

coolwater

picivorous

M

H

L

eggs deposited
in small nest

mud, sand,
or roots

Speleophil (G)

warmwater

insectivore

L

L

L

relatively large
eggs

rock, sand,
or gravel

Lithophil (N)

coldwater

water
column
insectivore

M

M

H

gravel or
stone
hard
bottom of
stone or
sand

Pelagophils
(N)

coldwater

planktivore

H

M

H

Lithopelagophils
(N)

coldwater

insectivore

H

M

H

Polyphils (G)

warmwater

insectivore

L

M

--

Species

Timing

Water
Temperature
Range
(oC)

Finescale
Dace

April June

11 -18

lacustrine
and
riverine

Rock Bass

MayJune

15.5 - 23

lacustrine
and
riverine

Smallmouth
Bass

May June

13 - 20

lacustrine
and
riverine

Golden
Shiner

JuneAugust

20-27

lacustrine

Northern Pike

March May

4.4 to 11.1 °C

Brown
Bullhead

May June

14 - 25

Trout-Perch

May August

13 - 17 °C

Cisco (lake
herring)

Nov Dec

1-5

lacustrine

eggs broadcast
over substrate

Lake
Whitefish

Oct Dec

1-8

lacustrine
and
riverine

eggs randomly
deposited

Pumpkinseed

MayAugust

16 - 23

lacustrine
and
riverine

eggs deposited
in shallow
excavated
depressions
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shallow;
lacustrine
and
riverine
lacustrine
and
riverine
lacustrine
and
riverine

clay, sand,
gravel, or
rock
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3.3.2 Additional Historical or Potential Fish Species
3.3.2.1.

Brook Trout

Much of the stream consists of large boulder and cobble runs, which might appear to be
suitable for brook trout, if there were more areas of refugia present. Refugia, typically
deeper pools, or pools of lesser depth but having overhead cover, are present only in a
very few locations in Lizard Creek in the project area, occurring mainly at the base of
each of the falls. This fragmentation limits the suitability of the habitat to the short reach
downstream of each of the falls, since the falls are barriers to brook trout. In addition to
the lack of refugia, there were no natural upwellings noted during field investigations.
Such upwellings are often utilized by brook trout for spawning, and would have been
readily found during very low flow (0.005 cms) field investigations. Brook trout spawn
around October, when temperatures are between 4.5 and 10 C, preferring clean gravel,
with good flow and preferably with groundwater upwellings (Scott and Crossman, 1998).
The very limited, localized and fragmented habitat, along with the lack of upwellings
make this stream of marginal suitability for brook trout (RGL, 2008).
3.3.2.2.

Lake Sturgeon

The lake sturgeon (Acipenser fulvescens) is listed nationally by COSEWIC as a
threatened species. Historically lake sturgeon had been found within all of the Great
Lakes and their major drainages, which includes the Serpent River (Scott and Crossman,
1973). Lake sturgeon spawning habitat consists of relatively shallow waters (0.6 m to 4.5
m) in areas of fast flowing water (> 0.6 m/s) over clean gravel, cobble, and broken rock
(OMNR, 2009). These areas are typically found at the base of dams or other impassable
barriers (OMNR, 2009).
Lake sturgeon surveys were conducted by the Serpent River First Nations from 2003 to
2005. However no sturgeon were sampled despite suitable spawning habitat being present
(A/OFRC, 2006). Additional sampling conducted in the spring of 2010 also failed to net
any sturgeon within the Serpent River (SRFN, 2010). NEA conducted a visual spawning
assessment for lake sturgeon June 15 and 16th 2011 on Reach 1 and 2 of Lizard Creek and
no adult sturgeon were observed. Based on the environmental and physical conditions of
barriers present in Reach 2 of Lizard Creek, lake sturgeon are unable to negotiate the
existing barriers. Further details are provided in Section 3.3.10 Physical and flow
measurements.
Since 2003, three adult lake sturgeon netting surveys were conducted and all suggest lake
sturgeon are not present in the Serpent River or upper reaches. This was supported by
NEA in 2011, during a visual spawning assessment of Serpent River and Lizard Creek,
where no lake sturgeon were observed. In addition, during three years of summer fish
Niblett Environmental Associates Inc.
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community surveys by NEA in Lizard Creek (2009, 2010 and 2011), no juvenile lake
sturgeon were captured. According to a recent assessment of lake sturgeon in Ontario,
lake sturgeon is believed to have been extirpated from the Serpent River (OMNR, 2009).
Access to Lizard Creek by lake sturgeon has likely always been prevented by the natural
barriers present within the Serpent River. The significant potential barrier present
downstream of Lizard Creek is the Hwy 17 barrier on the Serpent River. This barrier will
be assessed by an Ontario Land Surveyor in 2011, to assess if lake sturgeon can
physically negotiate the barrier. Results will aid in assessing the probability of lake
sturgeon accessing Lizard Creek.
Based on existing data and reports, lake sturgeon are highly unlikely to be present in
Lizard Creek. However, adult visual spawning surveys are ongoing, see section 5.1.1.
3.3.3 RGL Sampling Efforts and Reach Descriptions - 2009
Lizard Creek has a total length of approximately 21 km above the proposed Lizard Creek
Dam, originating at Blanche Lake, and flowing through Turtle Lake, Lillie Lake and
Lizard Lakes. The project area includes lower Lizard Lake and Lizard Creek downstream
of Lizard Lake to the confluence with the Serpent River (RGL, 2008).
A detailed description of Lizard Creek, by survey reach (Figure 4), is provided below:

Niblett Environmental Associates Inc.
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Figure 4: Fish Sampling Locations – Onsite
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Figure 5: Fish Sampling Locations – Offsite
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Reach 1
Habitat type
Barrier(s)
Substrate
Fishing effort
Fish species captured

Stream; permanent
Yes; waterfalls
sand; gravel; cobble
Mini-hoopnet (2 sets; total of 48 hours)
northern pike (11); rock bass (8); brown bullhead (1); creek
chub (7); white sucker (1)

The first reach is located at the confluence with the Serpent River and extends up Lizard
Creek to the first waterfall, a total distance of approximately 350 m. The substrate in this
reach is mainly sand and gravel, with discrete sections of gravel / cobble. Depths range
from 0 - 1.5 m, with an average depth of 0.5 m during summer flows. Suitable spawning
habitat for Chinook salmon, pink salmon, Coho salmon, walleye and white sucker is
present (RGL, 2008).
This reach is the only section of Lizard Creek that is fully accessible by fish from the
Serpent River. The first waterfall is not passable by most fish species due to its height
and seasonal velocities. It is probable that salmonids are capable of ascending the first
waterfall, but would be less probable to pass the second or third set of waterfalls. Fish
passage with respect to the barriers within this Reach are analyzed in the “Physical and
Flow Measurements” (Section 3.3.10) of this report. The upstream end of this river reach
includes the proposed location of the powerhouse (RGL, 2008).

Photo 2: Photo of bottom of Reach 1, showing confluence of Lizard Creek (foreground)
with Serpent River (background).View facing south. Photo taken Oct 13th, 2009.
Niblett Environmental Associates Inc.
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Photo 3: Photo looking downstream from upper portion of Reach 1 (downstream of 1st waterfall).
Photo taken June 18th, 2009.

Photo 4: Photo of the first waterfall at the upstream end of Reach 1.
Photo taken September 24th, 2009.
Niblett Environmental Associates Inc.
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Reach 2
Habitat type
Barrier(s)
Substrate
Fishing effort
Fish species captured

Stream; permanent
Yes; waterfalls
boulder; cobble
OSAP (RGL, 2008). Electrofishing 2 sites (8sec/m2)
longnose dace (31) creek chub (1) fathead minnow (2)

Reach 2 begins with the first waterfall upstream of the confluence with the Serpent River
and extends upstream to immediately north of the snowmobile bridge. This reach of river
has five sets of waterfalls which cascades over bedrock connected by boulder-cobble
riffles, with very little sand or mud. With the exception of plunge pools, depths are
generally shallow throughout the reach; less than 0.3 meters during low flow conditions.
The channel width is relatively constant, approximately 20 metres bankfull width.
Canopy closure is greater than 50%.
The waterfalls within this Reach present a significant barrier to fish migration. Shallow
water depths, the horizontal length of the waterfalls, height (~1.0 m), and relatively
shallow jumping pools would likely prevent even salmonid species from migrating
through this Reach RGL, 2008). Fish passages with respect to the barriers within this
Reach are analyzed in the “Physical and Flow Measurements” (Section 3.3.10) of this
report.

3
2
1
Photo 5: Photo showing first, second, and third waterfall (arrows).
View facing northwest. Photo taken Oct 13th, 2009.
Niblett Environmental Associates Inc.
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Photo 6: Photo of fourth waterfall.
View facing northwest. Photo taken Oct 6th, 2006.

Photo 7: Photo of fifth waterfall at snowmobile bridge
View facing north. Photo taken August 26th, 2009.
Niblett Environmental Associates Inc.
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Reach 3
Habitat type
Barrier(s)
Substrate
Fishing effort
Fish species captured

Stream; permanent
No
boulder; cobble
OSAP (RGL, 2008)
No fish recorded

The section described as Reach 3 extends from the snowmobile bridge to the proposed
water control structure location (WC-3). This reach is of moderate and constant slope,
relatively constant width (approximately 20 m), and consists mainly of boulder cobble
riffles. There are a couple short sections of bedrock approximately half way up this
reach. This reach of river has very little habitat or water depth suitable for any fish
species during summer flow conditions, with average water depth being less than 0.1 m.
Bankfull widths are approximately 10% greater than summer wetted widths, due to
moderate bank slopes, with no floodplain areas in this reach. Upland types of vegetation
are adjacent to the stream, with 50 to 75% canopy closure. Streambed and bank stability
are excellent, with no evidence of recent disturbance due to extreme flow events (RGL,
2008).

Photo 8: Photo of typical habitat within Reach 3 during low-flow conditions.
View facing northwest. Photo taken August, 2007.

Niblett Environmental Associates Inc.

43

PN 09-045

Lizard Creek Generating Station

EA-Natural Environment

Reach 4
Habitat type
Barrier(s)
Substrate
Fishing effort
Fish species captured

Stream; permanent
Yes; beaver dams
bedrock; sand; gravel; rubble
24 hour gillnet (1 ½” to 4” panels)
white sucker (24); brown bullhead (15); walleye (5);
smallmouth bass (1)

The section described as Reach 4 extends upstream of Reach 3 to lower Lizard Lake.
This area is slow moving riverine combined with lacustrine habitat, and includes a chain
of beaver ponds between Lizard Lake and upper Lizard Creek. Substrate consists
primarily of exposed bedrock, with portions of sand, gravel, and rubble throughout.
Depths range from approximately 0.3 meters within riffles to greater than 2 meters in
ponded areas. The upstream extent of the zone of influence of the Lizard Creek
generating facility is expected to be the Natural Flow Restriction “R-1” on lower Lizard
Lake at the top of Reach 4. At this location there is a natural bedrock constriction, with a
slight drop of up to approximately 0.6 m to 1.0 m (RGL, 2008). A gillnet was set
downstream of a small barrier approximately mid-reach.

Photo 9: Photo looking upstream towards existing road crossing.
View facing east. Photo taken June 18th, 2009.
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Photo 10: Photo looking upstream towards existing road crossing.
View facing west. Photo taken June 18th, 2009.

Photo 11: Photo showing typical lentic habitat within Reach 4
View facing north. Photo taken June 18th, 2009.
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Photo 12: Photo showing narrower section of Lizard Creek in lower portion of Reach 4.
View facing west Photo taken June 18th, 2009.

Photo 13: Photo showing natural constriction at bottom of Reach 4.
View facing north Photo taken June 29th, 2009.
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Photo 14: Photo showing approximate location of gill net set in Reach 4.
View facing north Photo taken June 29th, 2009.
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Reach 5
Habitat type
Barrier(s)
Substrate
Fishing effort
Fish species captured

Stream; permanent
Yes; beaver dam
gravel; muck, detritus
48 minnow trap hours (2 traps)
No fish caught

Reach 5 included a small stream flowing westwards into Lizard Creek from an area with
several beaver ponds. At the time of sampling flows were relatively slow. Depths within
the stream averaged 15cm, with depths in the beaver pond exceeding 1.0 meters. Two
minnow traps were set immediately upstream and downstream of a small log-bridge ATV
crossing, however no fish were caught. The area currently occupied by the beaver dams
will be flooded further by the creation of a dam on the outletting stream, and an
additional in-flow conveyance channel from Lizard Creek. Flows from the impoundment
will primarily be diverted through a new flow conveyance channel to the new
powerhouse.

Photo 15: Photo of beaver dam at top of Reach 5.
View facing east Photo taken June 18th, 2009.
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Photo 16: Photo of beaver dam at top of Reach 5.
View facing southeast Photo taken June 18th, 2009.

Photo 17 (left): Photo of stream flowing from beaver dam.
View facing east Photo taken June 18th, 2009.
Photo 18 (right): Photo of stream at a crossing location near the bottom of Reach 5.
View facing east Photo taken June 18th, 2009.
Niblett Environmental Associates Inc.
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3.3.4 Salmonid Spawning Surveys (NEA – 2009)
Lizard Creek in the vicinity of the confluence with the Serpent River is known to be used
by salmonids for spawning (MNR files). The species known to use this area for
spawning are pink salmon and Chinook salmon.
Chinook salmon generally use a larger substrate size for redd selection than the most
other species of salmon. Substrate sizes range from 1.3 to 10 cm, roughly corresponding
from pea to orange size, with a minimum depth of approximately 20 to 50 cm. Water
depth for spawning is in a wide range, of 0.05 to 7.0 m, with preferred velocities of 0.1 to
1.5 m/s (Hanrahan et al, 2004). Chinook salmon seek substrate with limited content of
fine materials, which can interfere with oxygenation and metabolic waste removal from
the eggs and fry. Salmon also tend to seek redd sites at the downstream ends of pools.
Adjacent pools should have a minimum depth to provide refuge, and should have some
type of cover available, such as overhanging trees, coarse woody debris (CWD), or large
undercut boulders (RGL, 2008). Pink salmon have similar requirements to Chinook
salmon, but prefer smaller substrate size (RGL, 2008).
Typical salmon redd sites, as observed in area rivers, are relatively flat gravel beds, with
an even, consistent downstream current pattern, without backflows and eddies (RGL,
2008).
Surveys were timed to correspond with the typical spawning season for Chinook and pink
salmon (Sept-Oct). However, timing of survey dates were complicated by the fact that
September 2009 was one of the driest on record. The lack of rainfall and a relatively
warm fall resulted in relatively low water levels and temperatures above preferred
spawning conditions. As of October 13th no fish had been observed. The fall visual
spawning salmonid survey will be repeated in 2011 from the end of August to October to
address concerns of low flow conditions during the 2009 survey year.
3.3.4.1.

Lizard Creek

The extent of the habitat available that is suitable for salmon spawning is limited to
Reach 1, between the confluence of Lizard Creek with the Serpent River and the first
waterfall, a total distance of approximately 350 m. There is no suitable habitat upstream
of the first waterfall.
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Table 5: Summary of Salmonid Survey Observations for Lizard Creek
Survey Date
August 26th, 2009
September 23rd, 2009
October 13th, 2009
October 23rd, 2009

Water
Temp
n/a
19.0
n/a
7.7

# Redds
Observed
0
0
0
0

# Fish
Observed
0
0
0
0

# Carcasses
Observed
0
0
0
0

In addition to visual surveys, egg trap baskets were placed within Reach 1 on August 26th
and retrieved on September 23rd, 2009. Egg traps were located within and immediately
downstream of potential spawning habitat. All egg traps were carefully examined for the
presence of eggs, however no eggs were found within any of the traps.

Photo 19: Photo showing egg trap in place.
Photo taken August 26th, 2009.
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Photo 20: Photo showing four egg traps in place downstream of first falls.
View facing north. Photo taken August 26th, 2009.
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The lack of rainfall during the month of September resulted in obviously lower depths
and flows within Lizard Creek (Photos 21 and 22). This resulted in a few of the eggs
traps becoming partially exposed (Photos 23 & 24).

Photos 21 & 22: Photos showing difference in flows between August 26th (left) and September 23rd, 2009 (right).
View facing north. Photo taken August 26th, 2009.

Photos 23 & 24: Photos showing difference in flows between August 26th (left) and September 23rd, 2009 (right).
View facing northeast. Photo taken August 26th, 2009.
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Serpent River

Visual surveys were completed at Serpent River near Highway 17 within the park. This
area included three sets of waterfalls. Two sets of waterfalls were located immediately
upstream and downstream of Highway 17 and were thought to present a barrier to the
upstream migration of salmon (Photos 25 & 26). An additional, smaller set of falls were
located approximately 500m downstream of Highway 17 (Photo 27) within the park. All
three sets of waterfalls were observed on the survey dates to see if any salmon were able
to negotiate each set of waterfalls, to observe any redds, salmon carcasses or any staging
salmon.

Photo 25: Photo of falls immediately upstream of Highway 17.
View facing north. Photo taken June 28th, 2009.
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Photo 26: Photo of falls on downstream side of Highway 17.
View facing northeast. Photo taken June 28th, 2009.

Photo 27: Photo of falls within park.
View facing west. Photo taken October 13th, 2009.
Niblett Environmental Associates Inc.
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Table 6: Summary of Salmonid Survey Observations for Serpent River
Survey Date
August 26th, 2009
September 23rd, 2009
October 13th, 2009
October 23rd, 2009

Water
Temp
n/a
19.0
n/a
7.7

# Redds
Observed
0
0
0
0

# Fish Observed
0
0
0
1 (~50cm length)

# Carcasses
Observed
0
0
0
0

During the October 23rd field visit, one fish was observed immediately upstream of the
lower set of falls by the park. No additional salmonids, redds or carcasses were observed
within the study area. In an attempt to determine if an additional set of falls (~ 2.2 km’s
downstream of Highway 17, at end of Handi Spot Road) was proving to be a barrier a site
visit was conducted to look for salmon. No fish, redds or carcasses were observed at this
site.

Photo 28: Photo of falls near Handi Spot Road.
View facing east. Photo taken October 23rd, 2009.

Niblett Environmental Associates Inc.

56

PN 09-045

Lizard Creek Generating Station

3.3.4.3.

EA-Natural Environment

Lauzon Creek

Due to the lack of salmonid evidence at Serpent River and Lizard Creek, and the
difficulty in timing the spawning run due to weather conditions, a site visit was
conducted on Lauzon Creek in 2009 to confirm that salmon spawning runs had started in
the vicinity of the study area. Lauzon Creek is approximately 25 km’s west of the study
site. The location where Lauzon Creek crosses under Highway 17 is known as a
traditional spot to observe salmon spawning activities (Figure 4).
As identified by MNR, Lauzon Creek is a cool water system and flows are regulated by
the Lauzon Dam, giving Lizard and Lauzon Creek different aquatic environmental
conditions. However, NEA chose to survey Lauzon Creek because it was close to the
study area and would experience the same local climate conditions (perception and
ambient temperature) as Lizard Creek and it supported a known fall salmonid spawning
run. Surveyors required a local spawning run reference, since no timing data exists for
Lizard Creek.
Upon arriving at Lauzon Creek, spawning evidence was confirmed. Numerous carcasses
were observed along the stream bed, and four individual Chinook salmon were observed
between the foot bridge and Highway 17. The numerous carcasses present and the
condition of the remaining live fish indicated that the peak of the salmon spawning had
already occurred.

Photo 29: Photo of salmon carcasses in Lauzon Creek.
View looking down from footbridge. Photo taken October 23rd, 2009.
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Photo 30: Photo of live Chinook salmon at Lauzon Creek.
Photo taken October 23rd, 2009.

3.3.5 Northern Pike Spawning Habitat Surveys
Northern pike spawning area is described as heavily vegetated floodplains of river,
marshes and bays, often in water less than 20 cm deep. Spawning occurs immediately
after ice melt, usually from April to early May (Scott and Crossman, 1998).
Northern pike had not previously been recorded within the study area. However, during
NEA sampling and field visits northern pike were observed and/or sampled within Reach
1 of Lizard Creek (Photos 31 and 32) on June 18th, June 28th, and September 24th, 2009.
Although no spawning surveys were completed in 2009, potential spawning habitat was
identified within Reach 1 of Lizard Creek (Photos 33 & 34). Pike do not typically attempt
to negotiate vertical barriers, therefore the individuals observed and sampled are likely
from a resident population within Grassy Lake. Visual pike spawning surveys were
completed in Lizard Creek on April 13th, and May 10th 2011 however no spawning
activity was observed. As pike are early-season spawners, any potential habitat will be
maintained through plant operations (i.e. when “run-of-the-river” flows will be
maintained in early spring).

Photo 31: Photo of pike observed within Reach 1 of Lizard Creek.
Photo taken June 18th, 2009.
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Photo 32: Photo of northern pike sampled within Reach 1 of Lizard Creek.
Photo taken June 28th, 2009.

Photo 33: Photo of showing location of potential pike spawning habitat in Reach 1, downstream of proposed tailrace
location. View facing east. Photo taken June 18th, 2009.

Photo 34: Photo of potential pike spawning habitat.
Photo taken June 18th, 2009.
Niblett Environmental Associates Inc.
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3.3.6 Smallmouth Bass Spawning Surveys (NEA – 2009)
Smallmouth bass spawning area is described as areas where the substrate is comprised of
gravel or rocky bottom located adjacent to rocks or logs for protection (Scott and
Crossman, 1998). Spawning occurs from May to June in water depths averaging 0.3 to
0.9 meters, but has been observed in depths up to 8.0 meters (Edwards et al, 1983).
Spawning habitat is the most important factor in year class strength (ibid).
No historical records for smallmouth bass had been found for Lizard Creek or Lizard
Lake. However, one smallmouth bass was sampled within a gillnet set in Reach 4. The
lower portion of Reach 4 has been altered by a series of beaver dams therefore the
substrate is predominately silt and muck. More suitable gravelly and rocky substrates are
found in the upper portion of Reach 4, as well as within Lizard Lake. Detailed
smallmouth bass spawning habitat surveys were not completed.
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Figure 6: Spring 2011 Sampling Locations
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3.3.7 Spring 2011 Surveys
Additional surveys of Reaches 1, 2, 3 and 4 of Lizard Creek (upstream of the confluence
of Serpent River) was conducted during the spring of 2011 to address concerns that
walleye may be able to access portions of Reach 2 during high-flow conditions. Sampling
conducted included walleye spawning surveys, flow & barrier measurements, and pike
spawning surveys. In addition, fish community sampling was conducted in late spring to
survey for YOY fishes within Reach 2. A map of the sampling areas can be found on
Figure 6.
3.3.7.1.

Walleye Spawning
1. Historical Walleye Spawning Habitat Surveys
Walleye are known to inhabit Lillie and Lizard Lakes, as well as the Serpent River.
However, there is no suitable spawning habitat in Lizard Lake or upper Lizard Creek for
walleye in the project area. The habitat between Lizard Lake and the Serpent River is not
suitable for adult walleye, due to the shallow depth. Walleye present in the Serpent River
in the vicinity of the confluence with Lizard Creek are probably a local population. The
falls near the highway bridge would prevent walleye from Lake Huron from passing. The
Serpent River in the vicinity of the confluence with Lizard Creek, and Grassy Lake
provide ample walleye habitat, capable of supporting a limited local population. There is
limited riverine or lacustrine habitat available upstream of the confluence mainly due to
the presence of another hydroelectric facility. Much of the flow of the Serpent River is
diverted through the Camp Lake hydroelectric facility located a short distance
(approximately 2.5 km) upstream of Grassy Lake. The natural bed of the Serpent River
has impassable falls a short distance upstream of Grassy Lake. Because of these factors,
there is a limited amount of available suitable habitat for walleye, as well as other
sportfish species. Conditions related to the approval of the Camp Lake hydroelectric
facility development required construction of walleye spawning habitat at two locations:
one in the Serpent River and a second in the Little Serpent River.
Walleye were confirmed to be present during field investigations in 2007. On May 3,
2007, at least one walleye adult was observed in the pool area approximately 50 m
downstream of the proposed powerhouse location, and several juveniles were observed
another 30 m downstream. At the time, the water temperature was 12oC, which would
indicate the spawning period was near completion. Approximately 10 m downstream of
the first falls is a coarse cobble run, approximately 20 m in length and 7 m in width,
creating an area of suitable substrate of approximately 140 m2. The cross sectional
profile of this reach is relatively flat. During summer flows, the water depth is less than
10 cm across most of the channel; during the walleye spawning period with increased
spring flows water depths are approximately 30 cm. The substrate in this short reach is
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made up primarily of round cobbles, approximately 10 to 20 cm in diameter. Although
this habitat may be suitable for walleye spawning, it is very limited in the zone of
influence.
Walleye do not construct nests or provide any form of parental protection for the eggs or
fry post-spawn. Optimum walleye spawning habitat therefore is a combination of
adequate water depths, velocities, and substrate sizes present throughout the spawning,
incubation, hatching and larval drift phases. Walleye spawning surveys were conducted
to document existing conditions and qualify potential spawning habitat within Reaches 1,
2, 3 and 4 of Lizard Creek.

2. Walleye Habitat Surveys
Suitable walleye spawning habitat is dependent upon three main physical variables:
velocity, depth, and substrate. In addition, for the habitat to be utilized the physical
habitat requirements (i.e. velocities and depths) must be present during early spring when
temperatures are also favorable. Walleye spawning occurs when water temperatures
range between 5.6° to 11.1° C (Scott and Crossman, 1998).
Walleye spawn in rocky areas below falls or dams with optimum conditions consisting of
velocities of less than 1.0 m/sec, and at depths of 0.3-0.8 m (Parish Geomorphic, 2003).
Mion et al (1998) indicated that walleye larval survival was consistently low when
velocities were greater than 0.6 m/s because they were unable to swim in the current and
find suitable nursery habitat. Conditions recorded were compared against suitable
walleye spawning conditions found in published literature and summarized in Table 7.
Table 7: Summary of Walleye Habitat Requirements
Optimum Conditions
Fair Conditions
Poor Conditions

Velocity
<1.0 m/sec
1.0-1.3 m/sec
> 1.3 m/sec

Depth
0.3-0.8 m
0.8-1.5 m
> 1.5 m

Substrate Class
1 (2.5 – 25 cm)
2 (25 cm – 400 cm)
3 (Bedrock)

Substrate classes were derived from several standard sources. The substrate classes in
Table 7 used the “Optimum Conditions” classification, as outlined by Parish (2003),
which also corresponds with Category 5 in Table 8 below. The “Fair Conditions”
substrate class (substrate class 2) includes Categories 6 & 7 from Table 8, and “Poor
Conditions” includes Category 8 from Table 8. Table 8 describes the substrate categories
of the Suitable Spawning Substrate curve for walleye (Figure 7). Categories 1 – 3 from
Table 8 were not assessed during spawning surveys because those substrates typically do
not have velocities or depths suitable to walleye spawning.
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Figure 7: Suitable Spawning Substrate curve (McMahon, 1984)
Table 8. Substrate Category Descriptions from Figure 7 (McMahon, 1984).
Substrate
Category
1

Substrate Description
plant detritus/organic material

2

mud/soft clay

3

silt (particle size < 0.062 mm)

4

sand (particle size 0.062-2.000 mm)

5

gravel (particle size 2.0-64.0 mm)

6

cobble/rubble (particle size 64.0250.0 mm)

7

boulder (particle size 250.0-4000.0
mm)

8

bedrock (solid rock)

More recent summary of walleye spawning habitat (Morton, 2006) describes the variance
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of walleye spawning habitat conditions identified in Ontario and found that spawning
occurred when velocities range from 0.05 to 2.00 m/sec and averaged 0.96m/sec (the
maximum recorded velocity in North America was reported to be 2.90m/sec); depths
ranged from 15.2 to 790.0 cm, with a mean depth of 100.0 cm.
Areas of “Fair” to “Optimal” spawning substrate was identified within portions of Reach
1, 2, and 4. These were the areas that were targeted for spring 2011 spawning surveys.
Initial site visits on April 13th, 2011 to deploy egg traps found depths and flows within
the Fair to Optimal range over the targeted areas of Reaches 1 and 2. Based on local
habitat conditions alone, the identified portions of Reach 1 and 2 were considered to be
within the Fair to Optimal range for walleye spawning.

3. Walleye Visual Surveys
Walleye (Sander vitreus) spawning surveys were conducted using the spot lighting
method during late April and early May 2011. Surveys were conducted using spot-lights
with a minimum of 1,000,000 candle power. Scott and Crossman (1998) describe
walleye spawning habitat as areas of with boulder and cobble substrate and water depths
of less than 1.2m with fast flow. Walleye can be differentiated from common white
sucker (Catostomus commersoni), a fish species of similar size, spawning in similar
habitats, at similar times, by the bright eye reflection emitted when walleye are in the
spot-light beam.
Spotlighting efforts were timed to occur during the peak spawning period. The peak
walleye spawning period within the local area typically occurs during the last week of
April (pers. comm., J. Trottier). As the peak spawning period neared, temperatures
remained well below seasonal. Snow was still forecasted on several occasions and ice
remained on a number of area lakes throughout April. This resulted in water temperatures
remaining below 5.6oC throughout the month of April.
Consultations with Jim Trottier (Blind River area biologist) confirmed that temperatures
were below normal and the peak of the walleye spawn was expected to be delayed due
the cold weather. Thus, the initial site visits were postponed until temperatures reached at
least 5.6oC.
During the last week of April and into the first week of May, heavy and persistent rains
were encountered. This resulted in extremely high flow conditions within the Lizard
Creek study area, although temperatures remained below the 5.6oC. During initial site
visits conducted on April 13th, 2011 flows through Lizard Creek were approximately 6
cms (Photo 35). However, by April 29th flows were in excess of 20 cms (Photo 36) and
temperatures were still only 5.1oC. During consultation again with Jim Trottier it was
Niblett Environmental Associates Inc.

65

PN 09-045

Lizard Creek Generating Station

EA-Natural Environment

determined that surveys would be postponed again for another week due to the cold
temperatures and the flows. The extremely high flow conditions resulted in the study
areas flowing as white-water, thereby making spotlighting surveys impossible to be
conducted.

Photo 35: Photo of Barrier #5 from the north bank. Flows at ~6cms.
Photo taken April 13th, 2011.
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Photo 36: Photo of Barrier #5 from the south bank. Flows at ~20cms.
Photo taken April 29th, 2011.

Surveys were postponed until May 10th when flows had finally subsided and
temperatures had risen. Spotlighting efforts were completed over areas identified as
suitable spawning substrate within Reaches 1, 2, and 3 however no walleye were
observed.
Surveys completed within Reach 4 found that during spring flows the natural constriction
at this location caused an increase of flows. Measurements were recorded of almost
4 m/sec. As this is well in excess of the documented maximum velocity for walleye
spawning habitat it was deemed that this area would not be suitable for walleye spawning
and so spotlighting was not conducted within this reach.

4. Walleye Egg Surveys
Walleye egg drift surveys were also conducted. Egg sampling was conducted by
deploying four (4) “egg mats” (Manny et al, 2007; Photo 37)

35 cm

Photo 37: A photo showing the dimensions of the “egg mats” used to collect eggs.

Egg mats were deployed within Lizard Creek on April 13th, 2011 in advance of the
known walleye spawning period. Due to the extremely high flows encountered during the
spring of 2011 the traps were unable to be inspected until May 10th, 2011. After much
scouring, only 2 eggs were identified within one of the traps deployed in the upper
portion of Reach 1. As the timing of the walleye spawning season was suspected to be
atypical due to the cool weather, the traps were redeployed in hopes of obtaining more
eggs over the following week. Traps were retrieved on May 18th, however no additional
eggs were found.
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Lake Sturgeon Visual Spawning Surveys

NEA fish biologists conducted lake sturgeon visual spawning surveys on Reach 1 and 2
of Lizard Creek, June 15th and 16th. No adult lake sturgeon were observed in either Reach
1 or 2. Both reaches were walked and effort was focused below identified barriers and
good to moderate spawning habitat. Generally, both reaches provide poor sturgeon
spawning habitat (slow moving water with muck/veg substrate). Two locations were
classified as good to moderate potential spawning habitat, one at the upstream boundary
of Reach 1 and the second at Hwy 17 (fast flowing waters with cobble substrate), and no
sturgeon were observed. Visual spawning surveys will be conducted during the
spawning time period twice a year from 2012 until project construction begins.
Spawning surveys will continue with the post construction monitoring phase (Section
5.1.5.4).
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Fish Surveys- Adult and Juveniles

NEA fish biologists conducted additional sampling in Reach 2 on June 15th, 2011 to
assess the fish community (adult and juvenile) within the reach. Survey methodology was
based on the Ontario Stream Assessment Protocol (Stanfield, 2007). Sampling sites were
measured and sampling effort following the OSAP protocol to ensure a minimum of 10
seconds of electrofishing effort per square meter.
Sampling site boundaries were dictated by the stream morphology within the reach. Of
the five barriers within Reach 2, Barrier #4 was the single largest barrier. Sampling was
conducted both above and below this barrier. Due to the close proximity of Barriers 1, 2,
and 3, sampling could not be completed between these barriers. As a result, one sampling
site was located between Barrier #2 and Barrier #3 and a second sampling site was
located between Barrier #4 and Barrier #5.
The results of both sampling sites are detailed below:
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Sample Station #1
Habitat type
Barrier(s)
Fishing effort
Fish species captured

Stream; permanent
Yes; downstream (barrier #2) and upstream (barrier #3)
1373 electrofishing seconds
longnose dace (24), creek chub (1), fathead minnow (1)

This sampling site was located between Barrier #2 and Barrier #3. The bottom of the
sampling site was located immediately above Barrier #3. The sampling site extended for
19 meters upstream to the edge of the pool at the bottom of Barrier #3 where depths were
in excess of safe wadeable electrofishing methods. Within the sampling site Lizard Creek
had moderate flows. The substrate was primarily cobble with areas of bedrock as well.
There was no in-stream vegetation and overhanging vegetation consisted of riparian ferns
and shade cover was provided by the forest canopy.

Photo 38: Photo from middle of Sampling Site #1, view looking downstream at Barrier #3 (flowing over
rock at left hand side). Photo taken June 15th, 2011.

Photo 39: Photo from middle of Sampling Site #1, view looking upstream at Barrier #4.
Photo taken June 15th, 2011.
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Sample Station #2
Habitat type
Barrier(s)
Fishing effort
Fish species captured

Stream; permanent
Yes; downstream (barrier #3) and upstream (barrier #4)
977 electrofishing seconds
longnose dace (7), fathead minnow (2)

This sampling site was located between Barrier #4 and Barrier #5. The sampling site was
located immediately upstream of Barrier #4. The sampling site extended for 27 meters
upstream. Site conditions were similar to those found within Sampling Site #1.Flows
were moderate throughout the sampling area. The substrate was primarily cobble with
some areas of bedrock. There was no in-stream vegetation and overhanging vegetation
consisted of riparian ferns and shade cover was provided by the overhanging forest
canopy.

Photo 40: Photo from middle of Sampling Site #2, view looking downstream towards Barrier #4.
Photo taken June 15th, 2011.

Photo 41: Photo from middle of Sampling Site #1, view looking upstream.
Photo taken June 15th, 2011.
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Physical and Flow Measurements

Measurements of the physical characteristics of the “barriers” within Reach 2 was
completed during the spring of 2011 (Table 9) using methods found in Bain et al (1999),
Meixler et al (2009) compared with analysis methods from the CEAA website (2009).
Some weirs, rock, and perched culvert outlets require that fish jump in order to pass by
them. The methods used in the above references were utilized for Lizard Creek.
The physical characteristics measured included:
 the height of the barrier (water surface),
 depth of the pool,
 length of turbulent zone (i.e. bubble zone, or area of white water) from the base of
the barrier,
 velocity of water immediately downstream of the barrier and
 flow over the barrier.
Fish were assumed capable of clearing barriers if: Vmax was greater than the
velocity of water flowing over or leading up to the barrier; plunge pool depth was
greater than 1.25 times the height of the barrier; the turbulent zone was less than onethird the height of the structure out from the base of the structure; and maximum
predicted jumping height of fish was greater than the height of the barrier. Jumping
height was predicted using the relationship:
h = v 2/2g
Where
v = 9 times fish length[m]
and
g = 9.8

Niblett Environmental Associates Inc.

72

PN 09-045

Lizard Creek Generating Station

EA-Natural Environment

In summary a barrier to fish movement exists if:
 Maximum swimming speed of fish (Vmax) was less than the velocity of water
flowing over or leading up to the barrier.
 Plunge pool depth was less than 1.25 times the height of the barrier
 The turbulent zone was greater than one-third the height of the structure out from
the base of the structure
 Maximum predicted jumping height of fish was less than height of the barrier
Based on the formula used, the larger the fish, the higher the predicted jumping height.
Fish length within used in Table 10 was based on the largest total length measurements
available in Scott & Crossman (1998). This allowed for the most conservative prediction
on fish jumping height as smaller individuals would not be able to attain the necessary
height to negotiate the barriers in some instances.
The formula was not applied to lake sturgeon. Due to their body shape, they have greater
drag and less thrust, and therefore they do not typically negotiate fishways that require a
series of jumps and typically do not try to negotiate barriers of more than 0.61 meters
(Kerr et. al. 2010). Therefore the known jumping height of 0.61 meters was used instead
of the formula. Photo documentation of barrier conditions during each sampling visit is
also included below Tables 9 & 10.
Result Summary (based on Table 10):
Barriers #1 to #5 are too high for the passage of lake sturgeon and the velocity is too high
for the passage of walleye. Adult Chinook salmon could potentially pass all five barriers
based on height measurements alone. However, in addition to the height of the barrier,
the depth of the plunge pool and length of the turbulent zone are also critical
measurements that determine if the barrier is passable. In order for a barrier to be
successfully negotiated sufficient water depth is required within a plunge pool to provide
the area require to generate the necessary speed and thrust to propel a fish the required
height out of the water. In addition, the turbulent zone needs to be relatively small. This
is important as the white-water within the turbulent zone is full of air bubbles. These air
bubbles reduce water density and in turn a fish’s ability to achieve the necessary speed
and thrust required to negotiate a barrier.
Therefore, based on the data recorded during the various flow measurement events, the
lack of sufficient depth within the plunge pools and the lengthy turbulent zones would
result in the barriers being impassable to even Chinook salmon.
Niblett Environmental Associates Inc.

73

PN 09-045

Lizard Creek Generating Station

EA-Natural Environment

Table 9: Summary of Barrier Measurements Recorded Spring 2011
BARRIER #1
System
Date

Flow cms.

Height
in
mm.

Apr.22/11

6.3

1050

1.65

1.1

2950

3100

3400

10

4.6

1100

1.72

1.25

2700

2900

3750

11

9.5

1300

3.2

2.85

4800

5000

3900

15

5.1

Apr.25/11
Apr. 29/11

11.7
approx.

24

Velocity

Velocity

Cascade

Pool

Turbulance

Water

Bottom m/sec.

Breath
in
mm.

Top m/sec.

Length in mm.

Depth

Zone in m.

Temp deg. C

May 8/11

3.86

1160

1.98

1.25

3500

3700

3250

8

11.4

May 12/11

1.61

1130

2.51

1.2

2150

2400

3100

4

12.5

System

Velocity

Velocity

Cascade

Pool

Turbulance

Water

Top m/sec.

Bottom m/sec.

Breath
in
mm.

Length in mm.

Depth

Zone in m.

Temp deg. C

BARRIER #2

Date

Flow cms.

Height
in
mm.

Apr. 22/11

6.3

1110

2.04

1.55

2950

3200

1200

Note 1)

4.6

Apr. 25/11

11.7

1020

2.55

2.4

‐

Note 1)

1700

Note 1)

9.5

600

3.8

U/K

‐

Note 1)

1850

Note 1)

5.1

Apr. 29/11

approx.

24

May 8/11

3.86

1070

2.35

1.1

5900

6200

1050

Note 1)

11.4

May 12/11

1.61

1010

2.22

2.49

5300

5500

900

10

12.5

System

Velocity

Velocity

Cascade

Pool

Turbulance

Water

Top m/sec.

Bottom m/sec.

Breath
in
mm.

Length in mm.

Depth

Zone in m.

Temp deg. C

BARRIER #3

Date

Flow cms.

Height
in
mm.

Apr. 22/11

6.3

2370

2.15

1.95

2900

3800

2600

8

4.6

Apr. 25/11

11.7

2600

2.25

2.1

500

2600

2900

Note 1)

9.5

Apr. 29/11

approx. 24

3100

2.55

2.25

1500

2700

3100

Note 1)

5.1

May 8/11

3.86

2420

2.18

1.9

3400

4200

2450

5

11.4

May 12/11

1.61

2650

1.84

0.96

1500

2900

2300

3

12.5
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BARRIER #4
System
Date

Flow cms.

Height
in
mm.

Velocity

Velocity

Cascade

Pool

Turbulance

Water

Bottom m/sec.

Breath
in
mm.

Top m/sec.

Length in mm.

Depth

Zone in m.

Temp deg. C

Apr. 22/11

6.3

1710

2.35

1.9

1550

2300

700

12

4.6

Apr. 25/11

11.7

1700

2.4

U/K

‐

Note 1)

800

Note 1)

9.5

Apr. 29/11

approx. 24

1600

2.2

U/K

‐

Note 1)

950

Note 1)

5.1

May 8/11

3.86

1850

2.43

1.85

3400

3800

650

9

11.4

May 12/11

1.61

1880

2.32

1.76

6250

6500

600

8

12.5

System

Velocity

Velocity

Cascade

Pool

Turbulance

Water

Top m/sec.

Bottom m/sec.

Breath
in
mm.

Length in mm.

Depth

Zone in m.

Temp deg. C

BARRIER #5

Date

Flow cms.

Height
in
mm.

Apr. 22/11

6.3

1840

1.88

2.06

2250

2900

1950

6

4.6

Apr. 25/11

11.7

1910

2.15

2.27

2800

3400

2150

9

9.5

Apr. 29/11

approx. 24

2800

3.8

3.2

1300

3100

2300

12

5.1

May 8/11

3.86

1240

2.39

1.9

2350

2700

1850

5

11.4

May 12/11

1.61

1310

2.45

1.12

3250

3500

1700

5

‐

NOTES: 1) Turbalance Zone thru and beyond
Barriers two and one
2) U/K = Unknown
3) N/F = No Flow
Based on barrier field
measurements and the fish
species physiology used to
produce Table 10
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Table 10: Ability of Walleye, Chinook Salmon and Lake Sturgeon to negotiate Barriers as Measured

Date

Barrier #3

Barrier #2

Barrier #1

Apr.22/1
1
Apr.25/1
1
Apr.
29/11

Plunge pool
(mm)
Min
Actual
Depth Depth
Req'd

Turbulent (T)
Zone (mm)
Max
Actual
passible Tzone
Tzone

Existing Conditions
of Barrier
Velocity Height

Walleye
Vmax

Max Predicted
Jumping
Height (mm)

Chinook
Vmax

Max
Predicted
Jumping
Height (mm)

Sturgeon
Vmax

Max Known
Jumping
Height
(mm)*

1313

3400

350

10000

1.65

1050

1.1

2025

6.8

3888

5.5

610

1375

3750

367

11000

1.72

1100

1.1

2025

6.8

3888

5.5

610

1625

3900

433

15000

3.2

1300

1.1

2025

6.8

3888

5.5

610

May 8/11
May
12/11
Apr.
22/11
Apr.
25/11
Apr.
29/11

1450

3250

387

8000

1.98

1160

1.1

2025

6.8

3888

5.5

610

1413

3100

377

4000

2.51

1130

1.1

2025

6.8

3888

5.5

610

1388

1200

370

>370

2.04

1110

1.1

2025

6.8

3888

5.5

610

1275

1700

340

>340

2.55

1020

1.1

2025

6.8

3888

5.5

610

750

1850

200

>200

3.8

600

1.1

2025

6.8

3888

5.5

610

May 8/11
May
12/11
Apr.
22/11
Apr.
25/11
Apr.
29/11

1338

1050

357

>357

2.35

1070

1.1

2025

6.8

3888

5.5

610

1263

900

337

10000

2.22

1010

1.1

2025

6.8

3888

5.5

610

2963

2600

790

8000

2.15

2370

1.1

2025

6.8

3888

5.5

610

3250

2900

867

>867

2.25

2600

1.1

2025

6.8

3888

5.5

610

3875

3100

1033

>1033

2.55

3100

1.1

2025

6.8

3888

5.5

610

May 8/11

3025

2450

807

5000

2.18

2420

1.1

2025

6.8

3888

5.5

610
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3313

2300

883

3000

1.84

2650

1.1

2025

6.8

3888

5.5

610

2138

700

570

12000

2.35

1710

1.1

2025

6.8

3888

5.5

610

2125

800

567

>567

2.4

1700

1.1

2025

6.8

3888

5.5

610

2000

950

533

>533

2.2

1600

1.1

2025

6.8

3888

5.5

610

May 8/11
May
12/11
Apr.
22/11
Apr.
25/11
Apr.
29/11

2313

650

617

9000

2.43

1850

1.1

2025

6.8

3888

5.5

610

2350

600

627

8000

2.32

1880

1.1

2025

6.8

3888

5.5

610

2300

1950

613

>613

1.88

1840

1.1

2025

6.8

3888

5.5

610

2388

2150

637

>637

2.15

1910

1.1

2025

6.8

3888

5.5

610

3500

2300

933

>933

3.8

2800

1.1

2025

6.8

3888

5.5

610

May 8/11
May
12/11

1550

1850

413

5000

2.39

1240

1.1

2025

6.8

3888

5.5

610

1638

1700

437

5000

2.45

1310

1.1

2025

6.8

3888

5.5

610

Note: Red indicates the variable is a
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Barrier #1

Photo 42 (left) taken April 13th, 2011. Photo 43 (right) taken April 22nd, 2011

Photo 44 (left) taken April 29th, 2011. Photo 45 (right) taken May 12th, 2011
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Barrier #2

Photo 46 (left) taken April 13th, 2011. Photo 47 (right) taken April 25th, 2011

Photo 48 (left) taken April 29th, 2011. Photo 49 (right) taken May 8th, 2011

Photo 50 (left) taken May 12th, 2011
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Barrier #3

Photo 51 (left) taken April 13th, 2011. Photo 52 (right) taken April 22nd, 2011

Photo 53 (left) taken April 25th, 2011. Photo 54 (right) taken April 29th, 2011

Photo 55 (left) taken May 8th, 2011
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Barrier #4

Photo 56 (left) taken April 13th, 2011. Photo 57 (right) taken April 22nd, 2011

Photo 58 (left) taken April 29th, 2011. Photo 59 (right) taken May 8th, 2011

Photo 60 (left) taken May 12th, 2011
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Barrier #5

Photo 61 (left) taken April 13th, 2011. Photo 62 (right) taken April 22nd, 2011

Photo 63 (left) taken April 29th, 2011. Photo 64 (right) taken May 8th, 2011

Photo 65 (left) taken May 12th, 2011
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3.3.9 Species at Risk
No provincially or nationally rare fish species were captured in the study area during fish
sampling, or reported in the literature (COSEWIC, 2011, NHIC, 2009, SARO, 2010).
3.4

Invertebrates
3.4.1 Benthic Macroinvertebrates

Benthic macroinvertebrate sampling for Lizard Creek was conducted by RGL and
included seven sampling stations, with two samples collected at each station. Overall,
results indicated a benthic community typical for the area. Diversity was typical, although
density was slightly lower than expected. Potential reasons include low water levels and
substrate composition resulting in lower available habitat. Water quality analysis was not
completed as significant changes to water quality post-development are not expected.
A map showing benthic macroinvertebrate sampling locations is located below (Figure
8). Incidental benthos observations were recorded during all site visits. Detailed sampling
was also conducted by RGL.

Figure 8: Benthic Macroinvertebrate Sampling Locations
Niblett Environmental Associates Inc.
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A summary of NEA and RGL results, are provided below:
Benthic invertebrates sampled at Station LC17, with cobble boulder substrata, had very
moderate species diversity, and relatively low abundance, with 65 to 380 organisms/m2.
Most organisms observed were of the Orders Plecoptera, Coleoptera and Ephemeroptera.
Tricopterans were sampled in lower numbers. These results were typical of other sites
sampled.
Station LC 27 was also located in an area with cobble boulder substrata. The main taxa
present were Ephemeroptera and Plecoptera, with lower numbers of seven other taxa.
Station LC 28 was located in an area of cobble boulder riffles. Species richness at this
location was high (14 taxa), although density was relatively low, at 89 organisms/m2.
The most abundant taxa were Ephemeroptera, Tricoptera, Plecoptera and Chironomidae;
indicating good water quality.
Station LC 29 was situated in a cobble boulder riffle zone downstream of the fifth falls.
Species abundance was relatively low, with the most abundant taxa being Ephemeroptera
and Tricoptera, with lower numbers of five other taxa.
Station LC 30 was located in a cobble boulder zone upstream of the third falls. Species
richness at this location was high, with 17 taxa sampled. Density was also lower with 89
organisms/m2. The most abundant taxa observed was Ephemeroptera, followed by
Plecoptera, Tricoptera and Anisoptera, with lower numbers of 13 other taxa.
Station LC 31 was located above the second falls, with substrata consisting of boulder
and cobble. Species richness at this location was relatively low with nine taxa, the most
abundant taxa being Plecoptera and an overall abundance of 167 organisms/m2.
Station LC 32 was located in a shallow gravel riffle downstream of the first falls.
Abundance and diversity were variable between the two sites sampled, compared to most
of the upstream sites, with a total of 13 taxa sampled, and abundance of 86 to 1087
The most abundant organisms were of the order Ephemeroptera,
organisms/ m2.
followed by the family Chironomidae, and the Order Tricoptera.
The benthic macroinvertebrate sampling indicates population composition of these
organisms to be typical for this type and location of stream, although the abundance may
be lower than other streams. The reasons for this are not clear, but may be due to the
type of substrate and possibly low summer levels. The substrate, being partially
embedded, with significant clay content, may prevent benthic organisms from burrowing,
which is an important requirement for many invertebrates. Having conducted
invertebrate sampling over two field seasons, separated by two years significantly would
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be expected to reduce the variability normally encountered with this type of survey, but
natural population dynamic variability may still be a factor.
The presence of shredders, scrapers, predators and collectors as indicated by caddisfly
larvae, stonefly nymphs, dragonfly and mayfly nymphs, would be indicative of a healthy
reach of river, as expected. In general the presence of organisms from the orders
Ephemeroptera, Plecoptera and Tricoptera (EPT), are considered indicators of good water
quality and stream health (Griffiths, 1999). Water quality is not considered an issue in
this case, because it will not be affected directly. Stream health is also affected by
availability of water. A summary of benthic invertebrate results are located below in
Table 11:
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Table 11: Summary of NEA and RGL Benthic Invertebrate Results
Taxonomic
Group
Station

Station
LC17
R1

LC27
R2

R3

R1

Acarina
Oligochaeta
Nematoda
Hirudinea
Amphipoda
Isopoda

LC28
R2

LC29

LC30

R1

R2

1
3

1

1

Chironomidae
Simulidae
Diptera
Tipulidae

1

3

8
2

1

3

LC31
R3

R1

LC32
R2

R1

1
2

R2
2
1

1
3

1

3
1
1

1

44

3

2

14
1
2
1
5

4

6

1

10
5
2

2

1

Ephemeroptera

5

Plecoptera
Hemiptera
Coleoptera
Megaloptera
Anisoptera
Zygoptera

5

32.28

10
1
1

3

1
1
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2

1

30

5

9
3
1
1
5

2
1

9

2
2

86

2

1

52
5
2

1
3
2

2
1

1

1
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2

Tricoptera

2

2

2

9

18

2

4

Pelecypoda
Decapoda

2

1

6

3

8
4

1

1
1

Platyhelminthes
Ceratopogonidae
Culicidae
Tabanidae
Lepidoptera
2

Others

Density (n/m2)

5

4

Zooplankton
Hydra

Number of Taxa

2

1

Gastropoda

Substrata
Number of
Organisms

5

1

Boulder
Cobble

Boulder
Cobble

Boulder
Cobble

26

35.28

6

7

3

280

380
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Gravel
Cobble

Boulder
Cobble

Boulder
Cobble

Boulder
Cobble

14

28

89

16

3

4

9

15

65

151

301

89

87

Gravel
Cobble

Boulder
Cobble

Boulder
Cobble

Boulder
Cobble

Boulder
Cobble

Boulder
Cobble

8

89

19

12

8

101

5

4

17

9

5

4

13

172

86

89

204

129

86
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3.4.2 Odonata
A general survey of odonates (Dragonflies and Damselflies) was conducted during two
site visits in June 2009. A total of eleven (11) species were observed (Table 12). Most of
the species recorded are common throughout Ontario. Three species were considered
uncommon to rare:
Cordulegaster maculata – Twin-spotted Spiketail: G5, S4
Gomphus fraternus – Midland Clubtail: G5, S4
Helocordulia uhleri – Uhler’s Sundragon: G5, S3
Uhler’s Sundragon prefers streams and beaver ponds, Twin-spotted Spiketail prefers
small to mid size streams with a sandy bottom, and Midland Clubtail is found around mid
to fast flowing streams (Jones et al, 2008).
Table 12. Odonate Species Observed in the Lizard Creek Study Area.
Scientific Name

Common Name

Aeshna canadensis
Anax junius
Calopteryx aequabilis
Calopteryx maculata
Cordulegaster maculata
Dorocordulia libera
Gomphus fraternus
Hagenius brevistylus
Helocordulia uhleri
Ladona julia
Plathemis lydia

Canada Darner
Common Green Darner
River Jewelwing
Ebony Jewelwing
Twin-spotted Spiketail
Racket-tailed Emerald
Midland Clubtail
Dragonhunter
Uhler’s Sundragon
Chalk-fronted Corporal
Common Whitetail

Photo 66 and 67: Show a photo of a Midland Clubtail (left) and a Dragonhunter (right) both captured near the
snowmobile bridge that crosses Lizard Creek.
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Photo 68: A photo of an Uhler’s Sundragon captured in the area of the proposed tailrace (Photo 38 below)

Photo 69: A photo of the habitat, approximately 50 m downstream of the proposed tailrace, where several Uhler’s
Sundragon’s were observed cruising over the water.
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3.4.3 Lepidopterons
A general survey of lepidopterons (Butterflies and Moths) was conducted during two site
visits in June 2009. A total of four (4) species were observed (Table 13).
Table 13. Lepidopteron Species Observed in the Lizard Creek Study Area.
Scientific Name
Danaus plexippus
Nymphalis antiopa
Papilio Canadensis
Phyciodes cocyta

Common Name
Monarch
Morning Cloak
Canadian Tiger Swallowtail
Northern Crescent

The monarch butterfly is listed as a species of Special Concern by COSSARO and
COSEWIC. It is classified provincially as S4B, S2S3N; apparently secure with more than
100 breeding occurrences, and several to many of these occurrences are protected.
Threats in Ontario are few and minor but greater threats are present in their wintering
grounds in Mexico. Long term trends are unknown. Between 5-20 migratory
concentration areas along the shorelines of the lower Great Lakes are known. Only these
areas are tracked (NHIC 2010).
Monarchs can exist wherever common milkweed grows, as larvae feed exclusively on
their leaves. Being an adaptive species it is not largely impacted by human disturbance
and will breed readily in urban areas as long as the plants are healthy (Muir and
Lafontaine 2003).
The monarch was confirmed to be present and breeding in the project area, with larval
monarchs (caterpillars) observed feeding on milkweed. Small populations of milkweed
(scattered plants) were observed while performing vegetation surveys of the site in
Community 11, along the existing forest access road and hydro transmission corridor.
Habitat conservation can be a complex issue with this species, but it appears that the
critical feature for North American populations is the overwintering habitats and coastal
migratory stopover areas (Nature Serve 2010). Thus it is expected that within the scope
of this project, no critical habitat for monarchs will be impacted (RGL 2008).
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Photo 70: A photo of larval Danaus plexippus taken along a roadside in the study site

Niblett Environmental Associates Inc.

91

PN 09-045

Lizard Creek Generating Station

3.5

EA-Natural Environment

Wildlife
3.5.1 Birds

Point counts, area searches and incidental observations were conducted throughout the
project area to document the breeding bird community. A map detailing the location of
point count locations is included below (Figure 9).
The bird community within the study area was diverse due to the variety of habitat types
present. A total of 50 species were recorded. A complete list of species recorded is
included in Appendix III. The forest was in various stages of succession post –logging
with a range of forest community types. Forest bird species included fourteen (14)
species of warbler. The upland trail station observed the most number of species.
An active broad winged hawk nest was found during the surveys on June 29th, 2009
approximately 40.0 m west of the proposed tailrace (Figure 9). The stick nest was in a
large white birch on a ridge in a mixed forest community. Field visits on May 30th, 2011
failed to locate an active broad winged nest. The 2009 nest was still visible but not being
used.
One species at risk was recorded on site, the Canada warbler (Wilsonia canadiensis),
which is listed as threatened by COSEWIC and Special Concern by COSSARO. Presence
was confirmed at several locations upstream of the proposed control structure.
The bird surveys found nineteen (19) species of area sensitive birds (Table 14). Area
sensitive species are species that require a minimum hectarage of suitable habitat to breed
and maintain a population. While this can include grassland and marsh species, the
Lizard Creek site was predominantly populated by species indicative of extensive
forested lands and interior bird habitat.
A complete bird species list can be found in Appendix III.
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Figure 9: Point Count and Nest Locations – Bird Surveys
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Table 14: NEA Biological Inventory Results: Area Sensitive Bird Species Recorded
Common
Name

Scientific
Name

Area
Sensitive

Pileated
woodpecker

Dryocopus
pileatus

√

American
Redstart

Setophaga
ruticilla

√

Winter wren

Troglodytes
troglodytes

√

Veery

Catharus
fuscescens

√

Black-andwhite warbler

Mniotilta
varia

√

Common
Merganser

Mergus
merganser

√

Broad-winged
Hawk

Buteo
platypterus

√

Least
Flycatcher

Empidonax
minimus

√

Blue-headed
vireo

Vireo
solitarius

√

Red-breasted
Nuthatch

Sitta
canadensis

√

Brown
Creeper

Certhia
americana

√

Hermit
Thrush

Catharus
guttatus

√

Magnolia
Warbler

Dendroica
magnolia

√
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Dendroica
caerulescens

√

Blackthroated
Green
Warbler

Dendroica
virens

√

Blackburnian
Warbler

Dendroica
fusca

√

Pine Warbler

Dendroica
pinus

√

Ovenbird

Seiurus
aurocapillus

√

Canada
Warbler

Wilsonia
canadensis

√

THR

SC

Table 15 lists the recorded bird species in the Ontario Breeding Bird Atlas square
17LM81/82. These squares containing the study area identified seven (7) species of birds
that are federally or provincially significant (COSEWIC, April. 2011; SARO, Sept.
2010). The status and preferred habitat for these species are identified in this table. The
red-shouldered hawk (Buteo lineatus) and the Caspian tern (Sterna caspia) were listed in
the OBBA but have been down listed and are currently not at risk.
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Table 15: OBBA Records for Atlas Square 17LM81/82

Common
Name

Scientific
Name

Federal
Provincial
Status
Status
(SARA)

Bald
Eagle

Haliaeetus
leucocephalus

Peregrine
Falcon

Falco
peregrinus

Whippoor will

Caprimlugus
vociferus

THR

Chimney
Swift

Chaetura
pelagica

THR

Preferred Habitat

Habitat
Present

Species
Found
Within
Project
Site

NAR

SC

Mature forest with
open water nearby.

yes

no

SC

THR

In the wild, peregrine
falcons usually nest on
tall, steep cliff ledges
adjacent to large water
bodies, but some birds
adapt
to
urban
environments and raise
their young on ledges
of tall buildings.
Found in areas with a
mix of open and
forested areas, such as
savannahs, open
woodlands or openings
in
more
mature,
deciduous,
coniferous and mixed
forests.
Before
European
settlement
Chimney
Swifts mainly
nested on cave walls
and in hollow trees or
tree cavities
in old growth forests.
Today, they are more
likely to be
found in and around
urban
settlements
where they nest
and roost (rest or
sleep) in chimneys and
other manmade
structures.

no

no

yes

no

no

no
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Federal
Provincial
Status
Preferred Habitat
Status
(SARA)

Common
Name

Scientific
Name

Goldenwinged
warbler

Vermivora
chrysoptera

THR

SC

Olivesided
flycatcher

Contopus
cooperi

THR

SC

Canada
warbler

Wilsonia
canadensis

THR

SC
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Their
preferred
breeding habitat is
areas
of
early
successional
vegetation,
found
primarily on field
edges, hydro or utility
right-of-ways,
or
recently logged areas.
Coniferous or mixed
forests adjacent to
rivers or wetlands.
Often found along
forest
edges
and
openings and will use
forests that have been
logged or burned, as
long as there is ample
tall snags and trees for
perching.
Found in a variety of
forest types, but it is
most abundant in wet,
mixed
deciduousconiferous forest with
a well-developed shrub
layer. It is also found
in
riparian
shrub
forests on slopes and
in ravines and in oldgrowth forests with
canopy openings and a
high density of shrubs,
also
in
stands
regenerating
after
natural disturbances,
such as forest fires, or
anthropogenic
disturbances, such as
logging.
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3.5.2 Herpetozoa (Reptiles and Amphibians)
Nine (9) species of herpetozoa were recorded within the wetlands, beaver ponds and
riverine sections of Lizard Creek and the study area. The species and their habitat are
found in Table 16.
Table 16: NEA Surveys – Amphibians and Reptiles Observed
Common
Name

Latin Name

COSEWIC MNR
Status
Status
SC

SC

Preferred Habitat

Snapping
Turtle

Chelydra
serpentina

This species can be found in most aquatic
habitats throughout Ontario. They prefer
muddy bottoms with some driftwood and a
lot of vegetation. Nest in sandy soils along
shorelines, pits, roads and trails.
This turtle lives in ponds, lakes, marshes,
and in slow-moving rivers that have soft,
muddy bottoms.

Midland
Painted
Turtle
Common
Garter
Snake

Chrysemys picta
marginanta

Thamnophis
sirtalis

This species is found in a variety of
habitats including moist areas, stream
and swamp borders, bogs or marshes.

Spring
Peeper

Pseudacris
crucifer

Green Frog

Rana clamitians

This frog is found in marshy woods and
non-wooded lowlands near ponds and
swamps.
This frog can be found in all aquatic habitats
in Ontario

Mink Frog

Rana
septentrionalis

Gray
Treefrog

Hyla versicolor

Northern
Leopard
Frog

Rana pipiens

Wood Frog

Rana sylvatica

This frog is found on the edges of lakes,
ponds and streams; cold springs; open
water with abundant lily pads;
occasionally in bogs or marshes
This frog will inhabit various kinds of
wooded and forested habitats and may
occur on the ground or more often in
shrubs or trees.
This frog is often found in wet sedge
meadows, fields or forests; river
floodplains; ponds, shallow marshes or
weedy lake edges.
This frog species is found in moist
coniferous woods; wooded areas with small
ponds; swamps; upland hardwood forests;
flooded meadows hibernates under moist
debris or in flooded meadows.

Although no Blanding’s turtles were observed, marginal habitat is present and MNR has
noted records in the general area. As such, the habitat for Blanding’s to nest, bask or
forage may be present within the existing ponds and edges.
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Potential habitat for nesting was observed in the meadow marsh/beaver flooding areas in
the upper reaches of Lizard Creek which will be flooded during operation. These same
areas where observed during field visits in 2011 and continue to have potential for
nesting turtles. Habitat for Blanding’s turtles is marginal as the ponds are relatively deep
with little to no submergent vegetation, shallow emergent marsh or floating vegetation
and are small in area with rock outcrops and rolling hills surrounding the ponds. The
habitat is suitable for snapping turtles, however, no active nesting sites were observed at
the time of our surveys in 2009 or 2011. This does not conclude, however, that nesting
turtles are absent from the study area. Should nesting sites be found prior to construction,
water level changes should be monitored to avoid inundating new nests and eggs.
Opportunities for creating new nesting sites following construction are available once the
shoreline regenerates.
A snapping turtle was observed in June 2009 attempting to nest on a mossy area in a rock
outcrop at the edge of the first pond upstream of the control structure. Two old snapping
turtle eggs were found on a sandy embankment in the same area in 2011.
Spring 2011 surveys found two areas with spring breeding frogs. The first was a beaver
pond north of the beaver dam on the pond upstream of the control structure. Spring
peepers, code 2, were found in these two ponds. The second site was a small pond (12 x 8
metres) located at the edge of the penstock alignment below the cliff community. This
pond contained mink frogs, with egg masses present.
Green frogs were calling within all of the larger ponded areas along Lizard Creek in 2011
with tree frogs heard in the fall of 2009 and the spring of 2011. Wood frogs and leopard
frogs were observed in the forest communities and the pond edges upstream of the
control structure and below the tailrace in 2011.
3.5.3 Mammals
Sign of wildlife was present throughout the study site. The pond edges, trails, roads and
disturbed areas produced tracks of various wildlife species. Six (6) species of mammals
were observed via tracks and scat. Species recorded and their preferred habitat are
presented in Table 17.
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Table 17: NEA Surveys - Mammals Observed
Common
Name

Latin
Name

COSEWIC MNR
Status
Status

Preferred Habitat

Black Bear

Ursus
americanus

It is a generalist animal, being able to exploit
numerous different habitats.

Moose

Alces alces

Red Fox

Vulpes
vulpes

Whitetailed Deer

Odocoileus
virginianus

Area Sensitive Species-The moose lives in
forested areas where there is snow cover in the
winter and nearby lakes, bogs, swamps, streams
and ponds.
Red foxes utilize a wide range of habitats
including forest, tundra, prairie, desert,
mountains, farmlands, and urban areas. They
prefer mixed vegetation communities, such as
edge habitats and mixed scrub and woodland.
The white-tailed deer utilize a wide range of
habitats including forest, prairie, farmlands, and
urban areas. They prefer mixed vegetation
communities, such as edge habitats and mixed
scrub and woodland.

Coyote

Canis
latrans

Common
Raccoon

Procyon
lotor

The coyote in its northern part of range, may
concentrate in low-lying areas with lots of
prey;
Raccoons are found in wooded areas near
lakes or streams, with open fields;
wetlands; often near human habitation; needs
water.

Black bear sign and tracks were visible mostly in the southern portion of the study area
along the hydro corridor and roads in that area. A sow and cub tracks were noted heading
towards the dump in 2011 with scat along various trails south of the control structure.
Moose sign was throughout with several bull and cow tracks observed. Dense tracks for
moose, deer, coyote and raccoon were noted along the muddy edges of the first pond
upstream of the control structure. Worn trails were present at several locations near the
control structure and the tailrace where deer were using the area for browsing. Use of
existing ATV trails and roads near the hydro corridor contained the greatest abundance of
sign.
Browse, antler rubbings and a pair of old moose antlers were noted in the study area.
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Terrestrial Environment
3.6.1 Vegetation Types

Eleven (11) vegetation types were identified within the study area that exist within
forested terrestrial and wetland ecosites (Figure 10). MNR Forest Resource Inventory
(FRI) data for the North Shore Management Unit was used as a guideline to help in
mapping vegetation types. A complete list of all plants found is presented in Appendix
IV. These vegetation types and corresponding FEC codes for the study area are:
ECOSITE: WHITE PINE-RED PINE (ES11.1)
Vegetation Type 1: White Pine-Red Pine (FEC code: V29) CR20 on Figure 10
The forest in the area of the water control structure was primarily red pine and eastern
white pine (Pinus resinosa; P.strobus) on rolling hills with granite outcrops. The forest
cover included eastern white pine, red pine and balsam fir (Abies balsamea). The
groundcover was patchy and restricted to joints in the rock and areas with shallow soils.
Species included harebell (Campanula rotundifolia), acuminate panic grass (Panicum
acuminatum var. acuminatum), lowbush blueberry (Vaccinium angustifolium), field
pussytoes (Antennaria neglecta), pink lady’s slipper (Cypripedium acaula), field
hawkweed (Hieracium caespitosum), wild sarsaparilla (Aralia nudicaulis), eastern
bracken fern (Pteridium aquilinum), starflower (Trientalis borealis), bunchberry (Cornus
canadensis), sweet-fern (Comptonia peregrina), wintergreen (Gaultheria procumbens)
and ground cedar (Diphasiastrum complanatum).
Similar forest was found upslope from the first beaver pond in the area to be flooded as
part of the headpond.

Photo 71: Vegetation type 1 upslope of the 1st beaver pond. Mid-slope equates to the proposed headpond elevation.

Niblett Environmental Associates Inc.

101

PN 09-045

Lizard Creek Generating Station

EA-Natural Environment

Figure 10: Vegetation Communities
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Vegetation Type 2: Red Pine-White Pine-Jack Pine- Largetooth Aspen (FEC code:
V31) CR14 on Figure 10
The higher knolls of Shield and more open coniferous forest contained similar species to
community 1 but also harboured species typical of more open meadows/open rocky
slopes such as wild red raspberry (Rubus idaeus), common juniper (Juniperus communis
var. depressa), lance-leaved violet (Viola lanceolata), wintergreen, lowbush blueberry,
barren strawberry, common yarrow (Achillea millefolium), tartarian honeysuckle
(Lonicera tatarica) and field hawkweed.

Photo 72: Vegetation type 2 upstream of beaver dam showing open nature of rock slopes.
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WETLAND ECOSITES:
The Forest Ecosystems of Central Ontario classification system does not cover wetland
vegetation types and therefore no codes are used in describing wetlands. Those found
within the study area are associated with active or abandoned beaver ponds and consist
largely of riparian vegetation with emergent or flooding vegetation. The wetlands are
numbered and shown in green shading on Figure 10.

Wetland 3: Meadow marsh-beaver flooding #1
A series of beaver ponds along Lizard Creek are within the proposed headpond flood
zone. The first pond upstream of the proposed dam was characterized by open water with
sparse submergent vegetation. The edges were muddy and shallow due to variable water
levels. A poorly maintained beaver dam had created an emergent marsh downstream of
the dam in a wider part of the river. The vegetation extended up into a tributary that
drained into the main Lizard Creek channel. Vegetation included stands of Canada
bluejoint (Calamagrostis canadensis) and fowl meadow grass (Poa palustris) with
swamp milkweed (Asclepias incarnata), sedges (Carex and Scirpus ssp.), common
duckweed (Lemna minor), wild blue flag (Iris versicolor), leatherleaf (Chamadaphne
calyculata), water horsetail (Equisetum fluviatile) and marsh St. John’s-wort (Triadenum
fraseri). Emergent vegetation in the shallow perimeter of the first beaver pond was
patchy but included pickerel weed (Pontederia cordata), sweetflag (Acorus americanus),
common three-square (Scirpus pungens), water horsetail and woolgrass (Scirpus
cyperinus).

Photo 73: Wetland 3 downstream of beaver dam on 1st pond.
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Wetland 4: Meadow marsh/swamp
A small tributary of Lizard Creek flows in from the north just upstream of the beaver dam
on pond #1. A small beaver dam had backed up water into a low valley with some
ponding but mostly moist soils and dense vegetation. Two other tributaries at the north
end of the pond were also former beaver ponds that had been abandoned and water
drained. These wetlands contained numerous dead trees with a narrow intermittent
channel flowing out of each area.. The community contained interrupted fern, swamp
milkweed, spotted joe-pye-weed, sensitive fern, sedges, marsh St. John’s wort and
Canada bluejoint grass.

Photo 74: Wetland 4, north of first beaver pond associated with tributary.
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Wetland 5: Fringe of beaver pond #2
The pond contained a flooded edge of emergent marsh with the deeper portions vegetated
in sparse submergent species. The edges were predominantly tussock sedge (Carex
stricta) marsh with woolgrass, evergreen wood-fern (Dryopteris intermedia), hardhack
(Spirea tomentosa), spotted jewelweed (Impatiens capensis), spotted joe-pye-weed
(Eupatorium maculatum), marsh cinquefoil (Potentilla palustris), marsh St. John’s-wort,
wild blue flag and sedges (Carex crinita, C. stipata, C. lacustris).

Photo 75: Wetland 5 upstream of rock waterfall/beaver dam north along Lizard Creek.

Wetland 6: Beaver pond #3
At the upper end a Lizard Creek tributary to the west of Lizard Lake was a deep beaver
pond and 1 m high dam. The pond contained dead standing eastern white cedar (Thuja
occidentalis) with live cedar along the edges.
Species included interrupted fern, watershield, white water lily, tussock sedge, lesser
duckweed, hardhack, sweet gale and speckled alder.
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Photo 76: Wetland 6: Beaver dam with ponding and flooded dead cedar swamp.

Photo 77: Wetland 6: downstream of beaver dam showing large sedge/low shrub swamp
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ECOSITE: ROCK BARREN-ACIDIC/CIRCUMNEUTRAL (ES8)
Vegetation Type 7: Granite cliff and outcrop- open dry meadow
(no FEC code)
The alignment of the penstock includes a steep granite cliff approximately 7 metres high.
The bare rock outcrop at the top was sparsely vegetated with trembling aspen (Populus
tremuloides), red oak (Quercus rubra), red maple (Acer rubrum) and balsam fir. Other
species included king devil, bush honeysuckle (Diervilla lonicera), false Solomon’s seal
(Smilacina racemosa), poverty oat grass (Danthonia spicata), eastern bracken fern and
bristly sarsaparilla (Aralia hispida).

Photo 78: Community 7: Rock outcrop above granite cliff on penstock alignment.
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ECOSITE: POPLAR-WHITE BIRCH-WHITE SPRUCE-BALSAM FIR (ES18.1)
CR 18 on Figure 10
Vegetation Type 8: Trembling aspen-white birch-white spruce (FEC code: V22)
The forest community along Lizard Creek and in the area of the proposed powerhouse
was a young forest (12-18 years old)dominated by trembling aspen, white birch (Betula
papyrifera), balsam fir, large-toothed aspen (Populus grandidentata) and American
basswood (Tilia americana). The understory was variable with some areas with very
sparse groundcover due to the denseness of the regeneration.
Species included spinulose wood-fern, lowbush blueberry, starflower, wild red raspberry,
bunchberry, fringed polygala, wild sarsaparilla and Canada mayflower.

Photo 79: Vegetation Type 8: Young regenerating forest in area of proposed power house and access. .

Wetland 9: Lizard Creek-riparian community (no FEC code)
The riparian vegetation along Lizard Creek downstream of the proposed power house
was restricted mostly to the floodplain and in particular point bars and islets/shoals in the
stream. Species included Canada bluejoint, fowl meadow grass, spotted joe-pye-weed,
American water-horehound (Lycopus americanus), dog violet (Viola conspersa), swamp
milkweed and marsh bedstraw (Galium palustre).
Vegetation Type 10: White Birch-White Pine-Trembling Aspen (FEC code V23)
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The alignment of the penstock passes through a young mixed forest comprised of white
birch, trembling aspen, eastern white pine, balsam fir and red maple. This community
consists largely of secondary growth which was regenerating after logging 10-20 years
ago.

Photo 80: Vegetation Type 10: Young forest along penstock alignment.

Vegetation Type 11: Hydro right of way-old field meadow (no FEC code)
The community within the cleared and maintained hydro transmission corridor was
dominated by an old field community. Species included awnless brome (Bromus inermis
ssp.inermis), redtop (Agrostis gigantean) and poverty oat grasses, common juniper,
goldenrods (Solidago ssp.) and common milkweed (Asclepias syriaca).
Notes on soil type, physiography and community age were recorded for each community.
This information has been summarized in Table 18.
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Table 18. Vegetation Community Characteristics in the Lizard Creek Study Area
Vegetation
Type
1

FEC
Code
V29

Soil Type

Physiography

Sand/granitic

Rolling

2

V31

Sand/granitic

Rolling

Community
age
Mid-aged
(plantation)
Mid-aged

Wetland 3
Wetland 4
Wetland 5
Wetland 6
7

None
None
None
None
None

Floodplain
Floodplain
Floodplain
Floodplain
Rolling

n/a
n/a
n/a
n/a
young

Unknown
Muck
7Granite cliff and
outcrop

8
Wetland 9
10

V22
None
V23

Sand/granitic

Floodplain
Rolling

11-Hydro
ROW

None

Sand-grantie

rolling

Disturbance
Plantation
Some
logging

young
Mid-aged to
young
young

Second
growth
Maintained
low veg

3.6.2 Mosses and Lichens
A general survey of mosses and lichen was conducted during two site visits in June 2009.
A total of eight (8) species of moss were recorded and 19 species of lichen were observed
(Table 19 and 20). Most of the species recorded are common throughout Ontario.
Table 19. Moss Species Observed in the Lizard Creek Study Area
Scientific Name
Fissidens taxifolius

Common Name
A Moss

Sphagnum girgensohnii

Common Green Peat
Moss

Polytrichum commune

Common Hair Cap
Moss

Ceratodon purpureus

Fire Moss

Polytrichum juniperinum

Juniper Moss

Dicranum spp.

Lawn or Spiky Moss

Hedwigia ciliate

Witch's Hair

Fontinalis spp.

Water Moss
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Table 20. Lichen Species Observed in the Lizard Creek Study Area
Scientific Name
Cladonia coniocraea (Flörke) Sprengel

Common Name
Common powderhorn

Cladonia cristatella Tuck.

British soldiers

Cladonia pyxidata (L.) Hoffm.

Pebbled pixie-cup

Cladonia rangiferina (L.) F. H. Wigg.

Gray reindeer lichen

Cladonia uncialis (L.) F. H. Wigg.

Thorn cladonia

Evernia mesomorpha Nyl.

Boreal oakmoss lichen

Hypogymnia physodes (L.) Nyl. Syns.

Monk's-hood lichen

Melanelixia subaurifera (Nyl.) O. Blanco et al.

Abraded camouflage
lichen

Ionaspis lacustris (With.) Lutzoni

A Lichen

Parmelia sulcata Taylor

Hammered shield

Peltigera canina (L.) Willd.

Dog pelt

Porpidia sp

A Lichen

Pseudevernia consocians (Vainio) Hale & Culb.

Common antler lichen

Psilolechia lucida (Ach.) M. Choisy

A Lichen

Stereocaulon sp.

Foam Lichen

Tuckermannopsis americana (Sprengel) Hale

Fringed wrinklelichen

Umbilicaria mammulata (Ach.) Tuck.

Smooth rock tripe

Usnea filipendula Stirton

Fishbone beard lichen

Xanthoparmelia cumberlandia (Gyelnik) Hale

Cumberland rockshield

Lichens have long been used as environmental indicators. The presence or absence of
certain species can provide information relating to important environmental
characteristics. For example, the presence of air pollution sensitive species would
indicate good air quality.
Ionaspis lacustris (With.) Lutzoni is a semi-aquatic species found growing on rocks that
are periodically inundated by water on lake edges, rivers, and streams. It can be used as
an indicator of seasonal high flow levels. In the photo below the orange cast of I.
lacustris is shown on the rocks indicating the area of normal high flows.
Niblett Environmental Associates Inc.

112

PN 09-045

Lizard Creek Generating Station

EA-Natural Environment

Photo 81: Photo of the first set of waterfalls at the upstream end of Reach 1.
Orange zone (arrows) are grows of the lichen Ionaspis lacustris.
Photo taken September 24th, 2009.

3.6.3 Natural Heritage Features
The woodlands, wetlands and regenerating meadows along the preferred alignment have
not been designated by the federal or provincial government as significant features as
defined by the Provincial Policy Statement (PPS), (Govt of Ontario, Mar. 1, 2005).
3.6.3.1.

Provincially Significant Wetlands

The wetland pockets on site have not been evaluated by the Ministry of Natural
Resources under the Ontario Wetland Evaluation System, Northern Ontario manual
(MNR, 1993 and updates). There are no known provincially significant wetlands in the
preferred alignment or any other option and none within the impact area that could be
affected by works on this property.
3.6.3.2.

Significant Areas of Natural and Scientific Interest

No ANSIs have been identified within the study area (MNR GIS database, 2006). ANSIs
are natural areas designated by the Ministry of Natural Resources based on the
significance of a vegetation type in a physiographic region.
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Wildlife Corridors

Existing wildlife corridors in the area have not been specifically identified by MNR. The
natural features and topography dictate primary wildlife corridors that would include the
Serpent River Valley, Lizard Creek and manmade linear features such as the hydro
corridor and ATV/snowmobile trails.
3.6.3.4.

Forests

The Serpent River Watershed is near the transition between the Great Lakes-St.
Lawrence Forest Region and the Boreal Forest Region. The forest vegetation types
within the study area are upland hardwoods, mixed wood, intolerant hardwoods, upland
conifer, lowland conifer, shrub marsh, and rock barrens, with mixed wood being the most
prevalent. The prevalent coniferous species found within the area are eastern white pine
(Pinus strobus), red pine (Pinus resinosa), jack pine (Pinus banksiana), black spruce
(Picea mariana), balsam fir (Abies balsamea), eastern hemlock (Tsuga canadensis) and
white spruce (Picea glauca). White birch (Betula papyrifera), yellow birch (Betula
alleghaniensis), sugar maple (Acer saccharum ssp. saccharum) and poplar (Populus ssp.)
are the main deciduous species. Eastern white cedar (Thuja occidentalis) is also common
in lowlands and riparian areas. Within the watershed are old growth stands of eastern
white pine, red pine as well as sugar maple.
The project area is within the Northshore Forest Management Unit. Forestry is a very
important component of the local economy and a primary consideration for resource
management throughout the area. No forest operations are planned within the project
area during the next five years (MNR 2005). Parts of some roads required for the project
are abandoned forest access roads; specifically part of Access Road A-1.
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4.0 Impact Assessment
The location of the proposed penstock and tailrace is shown in Figure 2. Detailed
impacts from the proposed works are provided in the following sections.
4.1

Effects on Hydrology

All major effects to the hydrology of Lizard Creek and associated water bodies are
described in IBI’s Impacts of Changes to Hydrology and Proposed Monitoring Protocol
report (2011). In summary, water depths and widths of Reach #4 will be expanded as a
result of water retention. Reach #3 will experience a reduction of seasonal peak flows
but will be augmented with a constant flow rate all year with discharge values measuring
above seasonal low flow.
4.2

Post-Construction Flows and Water Levels

During higher flow periods the bypass channel will also continue to receive flows in
excess of the minimum ecological flow and will reflect existing condition flow patterns
with a realized reduction in flows of approximately 2.0 cms during certain periods of
operation. This is illustrated in the following figure which shows a comparison of natural
flows vs post-construction eco-flow in the Lizard Creek by-pass channel. This diagram
shows that the lowest flow to be conveyed through the existing channel is 0.065 cms.
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Figure 11 and 12: Natural flow vs. Post Construction Flow in the bypass
channel(below) and the tailrace ( above) . The blue line represents pre construction
conditions while the green line is post construction conditions)
Water levels in the reservoir under conditions of “operation Mode 3”, where plant flow
will be adjusted to match incoming flow minus the eco-flow, such that the reservoir level
is maintained within +/- 100mm and flows downstream of the tailrace match incoming
system flows will be used to match existing conditions.
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Effects on Fish and Fish Habitat

Proposed hydro electric projects have the potential to impact to fish and fish habitat.
These potential impacts are described in several main categories.
4.3.1 Disruption of Sediment Processes
Dams have a significant impact on the disruption of natural sediment transport
processes in rivers. Sediment transport in the river is blocked by the dam and
sediment builds up within the reservoir behind the dam, while creating sediment
starved conditions below the dam that lead to channel bed degradation, channel
narrowing and bank erosion. This disruption of sediment processes often disconnects
a river from its natural floodplain downstream or submerges riverine floodplains
upstream of a dam. These impacts are compounded by multiple dams along a river.
The decrease in sediment supply downstream means that natural processes such as
deposition of sediment on floodplains, creation of deltas, and creation of coastal
beaches are negatively impacted by dams. In some cases this leads to river systems
that are no longer naturally self-sustaining.
The current hydraulics of the river suggests that natural impoundment of nutrients and
sediment already occurs in the areas expected to be impacted by the proposed works.
The Lizard Creek system can be described as a series of ponding areas (attenuation) with
riffle/fall crests (impoundments). Evidence of sediment and nutrient attenuation was
evident and the proposed works will not increase the amount or frequency of these
processes. Sediment build up behind the manmade dam will occur similar to beaver dams
or rock falls located in this system. The water control structure will create an
impoundment of the water upstream, reducing sediment transport downstream. The
nutrients from the upstream watershed will be contained within the new flooded area and
utilized by plants and organisms. The level of nutrients will be monitored as part of the
water quality sampling.
4.3.2 Changes to Channel, Floodplain and Coastal Delta Morphology
 Impacts of Dams on Channels: As stated previously sediment starved conditions
below a dam can lead to channel bed degradation, channel narrowing and bank
erosion, while upstream reaches of the channel are submerged by the reservoir. The
river channel aggrades significantly at the furthest upstream location in the reservoir
and these impacts can extend upstream beyond the reservoir as well. The changes in
channel bed elevation change the interaction between the river and its floodplain.
 Impacts of Dams on Floodplains: Damming a river can alter the character of
floodplains as the reduction in high-magnitude flows reduces the number of
occasions and extension of floodplain inundation. In this sense the river becomes
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disconnected from its floodplain. Effects on floodplain ecosystems are specifically
critical as they often are matured systems with a large biological diversity and
complicated food web structures that are difficult to restore once lost (if at all). In
some circumstances the depletion of fine suspended solids reduces the rate of
overbank accretion so that new floodplains take longer to form and soils remain
infertile. In other circumstances channel bank erosion results in loss of floodplains.
However, in some places the reduction in the frequency of flood flows and the
provision of stable low flows may encourage vegetation encroachment which will
tend to stabilize new deposits, trap further sediments and reduce floodplain erosion.
 Impacts of Dams on Deltas: In contrast to the impact on river and floodplain
morphology, where aggradations may occur, impounding rivers invariably results in
increased degradation of at least part of deltas, as a consequence of the reduction in
sediment input.
As a result of the proposed works the normal inundated area of Reach #4 will increase
in size from 6.39 ha to 27.5ha. This will increase the usable area for fishes and no
mitigation is required.
4.3.3 Impacts on Water Quantity and Flow Characteristics
Dams often alter the natural distribution and timing of streamflow. By altering the
pattern of downstream flow (i.e. intensity, timing and frequency), they change
sediment and nutrient regimes and alter water temperature and chemistry. Terrestrial
ecosystems in reservoir areas are replaced by lacustrine, littoral and sublittoral
habitats and pelagic mass-water circulations replace riverine flow patterns. (WCD
report) The impacts of dams also include the effects of water diversion on riverine
systems, which can vary significantly depending on the dam in question. The altered
pattern and quantities of downstream flow can also disrupt critical river channelfloodplain interactions downstream. In addition water quality is often reduced within
the reservoir and those reduced water quality conditions are then released
downstream.
IBI’s Impacts of Changes to Hydrology and Proposed Monitoring Protocol report
(2011) provides background information as it relates to extrapolated flows of Lizard
Creek. The data shows a seasonal flow peak in middle to late April with a low in late
August to Early September. The proposed hydro electric generation schedule will
correspond with these peaks and lows to mimic the natural discharge patterns. As
such there isn’t expected to be alteration to the current life cycles or populations to the
invertebrates that currently occupy this reach.

Niblett Environmental Associates Inc.

118

PN 09-045

Lizard Creek Generating Station

EA-Natural Environment

Tailrace flow characteristics, when the plant in operational, are expected to be
relatively similar to flows recorded in August 29th, 2009 (see chart below). Flows and
associated velocities observed during that site visit did not appear to exceed critical
swimming or critical spawning velocities of the fish species found to inhabit the area.
As such, the area downstream of the tailrace will remain available as usable fish
habitat for various life functions. The impacts of the altered flows will not be felt
much farther than 20.0 m downstream at which point flows will remain as thought
they were in a natural state.

Flow discharged from powerhouse
away from island and into main flow of
creek, deflects off
bedrock on the opposite bank (west) of
the creek downstream of falls #1

Tailrace

Photo 82: A sketch showing the location of the proposed tailrace and expected flow patterns
resulting from plant operations.
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Photo 83: A photo taken August 26th, 2009 showing the proposed tailrace location representing a flow of
approximately 2.6 cms. These are the expected resulting during power generation operations. Velocities
downstream of this site did not appear to exceed critical spawning speeds for walleye under this flow regime.
Arrows represent current flow patterns

IBI provided a case study using the flow data from the year 1988 because "it was a very
average typical year" (Paul Young - IBI, pers comm.).
The figure (Figure 12) above shows the flows currently observed versus the flows
expected over the entire year accounting for the proposed operation schedule. This will
restrict the scheduled operation to only the low flow summer months of July, August and
September (Paul Young - IBI, pers comm.).
1. Scheduled operational flows in the tail race will range from 0.07 cms (for 16
hours) to about 1.4 cms (for 8 hours). This compares with a pre-construction flow
of about 0.25 cms. Estimated velocities, considering wetted cross sections of 10
and 20 m, along with considering the flows above, suggests that the tail race will
range from 0.00035 to 0.007 m/sec (for 16 hours) to about 0.07 to 0.14 m/sec (for
8 hours). This compares with a pre-construction velocity of about 0.0125 to 0.025
m/sec.
2. Flows downstream of the tailrace may theoretically fluctuate, but will be minimal
due to the attenuating effect of Grassy Lake (Paul Young - IBI, pers comm.). If
present, the flows would range approximately from 2.0 cms to about 3.8 cms as
compared with preconstruction flow of about 2.3 cms.
To put this into context of fish usage and potential impacts critical spawning periods have
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been identified on the chart (blue arrows - Spring spawning activity and fall spawning
activity (should by chance it occur). The flows observed at the tailrace during the times
indicated by the arrows, as periods of spawning activity, will be subject to flows that will
remain relatively consistent to pre construction flows and as such, post constriction flows
will not have an impact to the spawning activities in those periods.
Periods that will see an impact to pre construction flows will be those identified by the
red arrow. A more detailed view is shown below in Figure 13. See the ESR report and
the Lizard Creek-Impacts to Changes to Hydrology and proposed monitoring protocol
report ( IBI, May 2011) for more details on hydrology pre and post-construction and
operating levels of the reservoirs.

Figure 13: Detailed View of IBI Flow Case Study

During these impacted periods the Serpent River currently experiences continuous low
flows. The resulting changes to the pre-construction flow regime vs post construction
flow regime, as it relates to aquatic organisms will be an overall increase in water during
these otherwise low flow periods followed by periods of lower water.
Overall, this change to the flow regime should not have a significant impact to the aquatic
organisms in the affect zone since:
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 Benthic organisms have all emerged and no longer directly dependent on the
aquatic environment. Mating and ova deposition will be occurring but the
altered flow regime shouldn’t inhibit this from happening.
 Fish spawning has occurred and deposited fish eggs have hatched. Juveniles
have moved to rearing habitats downstream and are not dependant on the area
impacted.
Along with the tail race area, the fish community and benthic invertebrates are also not
expected to be impacted in Reaches 2 and 3 of Lizard Creek. Within these reaches,
Lizard Creek naturally experiences periods of extreme low flows within the summer
months. During the late spring and summer months most of the benthic organisms have
emerged and are terrestrial for the remainder of their life. A few species (i.e. mayflies)
can emerge, reproduce, and die all within a matter of hours or days. However, most
remain terrestrial for a month or more before returning to the creek in late summer to
reproduce and deposit eggs. Currently, water levels are naturally quite low during these
periods.
A minimum ecological flow will be maintained post-construction within the by-pass
channel which would continue to mimic the existing low-flow conditions that this reach
typically receives. Therefore, there is not expected to be a significant difference in the
community structure post-construction as the overall stream morphology will remain
functionally similar to current conditions. Flows are not expected to be significantly
different than existing conditions, and sufficient flows are expected to be maintained to
allow for benthic ova deposition.
Post-construction monitoring for benthics, as currently proposed, would determine if any
significant changes to the benthic community is being realized. If significant changes are
noticed, than a change in flow regimes can be implemented as necessary.
A memo by NEA and IBI (IBI Group, 2011) has previously been written to address this
issue with the following excerpts included:
“NEA’s observations and historical data analysis the ecological flow proposed (0.065
m3/s) is expected to be suitable to support the aquatic community that currently inhabits
Reach 2 and 3 of Lizard Creek.
The presence of fish, as shown by the sampling results, suggest that fish species are
capable of tolerating the existing flow regime of Lizard Creek. The presence of various
life stages (young of year (yoy), juvenile (juv), and adult) suggest that the fish species
inhabiting Reach 2 and 3 have the ability to, not just survive the current hydrological
regime, but rather perform multiple life functions (spawning, rearing, feeding, etc.).
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Since the proposed flow of 0.065 m3/s is expected to mimic existing conditions it is
expected that the fish community will continue to thrive.
Also, it is suggested by IBI, that Reaches 2 and 3, although not immune to drought or low
flow periods (i.e. photos 3 and 4), they will be subject to a lower number and duration of
these periods under the proposed hydrological regime.”
4.3.4 Disruption of Nutrient Cycling
The impoundment of a river not only interrupts the flow of a river but also interrupts
the flow of various chemical components of the river. Normally, nutrients are
recycled within a river and generally become more concentrated from the upstream
source of the river to the mouth. Impounding the water in a river also interrupts the
flow of nutrients and these nutrients tend to accumulate in the impoundment. In
extreme cases, this accumulation of nutrients may cause eutrophication of the
impoundment with associated effects on dissolved oxygen concentrations, and
generation of carbon dioxide and methane.
The current hydraulics of the river suggests that natural impoundment of nutrients and
sediment already occurs in the areas expected to be impacted by the proposed works.
The Lizard Creek system can be described as a series of ponding areas (attenuation)
with riffle/fall crests (impoundments) occur. Evidence of sediment and nutrient
attenuation was evident and the proposed works will not increase the amount or
frequency of these processes.
4.3.5 Impacts on Water Temperature
Reservoirs behind dams alter the temperature regimes in river systems both within the
upstream reservoir and then downstream of the dam as the water is released. The
reservoirs change a once swifter flowing river condition with diverse patterns of
circulation into a slow moving and often stratified water body.
Shallow
impoundments can often significantly increase the temperature of the river both
upstream and downstream of the dam. Highly stratified reservoirs can release water
with increased water temperatures when releasing flows from a surface release, or can
release water with decreased temperatures when releasing water from a low level
outlet; either way the natural temperature regime of the river is modified and native
aquatic organisms must either adapt, perish or relocate.
Existing conditions indicate that thermal alterations from the proposed works will not
have a significant impact to the current thermal properties of Lizard Creek (a warm to
cool water system). Currently the areas expected to be altered are subject to solar
heating. Current depths are relatively shallow and as such deepening of these areas
will mimic or improve the current temperature fluctuations. As such aquatic
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organisms living in the proposed reservoir and downstream of the dam will not
experience and altered thermal regime that could lead to displacement or mortality.
4.3.6 Reduction of Natural Attenuation
Most dams are not flood control dams and have little to no ability to attenuate floods.
Dams that do not attenuate floods actually have the opposite effect on flooding, they
increase flooding, both upstream of the dam where water surface elevations are raised
due to the impoundment, and downstream by eliminating the ability of the river and
floodplain to attenuate floods (in the area that the impoundment inundates). Some
dams also create significant down cutting of the channel downstream of the dam,
disconnecting the river from its natural floodplain and again decreasing natural
attenuation of flood flows.
The proposed works have been designed to operate under conditions of approximately
1.0 m above the 100 year flood level (IBI, 2010). Although this does not completely
eliminate the risk of an overtopping flood event the precautionary measures taken are
well above the foreseen potential for over 100 years.
4.3.7 Impacts on High Gradient Spawning Habitat
Dams block not only sediment but debris and nutrients as well. Dams exclude these
critical building blocks of riverine habitat from reaching downstream locations, while
upstream riverine habitat is submerged by the reservoir itself. Dams are often built in
high gradient reaches of the river, prime spawning habitat for many fish species. In
addition to many high gradient riffles and rapids, many waterfalls have been
submerged under dams and their impoundments.
The waterfalls expected to submerged/deepened under the proposed reservoir do not
function as spawning habitat for either cold or warm water species. Results of
numerous spawning surveys and habitat comparison have indicated this. For the most
part the waterfalls/high gradient portions of Lizard Creek altered as a result of the
proposed works are categorized as bedrock shelves or large boulders and are not
suitable.
4.3.8 Impact on Natural “Flushing” Function of Rivers
Dams alter flow patterns, reduce flood pulses and change the river ability to transport
sediment and debris. This limits the rivers ability to “flush” out the river and form the
river channel and floodplain. These cyclical “flushing” events help ensure diversity
of species and complexity of habitat.
The current hydraulics of the river suggests that natural impoundment of nutrients and
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sediment already occurs in the areas expected to be impacted by the proposed works.
The Lizard Creek system can be described as a series of ponding areas (attenuation)
with riffle/fall crests (impoundments) occur. Evidence of sediment and nutrient
attenuation was evident and the proposed works will not increase the amount or
frequency of these processes.
4.3.9 Impacts on Riparian Vegetation
Reservoirs inundate riparian vegetation including treed areas and valley features.
Changes to the water depth result in flooding of terrestrial and wetland species
including trees that cannot adapt to flood conditions. As a result upland trees not
removed as part of the site preparation will die but remain standing. Vegetation
present along the current pond and creek edges will be inundated. Over time the seed
bank in the sediment and transported by wind, waves or upstream drainage will
colonize the new shoreline and riparian area and reestablish as upland and wetland
species.
4.3.10 Impact on Diversity
An increased number of invasive species are often found in the reservoirs created by
dams, while native species are often displaced, decreased in abundance or in some
cases eradicated. The diversity can be impacted directly by loss of wildlife habitat,
migration corridors, vegetation communities and valley features. Loss of some
ecosystems may benefit some species (e.g. waterfowl and fish that favor deep water),
but others may suffer significant loss of population. While a number of species may
benefit from the creation of open water habitat, there are a larger number of species
that depend on marshes, floodplains, and riverine habitats that are negatively
impacted by dams. (WCD report)
The proposed works will deepen the existing beaver ponds, lakes and ponded areas.
The change in depth will result in a change of the submergent and emergent plants in
the current riparian shoreline and beaver ponds. However over time the new shoreline,
shallow flooded areas, deeper water areas and new backwater/inundated forested
areas will regenerate a variety of upland, wetland an aquatic plant species. Wildlife
will also recolonize and establish populations in the new habitats. The increase of
water depth as a result of the reservoir will have a positive effect on the aquatic
species inhabiting that area. The maintenance of constant low flow levels in Reach #3
will provide stability to a stochastic ecosystem.
4.3.11 Fragment Riverine Systems
Dams of all sizes fragment riverine corridors. Both the river channel itself and the
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river’s floodplain are fragmented by the many barriers along them (i.e. dams, road
crossings, and levees). These impacts can be significant for many aquatic species and
may also impact terrestrial wildlife passage. Open riverine corridors play a
significant role in the ability of many species to migrate either due to life cycle
requirements, habitat disturbances or changing climate.
Existing natural barriers are already present in Reach #2, #3, and #4 that currently
fragments the riverine corridor. Current fish passage appears to be a downstream
migration (i.e. isolation by falling over high gradient/waterfall portions into a series of
ponds). The addition of a control structure will not inhibit the migration downstream.
Upstream migration is expected to be limited as a result of the height of the waterfalls
and cascades.
4.3.12 Potential for Catastrophic Breach
Unlike the controlled removal of a dam, uncontrolled breaches of dams can have
catastrophic effects on downstream ecosystems, the river channel and the floodplain,
as well as damage downstream property and put human life at risk. In addition since
many dams have deposits of sediment behind them of unknown quality, there is also
the risk of devastating contamination of downstream systems if a dam with
contaminated sediment were to fail.
The design of the dam and other structures is engineered to withstand normal forces.
The impact of a breach on the downstream ecosystem would be mostly erosion but
would likely have a limited impact on the wildlife habitat, fisheries habitat and upland
ecosystems. Currently there are a number of beaver dams that fail or are removed and
ponds drain into downstream reaches.
4.3.13 Cumulative Impacts of Multiple Dams or of Multiple Types of

Impacts
The environmental impacts can be cumulative when multiple dams are on a river. In
addition, since there are a wide variety of environmental impacts relating to dams,
multiple types of impacts can combine to have a greater cumulative impact on the
river system, even when only one dam is being analyzed.
There currently exists at least one other hydro electric project that is connected to the
Lizard Creek system. A small “run of the river” penstock is located on the Serpent
River just upstream Hwy 17. The project will result in changes to the vegetation
communities and the extent of aquatic habitat. The impact will be mitigated through
habitat enhancement and natural regenerating/recolonization processes. .
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4.3.14 Construction and Maintenance Impact
When a dam is built or repaired that construction project alone can have an impact on
the river system and watershed in which the dam is located. These impacts can come
from the construction of access roads, increased turbidity while the work is under
way, impacts of temporary water diversions to control water during construction, etc.
Provided all mitigation measures and recommended sediment and erosion control
measures are followed there should be little risk of increased turbidity to downstream
portion of Lizard Creek.
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Effects on Terrestrial Wildlife/Habitat
4.4.1 Habitat Fragmentation

Fragmentation of woodlands can result in a loss of species diversity, wildlife habitat, and
disrupt linkages and corridors. These impacts can be lessened where natural heritage
systems exist. Natural Heritage Systems are defined as an interconnected framework of
core natural areas with linkages along valleys, watercourses, hedgerows, hydro corridors
and ecological restoration areas and includes woodlands, wetlands and field habitats.
Small gaps of open habitat including farm fields, clear cuts and abandoned fields do not
create barriers to wildlife or disrupt the corridor functions and the ability of animals to
move across the landscape. However, open pits, mines, pipelines, penstocks, roads and
other industrial developments and uses create significant barriers to movement. The
construction of roads and penstocks through woodlands or wetlands can result in a
number of negative impacts such as bisecting the community, decreasing interior bird
habitat, increasing edge effects and adding new access for invasive species. Inclusion of
roads into remote areas also increases the likelihood of recreational uses involving
motorized vehicles.
The reduction in interior forest bird habitat area of a forest is dependent on the area
removed, the shape of the woodland and the length of the forest perimeter.
The proposed reservoir will create a broader ponded area but will not impact directly on
forest interior habitat. The potential impacts and recommendation mitigation for specific
habitats and wildlife is explained in the following sections.
4.4.2 Riparian Edge
Upon the creation of the reservoir, based in the data provided to NEA, approximately 42
ha of open water habitat will be created. The potential impacts to the riparian edge can
include several scenarios, both positive and negative. Below is a brief table of riparian
impacts that may occur as a result of the reservoir.
Table 21. Possible Positive and Negative Riparian Impacts

Positive

Negative

Increase in the quantity of riparian edge habitat Removal of existing riparian edge habitat.
by increasing the perimeter of the open water
bodies and related flora and fauna.
Increase in game fish habitat
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larger number of species that depend on
marshes, floodplains, and riverine habitats.
Mercury (methylmercury) accumulation in fish
tissues has the potential to increase when
riparian areas (vegetation) are flooded
Increase in shoreline wetland habitat and Flooding of existing associated wetlands and
related flora and fauna.
related flora and fauna such as mud flats,
marsh, fens, swamps and bogs.
Increase in breeding migratory bird habitat Removal
of
forested
land
through
(water fowl).
anthropogenic methods, resulting in loss of
woodland food sources, nutrient cycling and
woodland habitat.
Creation of new riparian feeding and breeding Erosion scaring at new water line resulting in
niches and habitats in terrestrial environments. nutrient loading into the reservoir.

Effects on flora and fauna populations in the wetlands and riparian zones adversely
affected by construction of the control structures, reservoir and penstock can be mitigated
through creation of additional habitat around the new proposed reservoir shoreline. This
can be achieved through a detailed analysis of the future elevations of the reservoir and
the adjacent land elevations to identify possible and future niches for the relocation of
displaced flora and fauna.
4.4.3 Wildlife Habitat Loss
Existing wildlife habitat within the project area includes a diverse array of vegetation
communities (11 of which were documented) presenting both upland interior forest,
riparian and wetland areas, including meadow marsh/swamp, beaver ponds, rock
outcrops, new successional forests and meadows. The prevalent coniferous species within
the area are white pine, red pine, eastern hemlock, white spruce, balsam fir and eastern
white cedar. Predominant deciduous trees include poplars, white birch and red maple.
Old growth pine and sugar maple stands can be found within the watershed (RGL 2008).
A high diversity in habitat types allows for a wide diversity of plant and animal species.
The presence of lakes, streams and creeks within the study site also account for the rich
diversity in aquatic species. At present time, no invasive terrestrial or aquatic species are
found on site.
Within the surrounding landscape, significant wildlife habitat has been identified. Moose
late wintering areas and moose aquatic feeding areas have been identified to the north and
east of the project site. Additionally a great blue heron nesting site can be found to the
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north. Significant spawning is found in Serpent River and at the confluence of Lizard
Creek and Serpent River.
The proposed project will increase the water cover within the area by 29.85 ha.
Additionally, the clearing of vegetation to accommodate project structures and flooding
will amount to approximately 19.48 ha (Figure 14).
Changing water levels will not impact on Moose aquatic feeding areas on Lizard Lake.
On the other hand, waterfowl species could benefit from the changes as more flooded
habitat will be created (MNR 2005).
Effects on the wildlife habitat through the removal of vegetation can only be partially
mitigated through the re-creation of new habitat. Loss of the vegetation within the
footprint of the new reservoir, control structures, roads and penstock is an expected
associated loss in wildlife habitat and is an environmental cost of proceeding. However,
none of these impacts were identified as significant for this project or in the study area.
No other future or ongoing projects were identified which would act cumulatively with
these effects.
These lands contain biophysical resources that are representative of natural areas in the
region surrounding Lizard Creek and Lizard Lake are of general interest and they are also
amenable to low intensity recreation uses and/or nature appreciation. With increased
accessibility due to upgrading/new roads, overuse of the areas could lead to habitat
degradation through the spread of invasive species, soil erosion and trampling of existing
vegetation.
Upgrading the surface of existing access roads will be minimal and is not expected to
have a significant impact on wildlife habitat. The construction of new access roads (A-2,
A-3 and A-4) will involve earth and rock excavation, clearing and building of water
crossings. All construction will be restricted to times outside of the breeding season for
birds and nesting season for turtles. Possible negative impacts of road development could
include loss of linkages and wildlife movement corridors, habitat fragmentation, road
mortality for reptiles and loss of riparian habitat (Figure 14). Milkweed, required for
monarch reproduction, was found along the existing roadsides and hydro-line and is not
expected to be disturbed by the project since these roadways will only have minor
alterations. Hydro corridors will have some associated maintenance involving vegetation
removal. Efforts should be taken to ensure areas of current milkweed regeneration will
remain and allowed to expand.
NEA applied the MNR significant wildlife habitat technical manual guidelines to the
study site to determine if any of the features or functions met the criteria for inclusion as
significant wildlife habitat (2000).
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Figure 14: Wetland Areas and Wildlife Crossings
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The four criteria are habitat of seasonal concentrations of animals, rare vegetation
communities, specialized habitat for wildlife and habitat of species of concern and animal
movement corridors. The features identified by NEA that follow those listed in the
manual were:





Area sensitive bird species
Habitat of species of Special Concern
Woodlands supporting amphibian breeding pools
Animal movement corridors

The impacts on each feature are listed below.
4.4.3.1.

Area Sensitive Species

Area sensitive bird species were found within the woodland communities throughout the
study area, which will be impacted by the proposed development (Table 22). The impact
is related to the loss of woodland area within the study area. Even though the area is
comprised of numerous vegetation community types, the size and shape of the woodland
are important for determining the area of forest interior and the area (hectarage) these
species require.
The remoteness of northern Ontario and the study are provides thousands of hectares of
interior habitat; however the impacted area will experience more anthropogenic
influences that may affect species more sensitive to these disturbances. Clearing of land
for the construction of the canal, penstock and roads will also increase the degree of edge
habitat. Over time, the impact of increased competition, predators and nest parasites due
to edge effects could lead to a decrease in productivity of these birds. Additionally, the
removal of forest cover during construction will result in a reduction in the number of
territories available. Many of these area sensitive birds are also cavity nesters, which
could impact their nesting success in the immediate project area. Likewise, sensitivity to
noise, light and human disturbance could be negatively reflected in mating, nesting and
migration of species. Potential impacts to area sensitive species are listed in Table 22.
These impacts are a major concern in urban areas in southern Ontario, where the
landscape is so highly fragmented and little habitat exists. However, in northern Ontario,
these impacts are less severe, as suitable habitat and territories are more readily available.
For example, within eco-district 5E-4, 95% of the area is natural cover, primarily forest
(Henson and Brodhribb 2005). The retention of woodland area outside of the zone of
impact within the study area will continue to provide the size and habitat requirements for
these species. Additionally, the rationale on area sensitive features may not hold true for
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all species. A study by Fraser and Stutchbury (2004) on Scarlet Tanagers concluded that
area sensitive species should not be assumed to be restricted to forest interior habitat and
patterns of males showed little avoidance of edge habitats and open areas. Though mating
and nesting is likely not to be disrupted during construction, it is not expected to have a
long term effect post construction.
Specific mitigation measures will ensure minimal disturbance to wildlife. These are listed
in Table 22.
One area sensitive mammal was also noted during the surveys, the moose (Alces alces).
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Table 22: Effects on Area Sensitive Species
Common Name

Impact of Construction and Mitigation

Pileated woodpecker

Impacts:

-requires 40-260 ha; requires
trees >25 cm dbh for nesting
and trees 40+ cm dbh for
roosting.

-loss of deciduous, coniferous forest habitat and some cavity trees.
Mitigation:
-clearing of trees in flooded area and facilities to be conducted outside of
peak nesting season (May 9-July 31st)
-large cavity trees along cut line avoided where possible. If trees along
new edge die, leave snags standing
-post-construction monitoring to ensure species have found sufficient
habitat in remaining areas on site and in natural areas outside of the
impacted area
-the Forest Management Guide for Conserving Biodiversity at the Stand
and Site scales (Forest Branch ONR March 18, 2010) recommends that
sufficient cavity trees be retained ( 10 per 1 ha block).

Red-breasted nuthatch

Impacts:

-requires at least 10 ha of
interior forest, prefers mature
and relatively dense forest

-loss of mixed-wood and coniferous regions, preferring spruce-fir forests
-loss of cavity trees for nesting
Mitigation:
clearing of trees in flooded area and facilities to be conducted outside of
peak nesting season (May 9-July 31st)
-cavity trees and dead trees along cut line avoided where possible. If trees
along new edge die, leave snags standing
-post-construction monitoring to ensure species have found sufficient
habitat in remaining areas on site and in natural areas outside of the
impacted area

Winter wren

Impacts:

-requires at least 30 ha of
forest

-loss of thickets, coniferous and mixed forests
-loss of nesting cavities of uprooted trees, old stumps and brush piles with
flooded area
Mitigation:
-clearing of trees in flooded area and facilities to be conducted outside of
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peak nesting season (May 9-July 31st)
-large cavity trees along cut line avoided where possible. If trees along
new edge die, leave snags standing
-keep stumps, brush piles and uprooted trees with potential cavities where
possible
-passive management of new pond edge leaving trees that blowdown or
are windthown in place
-post-construction monitoring to ensure species have found sufficient
habitat in remaining areas on site and in natural areas outside of the
impacted area
Veery

Impacts:

-shows sensitivity to habitat
fragmentation; requires at
least 10 ha of forest

-loss of thickets and dense shrubby vegetation bordering streams and
wetlands within large areas of forests.
- this species will likely be displaced from loss of habitat in the direct area
Mitigation:
-compensation through natural regeneration of new edges in dense shrubs

Black-and-white warbler

Impacts:

-requires in excess of 100 ha
of continuous forest

-loss of habitat in broadleaved or mixed woodland, especially in wetter
areas on study site
Mitigation:
-clearing of trees in flooded area and facilities to be conducted outside of
peak nesting season (May 9-July 31st)
-large cavity trees along cut line avoided where possible. If trees along
new edge die, leave snags standing
- post-construction monitoring to ensure species have found sufficient
habitat in remaining areas on site and in natural areas outside of the
impacted area

Common merganser

Impacts:

-nests in tree cavities and
snags but may nest in cavity
trees; trees must be >50 cm
dbh; nests < 200 m from
water

-alteration of existing riverine habitat to more open lacustrine
environment
-loss of potential nest sites (cavity trees, upturned trees) and cover along
edge of ponds and creek
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Mitigation:
-clearing of trees in flooded area and facilities to be conducted outside of
peak nesting season (May 9-July 31st)
-increase in flooded may create additional habitat, higher forage base and
open water areas
-natural regeneration of new pond edges with wetland and riparian cover
and passive management of blowdown and forest may create enhanced
habitat for this species.
Broad-winged hawk

Impacts:

-nests near water or forest
edges; home
range is as much as 2.5 km2;
prefers forest >100 ha

-loss of deciduous and mixed woodlands.
-possible loss of nesting sites
-noise and light pollution due to roads, edge effects and increased motor
activity could affect mating, nesting and migration
Mitigation:
- surveys of the site in 2009 found one active stick nest for a broad wing
downstream of the tailrace. The nest is outside the construction zone. It
was not active in 2011 when rechecked.
-post-construction monitoring to ensure species have found sufficient
habitat in remaining areas on site and in natural areas outside of the
impacted area
-the Forest Management Guide for Conserving Biodiversity at the Stand
and Site scales (Forest Branch ONR March 18, 2010) recommends a
100m Area of concern with the nest tree to be retained. Restricting cutting
operations to outside the peak breeding period of April 1-July 31. The
guideline states that reasonable efforts will be made to avoid new roads
within 20 m of an active or unused nest
-large diameter trees be retained where possible in flood zone.
-the inactive nest site is still suitable for nesting and be retained.

Least flycatcher

Impacts:

- open deciduous woodland
or forest edges; orchards;
open shrub land; clearings or
overgrown pasture of >100
ha

-loss of open deciduous forest.
-sufficient habitat will remain intact in remaining project area and
surrounding habitat. The increased occurrence of forest edges within the
project area may create may suitable habitat for this species
Mitigation:
-clearing of trees in flooded area and facilities to be conducted outside of
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peak nesting season (May 9-July 31st)
-post-construction monitoring to ensure species have found sufficient
habitat in remaining areas on site and in natural areas outside of the
impacted area
Blue-headed vireo

Impacts:
- loss of open deciduous or mixed wood and swampy areas.

- require young shrubs for
nesting; often associated
with swampy areas;
territories <1 ha; appear to
need 100 ha of forest in the
south

Mitigation:
-compensation through restoration of edge wetlands on reservoir and
monitoring to ensure establishment of vegetation
clearing of trees in flooded area and facilities to be conducted outside of
peak nesting season (May 9-July 31st)
-post-construction monitoring to ensure species have found sufficient
habitat in remaining areas on site and in natural areas outside of the
impacted area

Hermit thrush

Impacts:

- dense young undergrowth;
borders of wooded swamps
and damp forest; appears to
need at least 100 ha of forest

- loss of deciduous or coniferous woods along swamps
Mitigation:
clearing of trees in flooded area and facilities to be conducted outside of
peak nesting season (May 9-July 31st)
-natural regeneration along pond edge will include dense vegetation that
may provide additional habitat.

-post-construction monitoring to ensure species have found sufficient
habitat in remaining areas on site and in natural areas outside of the
impacted area
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Magnolia warbler

Impacts:

- in mature forests prefer
open areas, edges with dense
regenerating conifers;
disturbed woodland; appears
to need about 30 ha of forest.

-loss of small conifers, especially young spruces, in purely coniferous
stands or mixed forest.
- The increased occurrence of forest edges and open areas within the
project area may create may suitable habitat for this species
Mitigation:
clearing of trees in flooded area and facilities to be conducted outside of
peak nesting season (May 9-July 31st)

-post-construction monitoring to ensure species have found sufficient
habitat in remaining areas on site and in natural areas outside of the
impacted area
Black-throated
warbler

blue Impacts:

-an interior forest species;
nests close to ground; likely
requires over 100 ha in
locations off the shield.

- loss of mature deciduous and mixed second growth coniferousdeciduous woodlands with a thick understory

Mitigation:
-clearing of trees in flooded area and facilities to be conducted outside of
peak nesting season (May 9-July 31st)
-post-construction monitoring to ensure species have found sufficient
habitat in remaining areas on site and in natural areas outside of the
impacted area

Black-throated
warbler

green Impacts:

-prefer dense, mixed forest,
but also coniferous or more
open woods; requires about
30 ha

- loss of mature coniferous and mixed coniferous-deciduous woodlands
Mitigation:
-clearing of trees in flooded area and facilities to be conducted outside of
peak nesting season (May 9-July 31st)

-post-construction monitoring to ensure species have found sufficient
habitat in remaining areas on site and in natural areas outside of the
impacted area
Canada warbler

Impact:

- an interior forest species;

-loss of dense secondary growth forests and riparian habitat
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-a small portion of their territory may be flooded.
Mitigation:
-the creation of the reservoir may create additional open habitat in
regenerating tree stands

-post-construction monitoring to ensure species have found sufficient
habitat in remaining areas on site and in natural areas outside of the
impacted area
Ovenbird

Impact:

-undisturbed forests with
lots of fallen leaves, logs or
rocks; nests in depression of
dead leaves at base of
tree or log; area sensitive
species requiring >70 ha of
continuous forest

-loss of mature, deciduous or mixed forests with little undergrowth;
forested ravines and riverbanks.
Mitigation:-passive management of forest edges along pond to
allow for deadfall and blowdown- clearing of trees in flooded area and
facilities to be conducted outside of peak nesting season (May 9-July 31st)

-post-construction monitoring to ensure species have found sufficient habitat
in remaining areas on site and in natural areas outside of the impacted area
Blackburnian warbler

Impacts:

-prefer coniferous and mixed - loss of mature coniferous and mixed coniferous-deciduous woodlands
forest
Mitigation:
-post-construction monitoring to ensure species have found sufficient
habitat in remaining areas on site and in natural areas outside of the
impacted area
Pine warbler

Impacts:

-prefer pine forests and large - loss of mature trees in some areas and coniferous and mixed coniferoussupercanopy white pine trees deciduous woodlands
-noise pollution due to roads, edge effects and increased motor activity
could affect mating, nesting and migration
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Mitigation:
- clearing of trees in flooded area and facilities to be conducted outside of
peak nesting season (May 9-July 31st)
-post-construction monitoring to ensure species have found sufficient
habitat in remaining areas on site and in natural areas outside of the
impacted area
American redstart-

-loss of dense secondary growth forests and riparian habitat

-prefer dense thickets and -a small portion of their territory may be flooded.
dense regenerating forest
communities
Mitigation:
-the creation of the reservoir may create more suitable swamp and
regenerating thicket habitat with restoration of riparian habitat along
wetland edges.
clearing of trees in flooded area and facilities to be conducted outside of
peak nesting season (May 9-July 31st)
-post-construction monitoring to ensure species have found sufficient
habitat in remaining areas on site and in natural areas outside of the
impacted area
Moose

Impact:

- lives in semi-open spaces
and swamps or other
wetlands for cover and food.

-loss of forested and swampy habitat
-alteration to amount of foraging area
Mitigation:
-creation of crossing across the penstock and canal to allow for east-west
movement as per pre-construction.
-potential increase in shallow aquatic areas with emergent and
submergent plants.
-raise awareness for road safety
-identify potential corridor routes and monitoring for movement and use.

*habitat information from OMNR (2000)
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Woodlands Supporting Amphibian Breeding Ponds

Four species of amphibians were observed during our surveys. Their habitat, potential
impacts and recommended mitigation measures are included in Table 23.
Table 23 Amphibians Recorded Within the Study Area - Impact Assessment
Species
Northern
spring peeper

Green frog

Gray treefrog

Mink frog

Habitat
Preference

Habitat on Site

Impact

Mitigation and
Recommendations

Breeds in vernal
pools with
shrubby habitat,
then moves into
forest for
remainder of
season. Semiaquatic

Habitat in
existing beaver
ponds, creek
flooded areas and
edges of lakes
and river

-loss of habitats and
vernal pools

- compensation
through restoration of
edge wetlands on
reservoir

Their preference
is for the weedy
areas of warm
ponds, lakes, and
shallow marshes.
Green frogs hide
their eggs among
wetland plants
and pond debris

Habitat in
existing beaver
ponds and lakes

-loss of habitats and
vernal pools

Migrates from
forests to breeding
areas; breeds in
deep marshes and
swamps, ponds;
woodlands near
shallow water;
often found on
moss or lichen on
trees or shrubs
This frog is found
on the edges of
lakes, ponds and
streams; cold
springs; open
water with
abundant lily
pads; occasionally
in bogs or
marshes

Habitat in
existing beaver
ponds
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-minimal road
maintenance-no use of
salt/sand
- compensation
through restoration of
edge wetlands on
reservoir
-minimal road
maintenance-no use of
salt/sand
-loss of shallow
water habitat and
woodlands near
water

- compensation
through restoration of
edge wetlands on
reservoir
- minimal road
maintenance-no use of
salt/sand

Habitat in
existing beaver
ponds, small
isolated ponds
and lakes
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Animal Movement Corridors

Wildlife corridors and linkages are important for wildlife species, plant dispersal and
maintaining genetic diversity. Regional corridors follow large river valleys, natural areas
and linear features such as moraines, shorelines or extensive woodlands. The linkage of
core natural areas via creeks, rivers, valleys, woodlands and wetlands is also important to
a natural heritage system. These local corridors and linkages are typical of the Lizard
Creek and Elliot Lake area including the larger study area of this EA. Disruption of these
linkage and corridor features will be as a result of the flooding of smaller water crossings
and wetlands and converting them to larger open water bodies as well as the installation
of a penstock that will feed the powerhouse.
Wildlife accustomed to traversing through and/or over these features will have to adapt to
the new conditions by either swimming across larger water bodies or using the road
crossings that are currently present or using new crossings. . Open riverine corridors
play a significant role in the ability of many species to migrate either due to life cycle
requirements, habitat disturbances or changing climate. Typical species that utilize these
routes are mammals such as bears, moose, wolf, and deer. Small and medium
sizedterrestrial mammals that previously may have used both side of the smaller water
bodies for feeding and breeding have to use the road crossings.
To determine the corridors and linkages NEA examined aerial photography and GIS
mapping at two scales. The larger scale extended several kilometers in all directions to
identify where core natural areas and regional and local corridors exist. The smaller scale
was used to quantify information such as the possible amounts of existing crossing areas
within the proposed reservoir area.
On a larger scale we determined that there are approximately 28 ha of existing area of
water bodies. Some of these water bodies can be crossed in narrow crossovers and others
are smaller beaver ponds and small lakes that are easily and quickly traversed around or
can be swam across with little effort. The proposed reservoir will increase this water
coverage to approximately 42 ha, a difference of approximately 14 ha. The approximate
total area of deforestation as a result of the flooding and preparation of the land is
estimated at 19.48 ha.
The larger water body will flood several waterfalls that may currently act as wildlife
crossing points. There are roads required to access the new facilities and there will be
several crossings for those in the form of bridges. These will provide a crossing point
year round for wildlife that may be restricted currently during high spring flows.
The longest feature in the facility will be a conveyance canal from the control structure to
the penstock. This feature is a deep channel of open water that is difficult to navigate for
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wildlife. A bridge (ecopassage) will be constructed across this feature to allow wildlife to
cross in the middle. This connection is less than 300 metres from other crossings to the
north and south.
Wildlife passages and corridors will be available at several existing locations, including
the current snowmobile bridge at the hydro corridor, the road crossing at Lizard Lake, as
well as new crossings on a maintenance road across the penstock and canal near the
control structure and diversion and under the penstock pipe near the cliff. The penstock
pipe will be buried from the canal, across the hydro corridor and snowmobile trail to the
cliff feature, run over the cliff to the lower slope and then be buried from there to the
powerhouse. This will allow for much of the terrestrial habitat to be reinstated through
natural processes and allow for continued wildlife movement through those areas
including under the penstock that is elevated in the cliff location.
The road network in the area will be increased due to new access roads. These roads are
gravel based and post-construction will have very infrequent traffic and restricted gated
access. As such the wildlife will be able to use these as travel corridors with little to no
traffic.
Overall, there will be 6 crossings of the hydroelectric facilities compared to the two
artificial (bridges) and 5 waterfalls currently used.
4.4.1.4.

Habitat of Species of Concern

Of the Species at Risk possible in the area, three were recorded during NEA surveys
(snapping turtle, monarch butterfly, Canada warbler) with an additional two wildlife
species (bald eagle, Midland painted turtle and Blanding’s turtle) that are likely present
but were not observed during the surveys. Mitigation measures proposed for the snapping
turtle will also cover concerns for Blanding’s as they nest between mid-June to mid-July
and hatchlings emerge between mid-August and early October (NatureServe 2010). The
habitat present and potential impact and mitigation are outlined in Table 24. The midland
painted turtle is not a species at risk but is also included in the table to outline impacts
and mitigation measures for this species.
All of the species at risk found in the NHIC database query for the District of Algoma,
and the presence of suitable habitat in the study area are summarized in the table
following (Table 24).
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Table 24: NEA Biological Inventory Results: Species At Risk Recorded and Suitable Habitat
Common
Name

Scientific
Name

COSEWIC
Status

COSSARO
Status

Habitat Preference

Habitat on Site

Snapping Turtle

Chelydra
serpentina

SC

SC

Aquatic turtle living
in shallow waters,
Emerge in June to
lay eggs in sandy
soils

Beaver ponds and
lakes, observed
trying to lay eggs
on soil on rock
outcrop (see
photo 53).

Impacts and Mitigation

Potential Impacts:
-loss of thermoregulation habitat in
flooded areas.
-loss of shallow aquatic habitat in flooded
areas.
-loss of nesting habitat within existing are
to flooded
-higher potential for road mortality during
construction phase
-fragmented landscape restricts
movement to upland nesting and overwintering sites.
Mitigation:
-timing of inundation will need to be done
outside of peak nesting season (late May
to early July) to ensure flooding of nests
does not occur. Additionally flooding
should not commence until hatching has
occurred in late August to late September.
-monitor future fluctuation levels of
inundated area to minimize negative
impacts to nests
-work with the MNR Area Biologist in

Niblett Environmental Associates Inc.

145

PN 09-045

Lizard Creek Generating Station

EA-Natural Environment

the design and location of artificial
nesting sites. Establish nesting sites in
upland areas with suitable nesting
substrate to deter turtles from nesting
along road sides
-Monitor for nests and note any predation
on eggs
-habitat maintenance/enhancement
through restoration/creation of wetland
habitat and plantings in shallow inundated
areas within the flooded area
-Improve thermoregulation habitat by
including/replacing basking logs
-reduce potential for road mortality and
minimize fragmentation using exclusion
fencing and/or ecopassages.
- Place wildlife crossing signage along
roads to improve driver awareness
- establish a suitable speed limit on access
roads
-have protocol/contingency plan in place
to address turtles on roadway edges or
within the construction envelope.
-provide operators and construction
supervisors with information on
identifying turtles and in procedures if an
adult, young or nest is found in a
construction zone or if the animal has the
potential to be harmed.
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-these same mitigation measures would
also apply to other turtle species that may
be present in the study area, in particular
Blanding’s turtle.

Midland
painted turtle

Chrysemys
picta
marginata

NAR

NAR

Breed in wetlands,
rivers, lakes and
ponds. Aquatic, only
leaving water for
egg laying in sandy
soils

Habitat in beaver
ponds and
lakeshores

Impacts:
- loss of thermoregulation habitat in
flooded areas
-loss of shallow aquatic habitat in flooded
areas
-loss of nesting habitat
-higher potential for road mortality during
construction phase
-fragmented landscape restricts
movement to upland nesting and overwintering sites.
Mitigation:
-timing of initial inundation will need to
be done outside of nesting season (late
May to early July) to ensure flooding of
nests does not occur. Additionally
flooding should not commence until
hatching has occurred in the fall.
(Hatchlings may overwinter in the nest
and emerge in the spring so care should
be taken to avoid any potential nests).
-monitor future fluctuation levels of
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inundated area to minimize negative
impacts to nests
-Establish nesting sites in upland areas
with suitable nesting substrate to deter
turtles from nesting along road sides
-Monitor for nests and note any predation
on eggs
-habitat maintenance/enhancement
through restoration/creation of wetland
habitat and plantings in shallow inundated
areas within the flooded area
-Improve thermoregulation habitat by
including/replacing basking logs
-reduce potential for road mortality and
minimize fragmentation using exclusion
fencing and/or ecopassages.
- Place wildlife crossing signage along
roads to improve driver awareness
- establish a suitable speed limit on access
roads
-have protocol/contingency plan in place
to address turtles on roadway edges or
within the construction envelope.
-provide operators and construction
supervisors with information on
identifying turtles and in procedures if an
adult, young or nest is found in a
construction zone or if the animal has the
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potential to be harmed.

Canada Warbler Wilsonia
canadensis

THR

SC

They occupy mixed,
deciduous and
coniferous forests,
often in swampy and
riparian places.
Prefers shrubby
undergrowth in cool
moist mature
woodlands. Requires
at least 30 ha of
interior forest to
sustain population.

A number or
singing males
were recorded
along proposed
flooding area and
further upslope.

Impacts:
-loss of dense secondary growth forests,
red maple swamps within flooded area.
-a small portion of some territories may
be flooded.
-loss of forest interior habitat due to
clearing for project.
Mitigation:
-clearing of vegetation and flooding of
headpond occur outside the peak breeding
bird season (May 9-July 31st)
-natural regeneration and existing
vegetation in riparian habitat outside the
flooded areas will continue to provide
suitable habitat.
- territories for this species were found in
the forest that extended away from the
ponds in the dense regenerating stands
and low lying conifer forest.

Monarch

Danaus
plexippus
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existing hydro
right-of-way
(community 11).

vegetation due to construction activities
could affect reproductive success.

Nest in
supercanopy
trees, feeding
in open water
nearby.

No birds
observed or
nests, but is
thought to be in
the area.

Habitat in study area for nests and
hunting increase in flooded area for food
availability.

Mostly
aquatic,
occupying
flooded
marshes and
swamps. Will
travel long
distances in
search of
mates and new
habitats.

No turtles or
nests
observed
during
surveys. Suitable
habitat and
records of turtles
in this area.

Milkweed grows.

Bald eagle

Blanding’s
turtle

Haliaeetus
leucocephalus

Emydoidea
blandingii
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Mitigation:
-species may benefit from new roads and
hydro corridor as it may present new
habitat for milkweed propagation.

Supercanopy
trees lacking in flooded area and cut area.
Habitat is
suitable in
beaver ponds
and lakeshore
embayments.
-potential to
increase aquatic
habitat in larger
flooded lands,
increased marsh
component.
-compensation
through reestablishment
of edge wetlands on
reservoir.
Nesting sites still available upslope of
new reservoir level.
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Photo 84: Female nesting snapping turtle attempting to lay eggs in shallow
soil on rocky shoreline (Figure 9 for location). Eggs laid in these conditions
would not be viable. Timing of initial inundation to protect nesting turtles
and establishing artificial nesting sites may improve the overall viability of
the species on site.

A monitoring and contingency plan will also be implemented to ensure workers on site are aware of the measures to take
should they come in contact with a species at risk in the project area.
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Table 25: Complete List of Potential Species at Risk (SAR) in the District of Algoma. Information compiled from NHIC
(2010), BSC (2010), NatureServe (2010), ROM Ontario Species at Risk and Species at Risk Public Registry (2010).
Common
Name

Scientific Name

SARA
status

COSEWIC
Status

COSSARO
Status

Habitat
Present

Preferred Habitat

BIRDS
Least bittern

Ixobrychus exilis

THR

THR

THR

NAR

SC

Bald eagle

Haliaeetus
leucocephalus

NAR

Black tern

Childonias niger

NAR

NAR

SC

Peregrine
falcon

Falco peregrinus

THR

SC

THR

Whip-poor will

Caprimlugus
vociferus

THR

THR

Chimney swift

Chaetura pelagica

THR

THR
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Cattail marshes with open water
channels.

no

Mature forest with open water nearby.
They build floating nests in loose
colonies in shallow marshes, especially
in cattails.
In the wild, peregrine falcons usually
nest on tall, steep cliff ledges adjacent
to large water bodies, but some birds
adapt to urban environments and raise
their young on ledges of tall buildings.
Found in areas with a mix of open and
forested areas, such as savannahs, open
woodlands or openings in more
mature, deciduous, coniferous and
mixed forests.
Before European settlement Chimney
Swifts mainly nested on cave walls
and in hollow trees or tree cavities in
old growth forests. Today, they are
more likely to be found in and around
urban settlements where they nest and
roost (rest or sleep) in chimneys and
other manmade structures.

yes
no
no

yes

no
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Golden-winged
warbler

Vermivora
chrysoptera

THR

THR

SC

Olive-sided
flycatcher

Contopus cooperi

THR

THR

SC

Canada
warbler

Wilsonia canadensis

THR

THR

SC

Their preferred breeding habitat is
yes
areas of early successional vegetation,
found primarily on field edges, hydro
or utility right-of-ways, or recently
logged areas.
yes
Coniferous or mixed forests adjacent
to rivers or wetlands. Often found
along forest edges and openings and
will use forests that have been logged
or burned, as long as there is ample tall
snags and trees for perching.
yes
Found in a variety of forest types, but
it is most abundant in wet, mixed
deciduous-coniferous forest with a
well-developed shrub layer. It is also
found in riparian shrub forests on
slopes and in ravines and in oldgrowth forests with canopy openings
and a high density of shrubs, also in
stands regenerating after natural
disturbances, such as forest fires, or
anthropogenic disturbances, such as
logging.

HERPETOZOA
Milksnake

Lampropeltis
triangulum
triangulum

Blanding’s
turtle

Emydoidea
blandingii

Snapping turtle

Chelydra serpentina
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SC
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Occupies a wide range of habitats,
especially old fields and farm
buildings where rodents are common
Forest and meadow habitats and
marshes, will travel long distances in
search of mates and new habitats.
Occupy all types of freshwater habitats
(streams, lakes, reservoirs, ponds,
marshes, swamps), especially those with
soft mud bottoms and abundant aquatic

no

yes

yes
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vegetation or submerged brush and logs.

INSECTS
Monarch

Danaus plexippus

SC

Monarchs can exist wherever Common
Milkweed grows.

SC

SC

yes

MAMMALS
Eastern wolf

Canis lupus lycaon

SC

SC

SC

Require relatively large areas of
unbroken forest. Mixed and coniferous
forests.

yes

FISH

Lake sturgeon

Acipenser
fulvescens

THR

THR

THR

In Ontario, the Lake Sturgeon is found
in all the Great Lakes, and in all
drainages of the Great Lakes and of
Hudson Bay.

no

Redside dace

Clinostomus
elongatus

END

END

END

Shortjaw cisco

Coregonus
zenithicus

THR

THR

THR

Small to medium, cool, clear, rubble and
gravel-bottomed streams; rocky and
sandy pools of headwaters, creeks, and
small rivers, with the largest populations
in clear, spring-fed streams
The Shortjaw Cisco lives in deep waters
of lakes.

Northern brook
lamprey

Ichthyomyzon fossor

SC

SC

SC

This species lives in small rivers. Lives
its entire life in cool water streams.

no

Deepwater

Myoxocephalus

SC

SC

NAR

Found in cold waters of very deep lakes.

no
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thompsonii
Corgeonus kiyi
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Dwell in the deep waters of the Great
Lakes at depths of 35-200m, but are
usually found at depths of more than
100m.

no
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VEGETATION

A moss

Andreaea crassinervia

A moss

Bryum miniatum

A moss
A moss

Dicranum brevifolium
Physcomitrium
immersum

Haircap

Pogonatum dentatum

A moss

Ulota curvifolia

Silvery-flowered
sedge

Carex argyrantha

Ryegrass sedge

Carex loliacea

Wiegand’s sedge

Carex wiegandii

On shaded calcium free igneous and
metamorphic rocks of acid or basic nature, on
cliffs and boulders.
On wet rocks, especially in or near brooks or
on cliffs.
Humus or soil over rock, rarely rotted wood,
Wet soil in disturbed places
Non-calcareous rocks or on soil over or
among rocks.
On non-calcareous rocks.
Dry clearings, open woods, on acidic, rocky,
or sandy substrates, rock outcrops
Marsh, stream banks, fens and forests in the
montane zone.
habitat includes mires, bogs, swamps,
muskegs, wooded dune and swale complex,
poor fen, bog, muskeg, northern wet meadow,
poor conifer swamp, borrow pit, patterned fen,
wetland transition areas, and shady sphagnum
moss peat lands

yes
yes
yes
yes
yes
yes
yes
no

no

Open areas, chaparral, woodland and forest.
Blue wild rye

Western
moonwort

no

Elymus glaucus
Grassy mountain slopes, snow fields, road
ditches with willows, and sand dunes.
Botrychium hesperium grows in the Lake
Superior region with B. acuminatum and B.
matricariifolium.

Botrychium hesperium
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Pointed moonwort

Botrtychium
acuminatum

False
northwestern
moonwort

Botrychium
pseudopinnatum

Pale moonwort

Botrychium pallidum

Alpine woodsia

Woodsia alpina
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Lake Superior region in sand dunes in shade,
old fields, grassy railroad sidings, and
roadside ditches.

yes

Sandy Soils in Ontario.

yes

Mainly in open fields but also in shaded
places.
Crevices and ledges on cliffs (occasionally on
rocky slopes);
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Cumulative Effects

Cumulative effects are defined by CEAA as those environmental “effects likely to result
from the project in combination with other projects or activities.” Cumulative effects may
result from past, existing, or future projects, particularly those occurring in the same
geographic area. In the case of the Lizard Creek project there are no other facilities
upstream of this site or proposed in this area. A small run of the river plant is located
north of Highway 17 but is downstream of the proposed site on a larger watershed
(Serpent River). No cumulative impacts on wildlife, vegetation or fisheries are predicted
from this project. Any further projects proposed would require a separate EA process and
scoping of environmental issues.
The construction of the site will require access roads to be constructed for maintenance
and operations. These interior roads to the facilities will be restricted access and gated.
This will limit unwanted access by recreational users into those areas. During the
construction phase vehicle access will be higher. A number of mitigation measures will
be in place to prevent road mortality (eg. Restrictive turtle fencing, speed limits, training
of personnel on SAR) and limited/gated access to the construction sites.
Road Density & Site Traffic
‐

Public vehicle access to the Site is prohibited by Township of the North shore
and controlled by a locked gate at the Land Fill Site entrance. This control will
be maintained prior to, during and post development. Therefore public
vehicular access should not change.

‐

Traditional Snowmobile and All Terrain vehicle access to and beyond the Site
shall remain generally unchanged. Access around and about the Site post
development could be controlled by locked gates at the south entrance to the
conveyance channel and north entrance to the Powerhouse. This would be
LCPI preference and would hence, limit access to these vehicles to traditional
use.

‐

During construction it would be expected that access roads existing and new
would be travelled daily thru the duration, by light personnel vehicles as well
as from time to time, construction equipment and heavy haulage vehicles.
Travel controls will be in place with respect to speed restriction, dust control,
erosion control, run off controls and yield to incidental habitat crossings.

‐

Post development travel with respect to operations and maintenance - it would
be expected that a single light vehicle personnel carrier would traverse the
access roads once or twice weekly during the spring, summer , fall, with access
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to the site in winter, by snow machine. Travel controls will be like to those
during construction.
A submarine cable will be installed across the Serpent River for the transmission line.
The design of the cable and the crossing point will be determined at the permit stage and
in discussion with MNR and Hydro One.

5.0 Mitigation Measures and Monitoring
5.1

Aquatic
5.1.1 Hydrology

As a result of the proposed works, water depths and widths of Reach #4 will be expanded
as a result of water retention. To avoid dehydration of Reach #3, measures have been
incorporated into the design to ensure that Reach #3 will experience a constant flow rate
all year long with discharge values measuring above seasonal low flows. This will offer
a more stable environment for the aquatic organisms that inhabit this reach and avoid
periods of complete dehydration which would lead to mortality and with an environment
where seasonal life cycles can function with success.
The tailrace location selected has been located to avoid sensitive aquatic features (i.e.
spawning habitat). Orientation of the discharge structure/tailrace has been selected to
avoid increased downstream erosion. The increase of flows and velocity, as a result of
the discharge, will not have an impact to downstream sensitive areas (i.e. spawning,
nursery) as there is sufficient distance for the flows to equilibrate to existing conditions
(if flows were discharged naturally through the system).
The power generation operations of the proposed works have been designed to
correspond to the natural seasonal flows.
5.1.2

Fisheries Overview

For the most part the increased water levels and depths in Reach #4 will provide more
usable fish habitat for the species currently inhibiting that reach. Water level fluctuations
within the reach will not provide good quality littoral habitat. This could be a major cause
of concern as most fish utilize the littoral zone for various live stages. The fish species
found in Reach #4 are resilient to environmental change. They do not solely rely on the
littoral zone for a limiting life function (i.e. Lake Trout only spawn in the littoral zones).
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As a result, the fluctuations will not have a significant impact to the fish populations of
Reach #4.
An evaluation of existing habitat was conducted identifying any significant issues that
may be caused by flooding in lower Lizard Lake and upper Lizard Creek. The area to be
flooded will provide better quality fish habitat than currently exists in these flooded
reaches. Lizard Creek Power Inc. will be pleased to work with MNR and Department of
Fisheries and Oceans (DFO) to further enhance and maximize the benefit of flooded
lands. Some strategies that can be considered are the creation of submerged brush piles,
and strategically placing windfall trees to enhance the diversity and productivity of
available aquatic habitat.
It is expected that due to the increase of usable habitat in Reach #4 the fish populations
and productivity should increase. The supply of a constant flow to Reach #3 will also
result in an increase to overall aquatic habitat quality, mainly for benthics.
The creation of hydro electric reservoirs result in the alteration of the uptake of natural
mercury and methymercury (bio transfer) in aquatic organisms, especially fish. As such
NEA recommends removing as much humus and organic material (trees) from the area of
inundation as possible. NEA also recommends an adaptive monitoring program be
established using the “Fish tissue and water quality monitoring for proposed water power
projects” (MOE, 2009) to ensure that levels to not increase above acceptable limits.
NEA has analyzed samples from walleye and whitefish and has established a baseline of
mercury concentration in the proposed reservoir (Reach #4).
A submarine cable will be utilized to cross the Serpent River. This cable will lie on the
bottom of the channel. MNR does not require a work permit for laying of cables. DFO
Operation Statement on Underwater Cables will be referenced and inquiries made at the
permit stage and the Hydro One installation stage.
5.1.2.1.

Sensitivities of Fish Species On-Site

The spawning and nursery period is typically the most sensitive time of the year for fish.
A significant change in depths or flows can either result in habitat becoming more or less
suitable for a particular species. Suitable spawning and nursery areas are either known or
have potential to be used within the study area, and therefore care needs to be taken to
ensure that plant operations do not negatively impact these species during sensitive
timing periods.
The following table illustrates the approximate timing of spawning, incubation and
nursery periods (where applicable) for known and potential fish species of Lizard Creek.
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Table 26: Sensitive Spawning, Incubation, and Nursery/Nest Emergence Periods for Fish
Species Known or Suspected within Lizard Creek.
Species
Walleye
Northern Pike
Smallmouth Bass
Largemouth Bass
Brown Bullhead
Lake Sturgeon

Jan

Feb

March April

Spawning Period

May

June

Incubation Period

July

Aug

Sept

Oct

Nov

Dec

Nursury/Nest Emergence

There are two (2) periods of time during the year where fish species present are sensitive
due to spawning activity:
1. April 1 to June 15 - spring spawning and rearing activities occur downstream of
the tailrace.
2. June 1 and June 30 - spring spawning in the reservoir along shoreline areas. This
window will be based upon monitoring of shoreline areas for spawning and young
species as the timing of this window will fluctuate from year to year.
Both windows will be accommodated by operating in Mode 3, where plant flow will be
adjusted to match incoming flow minus the eco-flow, such that the reservoir level is
maintained within +/- 100mm and flows downstream of the tailrace match incoming
system flows. If incoming flows during this period are above 2.725 cms (the maximum
operating flow of 2.66 cms + 0.065 cms the minimum eco-flow), likely to occur during
April and May, Mode 2 will be used to match existing conditions.
5.1.2.2.

Fisheries Impacts and Potential Benefits

The following section outlines the potential impacts to the fisheries of Lizard Creek;
 There will be changes to areas upstream of the headwall/intake structure.
An area will be inundated/flooded that will result in potential changes to
temperature, potential mercury methylation, water depth, flooding period,
duration, timing and ‘speed’ of water level fluctuations during operation of
plant. Current flow regimes in a riffle located at the upstream end of Lower
Lizard Lake, where walleye are known to spawn, will be altered.
 There will be changes in reach 2 upstream of powerhouse resulting in
minor changes to the existing hydrological cycle (flow, wetted perimeter,
duration, frequency, seasonality of flows, effects on residential fish species
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and potential benthic community impacts)
 There will be changes to the area directly below the tailrace and
powerhouse (flows, wetted perimeter, duration, frequency, seasonality of
flows, change from existing condition, and potential benthic community
impacts, impacts on spawning of walleye, pike)
5.1.2.3.

Mitigation Methods

Mitigation methods have been presented for each of the changes above to help
reduce or negate the potential impacts above. These include:
1. Operation schedule of the plant has been designed to avoid altering flows and
water levels during sensitive/critical periods for the fish species and habitat
present in the zones affected.
There are three (3) scenarios that can occur with respect to plant operation:
 Scenario 1 - Incoming flows to Lizard Creek fall below the minimum
ecological by-pass flow
 Scenario 2 - Incoming flows to Lizard Creek are above the minimum
ecological by-pass flow but at or below the maximum operation flow and
minimum ecological by-pass flow combined
 Scenario 3 - Incoming flows to Lizard Creek are above the maximum
operation flow and minimum ecological by-pass flow combined
Scenario 1
This scenario occurs when the flows coming into Lizard Creek fall below
0.065cms (the minimum eco-flow). This can occur during the drier periods of the
year (typically in August or September). In its natural state, this scenario would
occur during the same periods in Lizard Creek. In this scenario Mode 1 will be
used. The construction of the control structure and resulting upstream reservoir
may provide some benefit during these periods by providing a limited time buffer
which maintains the eco-flow at 0.065cms, however it should be noted that if the
reservoir is approaching the minimum operation level of 233.100 mCGD, then
Mode 4 will be used to maintain the reservoir level. This scenario typically occurs
intermittently between July and September.
Scenario 2
This scenario occurs when the flows coming into Lizard Creek are above 0.065
cms (the minimum eco-flow) and below 2.725 cms (the maximum operating flow
of 2.66 cms + 0.065 cms the minimum by-pass ecological flow). In this scenario
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Mode 1 will be used, with daily operating periods likely extending beyond those in
Scenario 1. This scenario typically occurs from January to March and
intermittently from June to October.
Scenario 3
This scenario occurs when flows coming into Lizard Creek are above 2.725 cms
(the maximum operating flow of 2.66 cms + 0.065 cms the minimum eco-flow)
causing water levels to rise above 233.40 mCGD, the elevation at which the top of
a spillway, built into the control structure (S-1), will be set. In this scenario Mode 2
will be used. As flows exceed 2.725 cms, the reservoir level raises and is spilled
back into the reach below the control structure. Downstream of the tailrace flows
from the eco-flow, spillway and plant operation recombine to match existing flows.
This scenario typically occurs April to May and November to December.
Mitigations suggested include the incorporation of sensitive timing windows (section 2.5)
into operation plans. The mode the plant is operating in will be adjusted depending on the
time of year and spawning activity.

2. The discharge structure has been engineered to maintain an ecological flow in
reach 2 and tailrace area. This ecological flow will mimic existing conditions.
The Province of Ontario recognizes the unique potential for some Water Power Sites to
store the capacity to generate and deliver electricity to the Provincial Grid on a demand
cycle basis. The Province of Ontario further recognizes that to achieve this potential, a
reasonable manipulation of the natural characteristics of a Watershed in support of a
Water Power Project can provide substantial benefit with minimal impact. To encourage
Generators to deliver on demand (on Peak) the OPA FIT Contracts provide an incentive
for providing power at times of peak demand. Currently the on peak period is 11 am to 7
pm Monday to Friday excluding Statutory Holidays.
LCPI intends to follow this program of responsible controlled manipulation of Lake
levels and system flows to augment the operation of this Facility during periods in which
system flows are above the ecological flows and below the design flows, however
notwithstanding the need to deviate from this operational strategy to accommodate
seasonal spawning needs of fish species identified in, field surveys to date and further
planned surveys for establishment of base line monitoring. For details on operational
strategy refer to Section 3.2.2.1.
The impacts on hydrology of this proposed project will generally be limited to the water
bodies and flows in the systems between Lillie Lake upstream and Serpent River
downstream. The impacts will be due to the inundation of Lizard Creek upstream of the
control structure, the control of flow downstream of the control structure and the flow
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exiting the tailrace of the powerhouse.
Water levels in Lillie Lake, Lizard Lake and Lizard Creek upstream of the control
structure, will be controlled at operating level of 233.400 mCGD. Within an operating
range of, a low water level of 233.100 mCGD and a high water level of 233.700 mCGD.
This operating range is within the normal low to high water range of Lillie and Lizard
Lakes as measured on site over a two year period correlated to benchmarks set by an
OLS. In the current natural state, Lillie and Lizard share a typical lake level with no
flow restriction one to the other.
To support the natural Eco Systems in Lizard Creek downstream of the control structure,
a continuous minimum ecological by-pass flow (Eco-Flow) will be provided through an
adjustable orifice at the control structure. This is discussed in detail in the October 22,
2010 memorandum to the MNR (copied to MOE and DFO) found in Appendix G. The
Eco-flow proposed is 0.065 m3/s, based on natural flow measurements and observations.
Between June 2006 and October 2009, 95 spot measurements were taken on site and of
those 95 measurements, 26 were at or below this proposed Eco-flow value. Based on the
modeled flow, discussed in this flow is exceeded 94.31% of the time.
Attachment 3 in the October 22, 2010 memorandum to the MNR (copied to MOE and
DFO), found in Appendix G, presents a memorandum from Niblett Environmental
Associates Inc. (NEA) which comments on the biological features and requirements
within Lizard Creek. It is the conclusion of this memorandum, based upon observations
and historical data that the proposed flow of 0.065 m3/s, which falls within the current
flow regime, is expected to be suitable to support the aquatic community within Lizard
Creek. Fish species of various life stages are present, suggesting that not only are species
able to survive within the current flow regime, but are also able to perform various life
functions including, but not limited to, spawning, rearing and feeding.
It is also NEA’s recommendation that a monitoring program be implemented after the
construction of the proposed station is complete, to ensure there are no negative changes
to the fish community structure, composition and spawning activities, nor a decline in
water quality. To accommodate potential adjustments that may be required based upon
identified impacts during monitoring, the Eco-flow orifice will be sized to allow for
additional by-pass flow and the operational strategy of the facility, through automated
controls, will provide flexibility to adjust flows through the power house and tailrace.
The directional discharge of the tailrace has the potential to cause erosion and harm
sensitive aquatic features such as spawning habitat. A total of twenty (20) fish species,
including salmon, walleye and smallmouth bass, were identified as having potential for
spawning within the site. In consideration of the above, the tailrace has been oriented as
such to avoid these impacts. The tailrace will be directed to flow in the natural flow
direction of the stream and to avoid direct discharge at nearby shorelines. Sensitive
aquatic features identified are located a sufficient distance downstream of the tailrace,
such that the recombined flows from the Eco-Flow through Lizard Creek below the
control structure and tailrace flows from the powerhouse, will be equivalent to that of the
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natural stream.
On the Serpent River upstream of the confluence with Lizard Creek there exists a 7MW
Generating Station at Camp Lake. This facility is run-of-the-river with no capacity for
modification of flows or peaking.
The by-pass channel (Reaches 2 & 3) of Lizard Creek naturally experiences periods of
extreme low flows within the summer months. During the late spring and summer months
most of the benthic organisms have emerged and are terrestrial for the remainder of their
life. A few species (i.e. mayflies) can emerge, reproduce and die all within a matter of
hours or days. However, most remain terrestrial for a month or more before returning to
the creek in late summer to reproduce and deposit eggs. Currently, water levels are
naturally quite low during these periods.
The minimum ecological flow proposed will be maintained post-construction within the
by-pass channel. This would continue to mimic the existing low-flow conditions that this
reach typically experiences, especially in the summer months. As a consequence, there is
not expected to be a significant difference in the community structure post-construction
as the overall stream morphology will remain functionally similar to current conditions.
Flows are not expected to be significantly different than existing conditions, and
sufficient flows are expected to be maintained to allow for benthic ova deposition. As a
result no significant impacts or changes in the benthic community are expected in these
reaches of Lizard Creek post-construction.

3. Attenuation of mercury methylation through construction practices and timing
and monitoring
Methods have been proposed to reduce the potential for mercury methylation by
removing sources (i.e. organic matter) of mercury in the area that will be flooded.
Construction timing windows will follow the in-water construction timing window
delineated by the DFO. As such there will not be any in-water works occurring from
April 1st to June 20th.
Balance mercury issue between MNR, DFO, HC and MOE mandates (removing all
organic materials vs leaving behind tree limbs/trunks as structure
Use specific wood/trees that release less mercury if fish structure added in reservoir.
Monitoring of water upstream, in reservoir and downstream will be conducted for
mercury as part of the post-construction monitoring program. Details of the mercury
monitoring program are found in section 5.1.3.6.
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Potential Benefits

1. Increased Wetted Areas
The creation of the reservoir will increase the overall wetted area upstream of the control
structure. This is likely to result in the creation of additional spawning areas for species
such as brown bullhead, and perhaps even northern pike in the upper reaches. The overall
increase in wetted widths may also provide for increased benthic productivity and fish
biomass. Therefore, this is expected to result in an increase in food supply to predatory
fish such as walleye and smallmouth bass.
The overall increase in wetted area is expected to result in an increase in productivity.

5.1.2.5.

Construction Mitigation

1. Mitigation
All materials and equipment used for the purpose of site preparation and project
completion should be operated and stored in a manner that prevents any deleterious
substance from entering the water.
 Stockpiled materials should be stored and stabilized away from the water.
 Vehicle and equipment re-fuelling and maintenance should be conducted away
from the water in a controlled manner to prevent fuel spillage.
 Any part of equipment entering the water should be free of fluid leaks and
externally cleaned and degreased to prevent any deleterious substance from
entering the water.
 All equipment operating near the water should be equipped with a spill kit.
 Only material free of fine particulate matter should be placed in the water.
Sediment and erosion control measures should be implemented prior to work and
maintained during the work phase, to prevent entry of sediment into the water. General
recommendations are listed below.
 Sediment erosion control (silt fencing) should be installed prior to and maintained
during restoration works.
 All works on the new redesigned channel should be completed prior to water
being rerouted from temporary channels/ditches into the channel.
 Dredged or excavated material should be disposed of on land above the high water
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level and suitably contained and/or stabilized to prevent the material from reentering the water.
All in-water works should be conducted in the dry by de-watering the work area
and diverting and/or pumping flows around silt curtains and/or coffer dams placed
at the limits of the work area. Existing flows should be maintained downstream of
the de-watered work area without interruption, during all stages of the work.
There should be no increase in water levels upstream of the de-watered work area.
Fish should be removed from the work area prior to de-watering and released
immediately downstream of the furthest downstream coffer dam. Several passes
with the most effective method of fish capture will be performed until it is
determined that an adequate level of effort to remove all fishes has been achieved.
Capture methods used will include electrofishing, dipnetting, and seining.
Any silt accumulated around cofferdams should be removed prior to withdrawal.
Sediment laden discharge water should be pumped to a stilling basin or filtering
system well away from the watercourse and allowed to settle and/or filter through
the riparian vegetation before re-entering the watercourse downstream of the
construction area.
Flow dissipaters and/of filter bags or equivalent should be placed at water
discharge points to prevent erosion and sediment release.
All sediment and erosion control measures should be inspected daily to ensure that
they are functioning properly and are maintained as required.
Inspections and repair of sediment and erosion controls will be conducted as soon
as possible following any rain events.
If the sediment and erosion control measures are not functioning properly, no
further work should occur until repairs are made.
Works will not be considered complete until all sediment controls are removed.

2. Timing
To protect fish habitat during sensitive spawning and rearing times, the following timing
is recommended for the proposed works:



No in-water work to occur from April 1st to June 15th to protect local fish
populations (bass, walleye and other spring spawners) during their spawning
periods.
In-water work or activity will occur only from June 16th up to and including April
1st or as otherwise directed by the Ministry of Natural Resources.

Water will then be slowly re-directed back into the new channel. All erosion and
sediment measures should be removed only after a period of stabilization and the risk of
sediment release has passed.
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Construction Monitoring

A monitoring program should be implemented to ensure that the mitigation measures are
installed, maintained and functioning as intended. The monitoring program should
include:







Altered channels, banks and habitat compensation measures should be assessed
through site inspections yearly to ensure they are stable and functioning as
designed with respect to fish use. If a feature fails or is not functioning properly, it
should be repaired and monitored accordingly.
A photographic record should be made and kept showing all works and
undertakings have been completed according to the approved plan.
The photographic record should include a record of existing conditions, the work
phase including sediment and erosion control measures, and completed works
including compensation measures, site stabilization and restoration.
The photographic record for each period should be taken from the same vantage
points, direction and angle.
As constructed drawings showing all completed structures should be completed
following construction.

Should monitoring identify a deficiency in the effectiveness of any of the mitigative
measures, appropriate remedial action should be implemented to correct the deficiency.
This condition should run for five years following the implementation of the mitigation
measure.
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5.1.3 Post Construction Monitoring
5.1.3.1.

General Overview

Potential adverse environmental effects of the construction and operation of the proposed
Hydro project on water quality have been discussed. Our analysis concluded that due to
the flushing rate remaining in the river following diversion, water quality and fisheries is
not likely to be adversely affected.
To ensure this prediction is realized, monitoring of water quality in the section of river
between Lizard Lake and the Serpent River is recommended. We suggest that the several
representative locations for monitoring station be established. Monitoring downstream of
the new tailrace is also recommended to ensure that the sediment and erosion control
plans are effective.
1. Water Quality Sampling
Potential adverse environmental effects of the construction and operation of the Lizard
Creek Hydro project on water quality have been suggested. Our analysis concluded that
due to the high flushing rate remaining in the river following diversion, water quality is
not likely to be adversely affected.
Water quality monitoring should occur bi-weekly at established stations over the ice free
season during construction (April through October). More frequent monitoring should
occur if any of the parameters measured show significant impairment due to construction
activities when compared to upstream samples.
The purpose of water quality monitoring is to establish baseline water quality conditions
and assess changes following development of waterpower projects, with the primary
focus of obtaining high quality data for total mercury and methyl-mercury. Monitoring
should be carried out as follows:
 Baseline monitoring should be conducted prior to commencement of any construction
activities. At a minimum, water quality samples should be collected on a monthly
basis during the ice-free season prior to the development of the dam and reservoir.
 Post-development water quality monitoring should, at a minimum, be conducted
during the initial 3 years of operation of the waterpower facility. The need for
continued monitoring will be assessed by the Ministry based on results collected. At
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a minimum, samples should be collected four times a year to reflect seasonal
variability.
 Flows should be measured or calculated for each sampling event. Samples should be
collected under differing flow regimes such that they are indicative of low, average
and high flow conditions. The timing of sampling should also take into account
seasonal and diurnal variability.
 Samples should be collected from locations that are representative of:
o an upstream station(s) that will be above the influence of reservoir
development and flooding;
o stations(s) within the area of the proposed reservoir; and
o a station within 500 m downstream of the proposed tailrace discharge.
 Samples should be analyzed for: pH, conductivity, alkalinity, suspended and
dissolved solids, cations (i.e. Mg, Na, Ca, K), anions (i.e. chloride, sulphate),
dissolved organic carbon, nutrients, metals and low-level mercury (total and methyl).
Water samples should be collected using “ultra clean” protocols and analyzed by a
laboratory that can achieve minimum detection limits of 0.1 ng/L for total mercury
and 0.02 ng/L for methyl mercury. Other site specific parameters may be required.
 Field temperature and dissolved oxygen measurements should also be recorded. At
the time of sampling.
 Generally surface grabs are adequate, but sampling at depth profiles will be needed in
upstream quiescent zones or pools if thermal stratification is present.
 Additional studies may be required if the project is proposed in a watershed where
there are multiple water power projects, additional diffuse and direct commercial,
municipal or industrial discharges.
In addition to the MOE sampling protocol, it is recommended that the following
parameters be measured to assess any changes in primary productivity or sedimentation
loads:
 Chlorophyll-a (monitoring during July through September)
 Turbidity (NTU)
Generally surface grabs will be taken but profiles may be needed in upstream or reservoir
quiescent zones or pools, if thermal stratification is present.
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2. Benthic Community
To monitor longer term water quality changes, monitoring of benthic invertebrate
populations is recommended. Stations with similar substrata should be established
upstream of the power dam and tailrace, in Reach 2 and downstream of the tailrace. We
recommend triplicate sample be taken at each station in late winter or early spring
(February to May) prior to emergence, to monitor longer term changes which could be
attributable to the effects of this facility. We propose to follow the Ontario Benthos
Biomonitoring Network (OBBN) protocol.
The duration of the monitoring will be determined through the approval/permitting
process.

5.1.3.2.

Walleye

Predictions in the impact assessment analysis are that walleye spawning and nursery
habitat will be maintained at current levels due to flows predicted within the tailrace
below the powerhouse and downstream of the tailrace in Lizard Creek. To verify this
prediction, spring walleye spawning habitat surveys are recommended in the creek below
the powerhouse. This monitoring should occur 1, 3 and 5 years following commissioning
of the new facility to ensure the operation of the facility is resulting in improved
conditions for the local fish population. Measurements of depth, velocities and substrate
size as criteria for walleye spawning habitat will be measured once during the spring
spawning period. A habitat suitability map will be created based on the data collected to
be included in an annual report prepared for review by DFO and MNR. The need for and
extent of any monitoring shall be reviewed each year following submission of our report
to the agencies to determine the parameters for the following monitoring effort.
5.1.3.3.

Northern Pike

Predictions in the impact assessment analysis are that northern pike spawning and nursery
habitat will be maintained at current levels due to predicted flows within the tailrace
below the powerhouse and downstream of the tailrace in Lizard Creek. To verify this
prediction, early spring northern pike spawning habitat surveys are recommended in
Reach 1 of Lizard Creek. This monitoring should occur 1, 3 and 5 years following
commissioning of the new facility to ensure the operation of the facility is resulting in
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improved conditions for the local fish population. Measurements of depth, velocities and
substrate as criteria for northern pike spawning habitat will be measured once during the
spawning timing period, April to early May. A habitat suitability map will be created
based on the data collected. Data will be included in an annual report prepared for
review by DFO and MNR. The need for and extent of any monitoring shall be reviewed
each year following submission of our report to the agencies to determine the parameters
for the following monitoring effort.
5.1.3.4.

Lake Sturgeon

In effort to address existing concerns that lake sturgeon may be present in Lizard Creek
adult visual spawning surveys will be ongoing annually from 2012 and should occur 1, 3
and 5 years following commissioning of the new facility to ensure lake sturgeon are not
present downstream of the facility in Lizard Creek. Surveys will be conducted twice
annually during the typically spawning time period. Results will be included in an annual
report prepared for review by DFO and MNR. The need for and extent of any monitoring
shall be reviewed each year following submission of our report to the agencies to
determine the parameters for the following monitoring effort.
During any survey, if adult lake sturgeon are observed, NEA will work with MNR to
develop a larval sampling survey and spawning habitat assessment to determine lake
sturgeon spawning activity in Reach 1 and the confluence of Lizard Creek and Serpent
River. Operation of the facility will also be revisited with MNR to protect all critical life
stages of lake sturgeon. The above surveys will be incorporated into the post
construction monitoring and are recommended to occur 1, 3 and 5 years following
commissioning of the new facility to ensure the operation of the facility is resulting in
improved conditions for the local fish population. Results from both the larval sampling
survey and spawning habitat assessment will be included in an annual report prepared for
review by DFO and MNR. The need for and extent of any monitoring shall be reviewed
each year following submission of our report to the agencies to determine the parameters
for the following monitoring effort.
5.1.3.5.

Fall Salmonids

Fall salmonid spawning surveys will be conducted on Lizard Creek in the fall of 2011 to
verify the presence/absence in Lizard Creek. If salmon are confirmed as present,
spawning habitat surveys are recommended in Reach 1 below the tailrace. Monitoring
should occur 1, 3 and 5 years following commissioning of the new facility to ensure the
operation of the facility is not negatively influencing spawning habitat. Measurements of
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depth, velocities and substrate size as criteria for habitat spawning salmonid will be
measured. A habitat suitability map will be created based on the data collected and an
annual report prepared for review by DFO and MNR. The need for and extent of any
monitoring shall be reviewed each year following submission of our report to the
agencies to determine the parameters for the following monitoring effort. NEA is
currently working with MNR on the 2011 salmonid spawning survey protocol details.
If salmon are confirmed as absent from Lizard Creek during the 2011 spawning survey,
no post construction monitoring will be conducted.

5.1.3.6.

Mercury Fish Sampling Protocols

As identified by Health Canada, an important consideration for human health is the
assessment of risk for mercury contamination in fish and the potential risk related to
human consumption.
Mercury is found everywhere in the environment, including soils, vegetation, leaves, and
mosses. It is deposited by both natural (i.e. volcanoes, forest fires) and man-made sources
(i.e. coal burning, waste incineration). This inorganic form of mercury is relatively
harmless and it is not readily assimilated by living organisms. Once mercury enters a
waterbody (such as through reservoir flooding) it is converted by bacteria into an organic
form of mercury (methyl mercury) which is a form of mercury that can be taken up by
living organisms. Methyl mercury increases in concentrations as it passed up through the
food chain and can become toxic in high concentrations. Recently flooded reservoirs
provide food (in the form of green vegetation, leaves, mosses etc.) for the bacteria the
convert mercury to methyl mercury, which can cause an increase in mercury levels in fish
shortly afterwards. Increases in methyl mercury production usually ends 8-10 years after
impoundment and therefore fish born 8-10 years after impoundment have mercury levels
similar to those in other natural lakes.
The Ministry of the Environment publishes guidelines for the consumption of sport fish
in Ontario. It recognizes that top predators such as walleye and pike usually have the
highest mercury levels compared to smaller, younger fish. Contaminants in sport fish
originate not only from local sources but also can be transported through the atmosphere
over great distances. The guide provides detailed baseline contamination information on
all sport fish by area (i.e. specific lakes and rivers). Fish consumption advice for
different lakes/rivers is based on previous baseline testing of the level of contaminant,
including mercury, found in fish according to their species, length and location. Through
the detailed tables, recommended limits on fish consumption are provided. The
guidelines identify a general maximum consumption level of eight fish per month, based
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on surveys which indicate most anglers do not consume more than this amount. There is
no specific data for Serpent River or Lizard Lake which is indicative of these locations
not being popular angling areas, having no known or suspected sources of pollution, and
is not major sources of food for local inhabitants, i.e. SRFN and the Village of Serpent
River. Observation by LCPI personnel during numerous site visits to the area, from 2005
through 2011 to date, would support this suggestion that fishing activities in affected
zone of this development are sporadic in Grassy Lake, Lillie Lake and Lizard Lake, and
nonexistent (as observed and discussed with locals) in Lizard Creek, Health Canada
provides intake limits for specific pollutants such as mercury. For the general population,
consumption restrictions begin at levels above 0.61 parts per million with total
restrictions advised for levels above 1.84 parts per million.
No specific baseline exists for our directly affected water bodies. In future regular testing
and monitoring will occur (as per Ministry of the Environment, Northern Region
Guidance for Conducting Baseline Fish Tissue and Water Quality Monitoring for
Proposed Waterpower Projects):
To be able to assess the potential for impact of a proposal, it is critical that predevelopment or baseline conditions be established prior to any construction. This
assessment work includes the collection of both adult fish and Young of the Year (YOY)
fish. It is important that fish collections consider the trophic level of the species selected
(i.e. bottom feeders and piscivores) and the species being caught for local consumption.
The details of the fish collections are included below. The fish communities to be
sampled are to be representative of:
 the area potentially impacted by the development (i.e. area of inundation and
downstream)
 a reference area that will not be impacted by flooding and is separated by a barrier
to fish.
 As a minimum, selected species of adult fish will be collected and the tissue
sampling programs will collect 20 individuals per species (of at least 25 - 55 cm
size, and 20-50 grams of tissue total). Adult fish samples should be collected as
per the Ministry of the Environment, Sport Fish Contaminant Monitoring
Program, “Protocol for the Collection of Sport Fish Samples for Inorganic and
Organic Contaminant Analyses”. The protocol for adult fish collection is included
as Appendix ‘A’of that manual. Samples are typically pooled.
 Should the project be approved and developed, post construction sampling should
be undertaken every three years. The duration of the monitoring after the 3 years
proposed will be discussed as part of the approval from MOE.
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 To assess inter-annual variability of mercury bioavailability immediately after
inundation, particularly important during the initial three years after inundation,
small fish will be collected and analyzed. YOY, perch or appropriate cyprinid
species should be sampled. Samples should be collected annually for the first three
years and then on a three year basis afterwards. The protocol for small fish
collection is included as Appendix ‘B’ in the MOE manual.
 Sampling for mercury in fish tissue is undertaken typically in the fall. The exact
timing of the sampling will be in the approvals from MOE.
 The tissue samples are collected from fish using a variety of methods including
seines, nets and traps.
5.1.3.7.

Fish and Fish Habitat Monitoring

Predictions in the impact assessment analysis are that walleye spawning and nursery
habitat will not decline due to realized flows below the tailrace of the new power canal.
To verify this prediction, spring walleye spawning habitat surveys are recommended in
the river below both dams and the new tailrace. This monitoring should occur 1, 3 and 5
years following commissioning of the new facility to ensure the operation of the facility
is resulting in improved conditions for the local fish populations. Measurements of
depth, velocities and substrate size as criteria for habitat spawning walleye will be
measured. A habitat suitability map will be created based on the data collected and an
annual report prepared for review by DFO and MNR. The need for an extent of any
monitoring shall be reviewed each year following submission of our report to determine
the parameters for the following monitoring effort.
To address the Department of Fisheries and Oceans concern that lower summer flows
could result in a reduction of fish habitat in the reaches below the reservoir and upstream
of the tailrace, visual monitoring of this area following diversion is recommended. A
program involving photo documentation and water level tracking will be created (i.e.
establishment of staff gauges). Visual monitoring once per week during the lowest flow
periods (August) will be completed for a total of four inspections in each of year 1, 3 and
5 post construction or as dictated by the adaptive monitoring program approach.
If problems develop, remedial action should be implemented. These remedial actions
may include releasing additional water during the extreme low flow periods, or physical
in-water works to create egress channels below the dams to allow trapped fish to escape.
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Impacts to other important game species will also be monitored. Specifically northern
pike (Esox lucius) spawning surveys and impact evaluation due to fluctuation water
levels will be completed. These surveys will occur 1, 3 and 5 years post construction
during peak spawning periods for this species (April) or as dictated by the adaptive
monitoring program approach. A northern pike spawning habitat suitability map will be
created.
Special effort will be directed to monitoring fish usage in the newly constructed reservoir
section during the summer fish habitat surveys. NEA recommends an adaptive
monitoring program be established using existing data collections a baseline.
The creation of hydro electric reservoirs result in the alteration of the uptake of natural
mercury and methymercury (bio transfer) in aquatic organisms, especially fish. As such
NEA recommends an adaptive monitoring program be established using the “Fish Tissue
And Water Quality Monitoring For Proposed Water Power Projects” (MOE, 2009) to
ensure that levels to not increase above acceptable limits.
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Terrestrial
5.2.1 Wetland and Riparian Vegetation and Habitats

As a result of the proposed reservoir
several existing wetlands and the
riparian zone will be flooded. Upon
the review of a final detailed survey,
NEA can determine the quantity and
locations of these habitats as well as
potential
future
locations
for
mitigation. Mitigation can include
habitat restoration of wetlands on the
shore where water elevations are
relatively shallow and land elevations
are level.
Wetland rehabilitation
could occur in the shallow
embayments where sedges and
Photo 85: Example of shallow marsh system-Northern
grasses currently exist. A vegetation Ontario
matting technique that cuts out mats
of existing areas, is set aside and replanted at the new water edge could be used. This
technique is effective in creating wetland habitat in a short period of time since the
existing seed bank is adapted to the specific ecosystem.
Based on our recent 2011 field visits, the areas to be flooded include several abandoned
and drained beaver ponds and shallow wetland systems. The seed bank in those areas
includes wetland emergent plant seeds from when the pond was present and seeds
(sedges, grasses, wetland herbaceous plants) from the existing wet meadows. The
flooding of those areas will dislodge the seed bank and allow seeds to move through the
system and to the edges of new ponds. This will allow wetland vegetation to naturally
regenerate in those areas. As such we are not recommending that vegetative matting is
needed. Natural regeneration will occur over time and may take a few growing seasons to
establish.
The area of wetland to be flooded as a result of construction is approximately 3 hectares
including old beaver ponds, marshes and tree swamps associated mostly with small
feeder tributaries and drainage courses along Lizard Creek just upstream and downstream
of the control structure. New wetland habitat will be around 2 hectares especially in those
same tributaries where the water depths may be less than 2 metres. The wetland at the
western edge of the ZOI is already beaver ponds. The flooding will increase the depth by
a metre or so but will likely remain as wetland as those areas are back bays in headwater
areas of the tributary.
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Additional flooding of the shallow areas in the ZOI, more stable water levels and the
larger deeper water bodies will likely benefit species such as snapping turtle. The ponds
will likely be more productive and the deeper water will allow for more overwintering
habitat. Blanding’s turtles currently have very limited habitat in the study area due to fast
flows and little shallow marsh habitat. Post-construction the back bays and newly flooded
forest will create shallow habitats in areas with little flow. This will likely result in the
creation of emergent marsh habitat overtime that is the preferred habitat of this species.
Sediment traps can be created in these shallow water features and back bays which will
hasten the re-establishment of shoreline wetlands and aid in minimizing nutrient loading
into the reservoir as a result of new shoreline erosion points. Wetlands function includes
nutrient and sediment control while still allowing water to move through the system.
This will aid in the sediment maintenance of the reservoir. Recovery of these ecosystems
can be expected anywhere from 3-10 years.
5.2.2 Wildlife
Post-construction monitoring of wildlife will be conducted in years 1, 3 and 5.
The monitoring will be to determine if habitats are regenerating in the new edges and
newly flooded habitats. Monitoring will include breeding bird surveys in May and June.
During those visits surveys for snapping turtle, Blanding’ turtle and other wildlife will be
conducted. This will include mortality surveys along the road and walking the flooded
areas adjacent searching for nesting sites. Sand piles will be located near several locations
along the new flooded areas and away from roads, as new nesting habitat for turtle
species. Those areas will be checked as part of the monitoring program.
5.2.3 Wildlife Linkages, Corridors and Water Crossings
Water crossings used by large mammals that were evident between beaver ponds will no
longer exist following construction as a result of the proposed reservoir. However,
existing roads will continue to maintain wildlife linkages and corridors and future
crossings along the penstock and canal will be created to allow further points of
migration. Potential future locations for mitigation if deemed necessary can be
determined by NEA. Mitigation can include options such as creating land bridges to
traverse penstocks and flow conveyance channels. Existing structures can also be
modified and updated to accommodate wildlife crossing across wider bodies of water.
The roads will allow for crossing of the canal and penstock as access for vehicles is
necessary throughout the site (Figure 14).
Larger mammals are capable of crossing the larger water bodies, including moose and
deer.
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6.0 Conclusions
The construction of a hydroelectric facility on a portion of Lizard Creek is proposed that
will result in the creation of a headpond. The potential impacts of the additional flooded
area are limited to inundation of forested area and upland habitat. The higher level of
water in that reach of Lizard Creek will provide additional habitat for fish and other
aquatic organisms, as well as additional wetland area.
The low flow in the current Lizard Creek channel has been designed for maintaining
aquatic life (ecological flow) and a long term monitoring program recommended with an
adaptive management component.
The potential impact on identified Species At Risk and their habitat has been assessed
and opportunities for enhancing habitat recommended.
A key component of the construction and post-construction phases will be an adaptive
management approach and monitoring program for fisheries, water quality and wetland
habitat. An opportunity to enhance habitat within the headpond for aquatic species
including fish and turtle species can be implemented in cooperation with MNR.
6.1

Change in Hydrology

There will be a slight change to the current hydrological features on site but for the most
part the post construction flow regimes and patterns created under the proposed
operational schedule mimic existing (pre-development) conditions.
6.2

Fish Species and Mitigation

Operational schedules, plant operations, flow passage and mitigation measures have been
implemented to ensure that post construction conditions are similar to those currently
observed pre-development. As such the operation and hydro facility will not have an
adverse effect on the fish species found on site.
6.3

Benefits

Renewable energy sources such as water power have an overall benefit to the ecosystem
as a whole, as it is not a consumptive resource.
6.4

Monitoring

A post construction monitoring plan has been outlined above based on the species
potentially impacted and federal or provincial requirements. The specific requirements of
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the monitoring post-construction will be outlined in the various permits from MNR and
DFO required as part of the approval and construction permitting. Any additional
monitoring requirements during or post-construction as a result, will be added this
preliminary monitoring plan. The detail of this plan will be negotiated/discussed with the
regulatory authorities (i.e. MNR, MOE, and DFO) to ensure that all of their requirements
are met.
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