2012-2013 ENVIRONMENTAL CHARACTERISTICS REPORT
MARTER TOWNSHIP HYDROELECTRIC GENERATING STATION
BLANCHE RIVER, MARTER TOWNSHIP

20 January 2014

Acknowledgements

Ontario Resource Management Group Inc. would like to thank the following people for their
assistance with the preparation of this study:

Kelly Eggers, Fish Habitat Biologist, Department of Fisheries and Oceans
Karen Fortin, Environmental Approvals Coordinator, OEL-Hydrosys
Rick Gordon, A/ District Planner, Ministry of Natural Resources (Kirkland Lake)
Julia Laronde, EHS Technologist, WESA
Kai Markvorsen, Environmental Scientist, OEL-Hydrosys
Leah Marinigh, A/Management Biologist, Ministry of Natural Resources (Kirkland Lake)
Lauren McDonald, Management Biologist, Ministry of Natural Resources (Kirkland Lake)
Mark Scott, Fish Habitat Biologist, Department of Fisheries and Oceans
Tami Sugarman, Senior EA Advisor, OEL-Hydrosys

Project Contracted by: Xeneca Power Development Inc. (Xeneca)
5255 Yonge Street, Suite 1200
Toronto, Ontario
M2N 6P4
Contractor: Ontario Resource Management Group Inc. (ORMG)
Project Contact: Kristi Beatty, Project Manager
P.O. Box 1234
Pembroke, Ontario Canada
K8A 6Y6
Tel: 1-613-638-0283
E-mail: ormg@ormg.org
Report Authors: Kristi Beatty, Biologist; Lisa Uskov, Biologist; ORMG

2012-2013 ENVIRONMENTAL CHARACTERISTICS REPORT
MARTER TOWNSHIP HYDROELECTRIC GENERATING STATION
BLANCHE RIVER, MARTER TOWNSHIP
Table of Contents
1.0

INTRODUCTION.............................................................................................................. 1

2.0

STUDY AREA .................................................................................................................... 3

3.0

2010-2013 SURVEY SUMMARY .................................................................................... 5

4.0

2012-2013 SURVEY RESULTS ....................................................................................... 7

4.1

Aquatic and shoreline habitat surveys in the extended downriver study area ................. 7

4.1.1

Rapids ..................................................................................................................... 10

4.1.2

Small Streams and Seeps ........................................................................................ 13

4.1.3

Tributaries............................................................................................................... 15

4.1.4

Sandy Portion of Riverbank .................................................................................... 22

4.1.5

Early Succession Cut-overs .................................................................................... 23

4.1.6

Landslides ............................................................................................................... 25

4.1.7

Hydro Line .............................................................................................................. 27

4.2

Aquatic habitat cross-sections at Stuart’s and James’ Rapids........................................ 28

4.2.1

Stuart’s Rapids ........................................................................................................ 28

4.2.2

James’ Rapids ......................................................................................................... 35

4.3

Extended inundation area aquatic and terrestrial habitat survey .................................... 39

4.4

Surface water quality testing on the Blanche River ....................................................... 44

4.4.1

Chemical Parameters.............................................................................................. 44

4.4.2

Physical Parameters ............................................................................................... 46

4.5

Methylmercury Fish Tissue Sampling ........................................................................... 47

4.6

Generalized Wildlife Surveys ........................................................................................ 49

4.7

Acoustic receiver surveys at selected habitats across the study area ............................. 55

4.7.1

SM2 #1 .................................................................................................................... 56

4.7.2

SM2 #2 .................................................................................................................... 57

4.7.3

SM2 #3 .................................................................................................................... 58

4.7.4

SM2 #4 .................................................................................................................... 59

4.8 Broadcast call surveys for Canada Warbler (Cardellina canadensis) and Rusty
Blackbird (Euphagus carolinus) ............................................................................................... 60
4.9

Bobolink (Dolichonyx oryzivorus) assessment in agricultural area ............................... 63

4.10

Nocturnal invertebrate light trap survey ..................................................................... 68

4.11

Raptor Nest Survey in the Transmission Line/ Access Corridor Area ....................... 70

4.12

Benthic Kick-and-sweep Survey in Suitable Habitat in the Inundation Area ............ 71

5.0

CONCLUSIONS .............................................................................................................. 73

6.0

DEFINITIONS ................................................................................................................. 74

7.0

REFERENCES ................................................................................................................. 76

List of Figures
Figure 1: Proposed Marter Township Project design (31 October 2011) ....................................... 2
Figure 2: Marter Township project 2012-2013 study area ............................................................. 4
Figure 3: Aerial image showing extended downriver study area ................................................... 8
Figure 4: Characteristic aquatic and riparian habitats of The extended downriver study area ....... 9
Figure 5: Locations of three sets of rapids within the extended downriver study area ................ 10
Figure 6: Upriver view of Stuart’s Rapids (photograph taken from south shore) ........................ 11
Figure 7: Downriver view of Stuart’s Rapids demonstrating pool at base of rapids (photograph
taken from south shore) ................................................................................................................ 11
Figure 8: Pool at base of Stuart’s Rapids and north shore with bedrock-sand substrate .............. 11
Figure 9: Sandy point at south shore of pool ................................................................................ 11
Figure 10: View of Rapids #2 facing upstream ............................................................................ 12
Figure 11: View of Rapids #3 facing upstream ............................................................................ 13
Figure 12: Locations of 59 small streams/seeps at their confluences with the Blanche River in the
extended downriver study area ..................................................................................................... 14
Figure 13: Typical appearance of small streams/ seeps. This stream is located on the west shore
of the Blanche River approximately 7.7 km from the proposed dam site. ................................... 15
Figure 14: Locations of four tributaries at their confluences with the Blanche River within the
extended downriver study area ..................................................................................................... 16
Figure 15: Mouth of Tributary #1 ................................................................................................. 17
Figure 16: Approximate route of the lower 750 m of Tributary #1 as determined by Google Earth
imagery ......................................................................................................................................... 17
Figure 17: Mouth of Tributary #2 ................................................................................................. 18
Figure 18: Aerial image of location of Tributary #2..................................................................... 19
Figure 19: Mouth of Tributary #3 ................................................................................................. 20
Figure 20: Approximate route of the lower 700 m of Tributary #3 as determined by Google Earth
imagery ......................................................................................................................................... 20
Figure 21: Mouth of Moosehorne Creek ...................................................................................... 21
Figure 22: Aerial image of Moosehorne Creek and tributaries east of the Blanche River ........... 22
Figure 23: Location of sandy portion of the riverbank along meander on south shore of Blanche
River.............................................................................................................................................. 23
Figure 24: Sandy portion of the south riverbank with riparian area and forest vegetation .......... 23
Figure 25: Locations of three Early Succession Cut-overs within the extended downriver study
area ................................................................................................................................................ 24

Figure 26: Characteristic vegetation in early succession cut-overs (photograph of Cut-over #2) 25
Figure 27: Locations of landslides within the extended downriver study area............................. 26
Figure 28: Image of Landslide #4 representing an older landslide beginning to re-vegetate ....... 26
Figure 29: Image of Landslide #1, representing a recent landslide with no vegetation ............... 26
Figure 30: Location of hydro line in the extended downriver study area ..................................... 27
Figure 31: Representative section of hydro line corridor in extended downriver study area ....... 28
Figure 32: Location of Stuart’s Rapids cross-section surveys ...................................................... 29
Figure 33: Water depths by class at Stuart’s Rapids on 31 July 2012 (all features are
approximate) ................................................................................................................................. 30
Figure 34: Habitat downriver of Stuart’s Rapids showing approximate location of CS #1-#4 .... 31
Figure 35: Habitat at CS #5 (approximate location) ..................................................................... 33
Figure 36: Habitat at CS #6 (approximate location) ..................................................................... 34
Figure 37: Habitat at CS #7 (approximate location) ..................................................................... 35
Figure 38: Approximate location of shallow bedrock shelf at James’ rapids ............................... 36
Figure 39: Southern shoreline at James’ Rapids showing bedrock outcrop and clay banks ........ 36
Figure 40: Northern shoreline at James’ Rapids ........................................................................... 36
Figure 41: Aquatic habitat at James’ Rapids and approximate location of cross-section survey . 37
Figure 42: Water depths by class at James’ Rapids on 30 August 2012 (all features are
approximate) ................................................................................................................................. 38
Figure 43: Aerial image of the extended inundation area showing major habitat features .......... 39
Figure 44: Hydro line corridor at the Blanche River (looking north) ........................................... 40
Figure 45: Representative section of aquatic and terrestrial habitat of the extended inundation
area east of the hydro line corridor ............................................................................................... 41
Figure 46: Representative section of aquatic and terrestrial habitat of the extended inundation
area west of the hydro line corridor .............................................................................................. 42
Figure 47: Aerial image of Rapids #3 and Rapids #4 ................................................................... 43
Figure 48: Representative section of Blanche River at upper inundation extent showing top of
rapids #3 ........................................................................................................................................ 43
Figure 49: Locations of chemical surface water sampling surveys .............................................. 46
Figure 50: Locations of YSI meter readings taken in 2012 .......................................................... 47
Figure 51: Location of trap nets set on the Blanche River ........................................................... 49
Figure 52: Location of SM2 acoustic receivers deployed May 14-17, 2012 ................................ 56
Figure 53: General habitat surrounding SM2 #1 .......................................................................... 57
Figure 54: General habitat surrounding SM2 #2 .......................................................................... 58
Figure 55: General habitat surrounding SM2 #3 .......................................................................... 59
Figure 56: General habitat surrounding SM2 #4 .......................................................................... 60
Figure 57: 14 and 15 May Broadcast call survey stations ............................................................ 62
Figure 58: Approximate location of Bobolinks observed on 15 May 2012 ................................. 64
Figure 59: Male Bobolinks in poplar tree on 15 May 2012 .......................................................... 64
Figure 60: Male Bobolink in grass on 15 May 2012 .................................................................... 64
Figure 61: Approximate locations of Bobolinks observed on 29 May 2012 ................................ 66
Figure 62: Male Bobolink observed on 29 May 2012 .................................................................. 66
Figure 63: Female Bobolink observed on 29 May 2012............................................................... 66
Figure 64: Approximate location of male Bobolink detection on 31 May 2012 .......................... 67
Figure 65: Male Bobolink observed on 31 May 2012 .................................................................. 68
Figure 66: Location of nocturnal insect survey performed on 30 May 2012 ............................... 69

Figure 67: Great Horned Owl on nest in Forested Zone ............................................................... 70
Figure 68: Aerial image of Forested Zone showing location of Great Horned Owl nest ............. 70
Figure 69: aerial image of inundation rapids with kick-and-sweep set locations overlaid ........... 72

List of Tables
Table 1: 2012-2013 field survey timeframes and weather conditions ............................................ 6
Table 2: Non-target species detected during 2012 generalized wildlife surveys.......................... 51

List of Appendices
Appendix A –
Appendix B –
Appendix C –
Appendix D –
Appendix E –
Appendix F –
Appendix G –
Appendix H –
Appendix I –
Appendix J –

Maps of Targeted Surveys Performed during 2010-2013 Field Seasons
2010-2013 Survey Effort Chart
2012 Field Survey Protocols
2012 Field Study Permitting
Stuart’s Rapids and James’ Rapids Cross-section Data
Marter Township Project Area YSI Meter Readings
Methylmercury Fish Tissue Sampling Data
List of Confirmed and Potential Species in the Marter Township Project
Area (2010-2013)
Broadcast Call Survey Field Sheets
Inundation Rapids Survey Data

1.0 INTRODUCTION
Ontario Resource Management Group Inc. (ORMG) was contracted by Xeneca Power
Development Inc. (Xeneca) to perform an environmental assessment on the site of the proposed
Marter Township hydroelectric generating project (Figure 1).

A Class Environmental

Assessment (EA) for Waterpower Projects is required to assess the potential impact of the
proposed project in accordance with the Ontario Waterpower Association’s Class Environmental
Assessment for Waterpower Projects (April 2012), as considerable alteration to the Blanche
River at the site is expected. This Environmental Characterization Report proceeds the 2010
Environmental Characteristics Report – Marter Township Hydroelectric Generating Station
(ORMG, 2010), and 2011 Environmental Characteristics Report – Marter Township
Hydroelectric Generating Station (ORMG, 2011), which established existing environmental
conditions and necessary study parameters. In some cases, discrepancies may exist between this
report and its predecessors as a result of evolving project details or the discovery of new
information. In such cases the information found in this report shall be considered correct, as it
is based on the most recent information. All reports, however, are intended to be assessed in
conjunction with one another in the Class EA process.

This report provides results of surveys performed by ORMG during the 2012 and 2013 field
season. The nature and extent of these surveys was determined based on data gathered during
2010 and 2011 studies, as well as consultation with Responsible Agencies (RA). RA for this
project include the Ontario Ministry of Natural Resources (MNR), Environment Canada (EC),
Ministry of Transportation (MTO), Ministry of the Environment (MOE), Transport Canada (TC),
and Department of Fisheries and Oceans (DFO). After reviewing the information presented in
the 2010 and 2011 Environmental Characteristics Reports, these RA provided ORMG with
comments and areas of concern where information was felt to be absent or deficient.

Specific habitat types and locations found within the study area are referenced throughout this
report. A full description of these areas can be found in Section 5.0 – Habitat Survey Results of
the 2011 Environmental Characteristics Report – Marter Township Hydroelectric Generating
Station (ORMG, 2011).
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Figure 1: Proposed Marter Township Project design (31 October 2011)
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2.0 STUDY AREA
The study area (Figure 2) for 2012-2013 natural environment studies at the proposed Marter
Township Hydroelectric Project includes:


The physical footprint of the proposed dam, powerhouse, and penstock



The aquatic habitat of the Blanche River downriver of the proposed dam location to its
confluence with the Englehart River



The aquatic habitat of James’ Rapids, approximately 18.5 km downriver of the proposed
dam location



The aquatic and terrestrial habitats within the proposed inundation extent including all
terrestrial habitat within 250 m of the Blanche River



A hydro line and two private agricultural lots adjacent to the Blanche River which may be
impacted due to road access or transmission line routing

The extent of these studies is intended to cover the entire zone of influence and was established by
ORMG based on project planning and agency review.
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Figure 2: Marter Township project 2012-2013 study area

4
2012-2013 ENVIRONMENTAL CHARACTERISTICS REPORT – MARTER TOWNSHIP HYDROELECTRIC GENERATING STATION

3.0 2010-2013 SURVEY SUMMARY
The aquatic and terrestrial habitats of the Marter Township project site were studied during the
2010 and 2011 field seasons (ORMG, 2010; ORMG, 2011). In addition, an extensive inventory
was taken of flora and fauna species present on site. The surveys performed during these studies
included:










Extensive background review from sources including the Natural Heritage Information
Centre (NHIC, 2011), local knowledge, RA input, Ontario Freshwater Fishes Database
(Eakins, 2011), etc.
Aerial photograph interpretation
Daytime wildlife searches performed on foot or by motorized watercraft throughout the
study area
Nocturnal invertebrate light trap surveys
Deployment of acoustic receivers in select habitats within the study area
Surface water quality sampling in the Blanche River
Fisheries community surveys in the Blanche River
Aquatic and Terrestrial habitat characterization across the study area

The surveys performed in 2012 and 2013 targeted key areas of interest as identified by ORMG and
RA based on the results of the 2010 and 2011 surveys. The following is a list of all surveys
conducted during 2012-2013 field studies. All items will be discussed in detail in the following
section.













Aquatic and shoreline habitat surveys in the extended downriver study area
Aquatic habitat cross-sections at Stuart’s and James’ Rapids
Extended inundation area aquatic and terrestrial habitat survey
Surface water quality testing on the Blanche River
Generalized wildlife surveys
Methylmercury fish tissue sampling
Acoustic receiver surveys at selected habitats across the study area
Broadcast call surveys for Canada Warbler (Cardellina canadensis) and Rusty Blackbird
(Euphagus carolinus)
Bobolink (Dolichonyx oryzivorus) assessment in agricultural area
Nocturnal invertebrate light trap survey
Raptor nest survey in the transmission line/ access corridor area
Benthic kick-and-sweep survey in suitable habitat in the inundation area

Target wildlife species were selected based on the following criteria:
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The federal or provincial status of Species at Risk (SAR) with potential occurrences in the
project vicinity; or the likelihood of said SAR to be present in the project vicinity
The presence of potential and/ or confirmed habitat for the targeted species at the project site
The effectiveness of surveys at detecting the targeted species
The availability of historical data (including 2010 and 2011 ORMG studies)
The potential for the targeted species to be affected by the proposed project

Table 1 illustrates the timeframe and basic weather information for all 2012-2013 field survey
times.

Table 1: 2012-2013 field survey timeframes and weather conditions

Date

Survey Time

Weather

(24 hrs)

High

Low

Temp (oC)

Temp (oC)

14 May 2012

0600-2400

Mainly clear

23.8

11.0

15 May 2012

0000-2400

Sun/ cloud mix

21.8

9.9

16 May 2012

0000-2400

Overcast

10.1

3.1

17 May 2012

0000-0900

Sun/ cloud mix

6.0

3.0

29 May 2012

1300-1600

Cloudy, rain

20.4

18.5

31 May 2012

0900-1600

Mainly clear

17.8

10.0

31 July 2012

1000-1500

Sun/ cloud mix

20.3

17.7

28 August 2012

1130-2100

Sun/ cloud mix

18.9

10.9

29 August 2012

0900-2000

Sun/ cloud mix

23.6

16.6

30 August 2012

0700-1800

Sun/ cloud mix

30.1

15.7

27 March 2013

0900-1300

Cloudy

3.8

-3.0

22 October 2013

0900-1300

Cloudy, snow

3.9

-2.0

Please note that all temperature and weather information contained in Table 1 is accurate only for
the survey timeframe. Temperatures were recorded based on Environment Canada’s National
Climate Data and Information Archive for Kirkland Lake CS (EC, 2012a).

Appendix A contains detailed survey maps for all years, and Appendix B contains a survey effort
table organized by survey type for all survey years.
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4.0 2012-2013 SURVEY RESULTS
Surveys performed during the 2012 and 2013 field seasons addressed gaps in available data at the
Marter Township project site. These surveys were primarily focused on wildlife species and
habitats within the study area. All surveys performed adhered to protocols approved by RA
(Appendix C) and were performed under authority of the necessary permits (Appendix D).

4.1 Aquatic and shoreline habitat surveys in the extended downriver study area
During 2010 and 2011 surveys, the aquatic and shoreline habitat of the Blanche River was assesssed
below the dam location to the extent of its confluence with the Misema River, approximately 2 km
downriver.

In 2012, the downriver habitat assessment was extended approximately 11 km

downriver from the Misema River to the confluence of the Blanche and Englehart Rivers (Figure 3).
This aditional survey area was undertaken due to concerns raised by RA that the downriver zone of
impact could potentially be further-reaching than initially calculated.

The aquatic and riparian habitats of the Blanche River were assessed along the entire extended
downriver study area. The majority of lands adjacent to the Blanche River within this area are
privately owned; as a result the entire assessment was performed by motorized watercraft in the
Blanche River. Surveys were performed on 14–15 May and 29 August 2012.
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Figure 3: Aerial image showing extended downriver study area

The characteristics of the Blanche River within the extended downriver study area are generally
consistent. During the survey dates, the river was approximately 20 m-30 m wide and 3 m-4 m
deep. The water appeared cloudy with turbidity averaging 0.71 m (Secchi depth). The river’s
current was slow. The river bottom substrate is clay, and the banks are fairly steep and usually
comprised of clay except at the site of some small exposed bedrock areas in the northern (upriver) 2
km stretch. The clay river banks tend to be striated below the high water mark. Emergent and
submerged vegetation are largely absent throughout the length of the study area.

The riparian habitat of the Blanche River varies little within the extended downriver study area.
The riparian habitat extends approximately 3 m-5 m above the high water level and is dominated by
Red Osier Dogwood (Cornus stolonifera). Other shrubs that are often present include Wild Red
8
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Raspberry (Rubus idaeus ssp. melanolasius), Speckled Alder (Alnus incana ssp. rugosa), and
Willow species (Salix spp.). Graminoid species are also present in the riparian area, and Marsh
Marigold (Caltha palustris) is scattered but reoccurring near the water’s edge. The landscape
beyond the riparian area is sloped toward the river and covered by mature mixedwood forest.
Balsam Fir (Abies balsamea), White Spruce (Picea glauca), and Balsam Poplar (Populus
balsamifera) dominate the forested slopes. Subdominant species include White Birch (Betula
papyrifera), Trembling Aspen (Populus tremuloides), Eastern White Cedar (Thuja occidentalis),
White Elm (Ulmus americana), Black Ash (Fraxinus nigra), and Black Spruce (Picea mariana).
Figure 4 depicts the characteristic aquatic and riparian habitats of the extended downriver study
area.

Figure 4: Characteristic aquatic and riparian habitats of The extended downriver study area

Within The extended downriver study area there are few exceptions to the general aquatic and
riparian characteristics described above. However, some exceptional features were observed and
will be described below. These are:







Three (3) sets of rapids
Numerous small streams and seeps
Four (4) tributaries
Sandy portion of the riverbank
Three (3) early succession cut-overs
Seven (7) landslides
9
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One hydro line

4.1.1 Rapids
Three sets of rapids exist within the extended downriver study area (Figure 5). These features are
described individually below.

Figure 5: Locations of three sets of rapids within the extended downriver study area

Stuart’s Rapids
Stuart’s Rapids is approximately 3.7 km from the proposed dam site. The rapids are formed as the
river narrows from approximately 25 m to 15 m and the water descends over bedrock. They are
approximately 70 m in length, and descend in elevation by approximately 5 m from top (Figure 6)
to base (Figure 7). At the base of the Stuart’s Rapids, the Blanche River widens into a pool about
110 m in diameter (Figure 8). The river meanders at this pool, and begins to flow in a south-west
direction. The visible substrate on the north shore of the pool is sand and bedrock. The south shore
forms a flat sandy point at the meander (Figure 9). Here, the substrate at the water’s edge is sand
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with fine gravel, clay and coarse organic debris. After the meander, the river resumes a typical
width of 30 m and the riverbank substrate returns to clay.

Figure 6: Upriver view of Stuart’s Rapids
(photograph taken from south shore)

Figure 8: Pool at base of Stuart’s Rapids and north
shore with bedrock-sand substrate

Figure 7: Downriver view of Stuart’s Rapids
demonstrating pool at base of rapids (photograph
taken from south shore)

Figure 9: Sandy point at south shore of pool
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Rapids #2
Rapids #2 (Figure 10) is a small set of rapids approximately 5.6 km from the proposed dam site.
These rapids could only be assessed from a distance due to boat accessibility and private property
on both shores. The rapids are formed as the river narrows from 25 m to 15 m and passes over stone
and exposed bedrock. The substrate of the east shore is bedrock and stones. The substrate of the
west shore is predominantly cobble. The rapids are approximately 75 m in length. At the base of
Rapids #2, the river gradually widens to 60 m and the current slows.

Figure 10: View of Rapids #2 facing upstream

Rapids #3
Rapids #3 (Figure 11) occurs approximately 200 m downriver from Rapids #2. These small rapids
are formed as the river narrows to 25 m and passes over shallow bedrock. A large bedrock outcrop
extends from the eastern shore and divides the river into two fast-flowing channels at this location.
The rapids are approximately 45 m in length. Approximately 100 m from the base of the rapids, the
river bottom substrate is fine gravel over clay.
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Figure 11: View of Rapids #3 facing upstream

4.1.2 Small Streams and Seeps
The extended downriver study area contains numerous small streams and seeps. Some of these
features may be intermittent and serve as drainage for the surrounding upland areas during spring
run-off and other periods of high water. Fifty-nine (59) small streams and seeps were identified and
surveyed on 14–15 May and 29 August 2012. Their locations are provided in Figure 12.
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Figure 12: Locations of 59 small streams/seeps at their confluences with the Blanche River in the extended
downriver study area

These 59 features have similar characteristics. The streambed substrate tends to be a fine layer of
fine sand or silty-sand over clay. Coarse leaf litter is often layered within the substrate. The streams
had a mean width of 27 cm (Range: 7.5 cm-75 cm), and a mean depth of 3.7 cm (Range: 1.5 cm-7.5
cm) on the survey dates. The water temperature was cool, averaging 7.5°C (Range: 4.5oC-11.8°C).
Water colour was cloudy due to suspended silt and/or clay particles. The water velocity was
typically fast as the streams traversed the steep landscape toward the Blanche River. The stream
channels were defined, and were measured at an average width of 69 cm (Range: 20 cm-75cm) and
depth of 94 cm (Range: 20 cm-150cm), suggesting that larger volumes of water may run through
them during periods of high water flow. Figure 13 shows the typical appearance of these small
streams and seeps.
14
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Figure 13: Typical appearance of small streams/ seeps. This stream is located on the west shore of the Blanche
River approximately 7.7 km from the proposed dam site.

4.1.3 Tributaries
Four (4) permanent streams of substantial size converge with the Blanche River within the extended
downriver study area (Figure 14). Tributary #1 was surveyed on 14 May 2012 and the remaining
tributaries were surveyed on 15 May 2012. Since these streams traverse private property, only the
mouth of each stream was assessed in the field.
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Figure 14: Locations of four tributaries at their confluences with the Blanche River within the extended
downriver study area

Tributary #1
Tributary #1 (Figure 15) is located on the south shore of the Blanche River approximately 4.9 km
from the proposed dam site. The lower 750 m extent of the stream is evident on aerial imagery, but
the remaining course and the source of the tributary are not clear (Figure 16). On 14 May, the
stream was 0.5 m wide, and widened to 1.5 m at its confluence with the Blanche River. The water
was approximately 10 cm deep. The stream bank was measured at 2 m wide and 2 m deep.
Striations on the banks suggest that the stream carries greater volumes of water during periods of
high water flow. The water temperature on 14 May was 7.7°C. The colour of the water was cloudy
from suspended fine substrates. The water velocity was fast. The streambed substrate is
predominantly clay with some fine sand. There are no plant species growing within the channel.
The riparian vegetation surrounding the stream consists of Red Osier Dogwood growing densely on
the upper half of the stream banks. Downed trees and shrubs lie across and within the stream.
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Figure 15: Mouth of Tributary #1

Figure 16: Approximate route of the lower 750 m of Tributary #1 as determined by Google Earth imagery
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Tributary #2
Tributary #2 (Figure 17) is located on the north shore of the Blanche River approximately 10.3 km
from the proposed dam site. The upper extent and source of the tributary are not evident on aerial
imagery (Figure 18). On 15 May, the stream was measured at 80 cm wide and 5 cm deep. The
channel was 3 m wide and 2.5 m deep. Striations on the banks suggest the channel carries greater
volumes of water during periods of high water flow. This tributary was 10.3°C on the survey date.
The colour of the water was slightly cloudy, and the water velocity was slow. The streambed
substrate is predominantly clay with small amounts of sand. There are no plant species growing
within the channel. The riparian vegetation surrounding the stream consists of Red Osier Dogwood
growing densely on the upper half of the stream banks. Downed trees and shrubs lay across and
within the stream.

Figure 17: Mouth of Tributary #2
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Figure 18: Aerial image of location of Tributary #2

Tributary #3
Tributary #3 (Figure 19) meets the north shore of the Blanche River approximately 11.1 km from
the proposed dam site. The lower 700 m of the tributary is evident on aerial imagery (Figure 20).
On 15 May, the stream was measured at approximately 1.25 m wide and 10 cm deep. The channel
was 4 m wide and 3 m deep, suggesting the volume of water passing through it is greater during
periods of high water flow. The water temperature was 8.8°C on the date of survey. The water was
cloudy and the water velocity was slow. The stream substrate is predominantly clay and coarse leaf
litter is present throughout. There are no plant species growing within the channel. The riparian
vegetation surrounding the stream consists of Red Osier Dogwood growing densely on the upper
half of the stream banks. Downed trees and woody debris are abundant within the tributary and
along its edges.
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Figure 19: Mouth of Tributary #3

Figure 20: Approximate route of the lower 700 m of Tributary #3 as determined by Google Earth imagery
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Moosehorne Creek
Moosehorne Creek (Figure 21) is the largest tributary within the extended downriver study area. It
meets the east shore of the Blanche River approximately 12.7 km from the proposed dam site. The
lower 4.6 km extent of this feature is highly visible on aerial imagery. However, beyond this point
there are several tributaries joining the creek, and it becomes difficult to identify the main channel
or the source of the creek (Figure 22). At the time of surveying, the creek was 1.5 m wide, and
widened to 5 m at its confluence with the Blanche River. The channel is roughly 5 m wide and 2.5
m deep, and the banks are striated to 1 m above the water level, suggesting that the tributary carries
greater volumes of water during periods of high flow. The temperature of Moosehorne Creek was
11.3°C on 15 May. The colour of the water was very cloudy from suspended particulate matter, and
the flow was moderate. The streambed substrate is fine sand with clay. Red Osier Dogwood is
abundant on the surrounding landscape and grows within the stream banks. Some downed trees and
shrubs lie across and within the creek.

Figure 21: Mouth of Moosehorne Creek
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Figure 22: Aerial image of Moosehorne Creek and tributaries east of the Blanche River

4.1.4 Sandy Portion of Riverbank
A sandy stretch of riverbank is located on a sharp meander along the southern shore of the Blanche
River approximately 11 km from the proposed dam site (Figure 23). The sand substrate is present
for approximately 60 m along the Blanche River shoreline, but does not appear to extend to the
river bottom. The riparian habitat here is approximately 3 m wide and consists of dense Red Osier
Dogwood. Behind the riparian area, a narrow band of mixedwood forest is present, followed by
Early Succession Cut-over #2 (Section 4.1.5). Figure 24 depicts the sandy portion of the riverbank
and its vegetation.
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Figure 23: Location of sandy portion of the riverbank along meander on south shore of Blanche River

Figure 24: Sandy portion of the south riverbank with riparian area and forest vegetation

4.1.5 Early Succession Cut-overs
Early succession cut-overs were visible at three (3) locations along the extended downriver study
area (Figure 25). These areas were previously clear-cut, often right to the shoreline, creating an
early succession habitat dominated by Red Osier Dogwood with scattered residual Balsam Fir,
White Spruce, and Poplar (Figure 26). Cut-over #1 is visible for 450 m along the north shore of the
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Blanche River, beginning 9.5 km from the proposed dam site. Based on aerial imagery, the clearing
appears to occupy an area greater than 30 ha in size between the Blanche River and Marter 2 Road.
Cut-over #2 is visible on the south shore of the Blanche River approximately 10 km downriver of
the proposed dam site. The clear-cut extends 0.93 km along the shoreline, and occupies roughly 10
ha. Cut-over #3 is visible on the west shore of the Blanche River about 12 km from the proposed
dam site. It is visible for 1.17 km along the shoreline and the cleared area is approximately 40 ha in
size.

Figure 25: Locations of three Early Succession Cut-overs within the extended downriver study area
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Figure 26: Characteristic vegetation in early succession cut-overs (photograph of Cut-over #2)

4.1.6 Landslides
Six (6) landslides were observed along steep portions of the Blanche River shoreline (Figure 27).
At each of these locations, unstable substrates have washed out and removed a swath of vegetation
that extends from the river’s edge to the crest of the surrounding slope. Each landslide is
approximately 10-15 m wide. The exposed substrate is sand which transitions into clay a few
metres from the water line. Most of these landslides are beginning to re-vegetate, and sparse Red
Osier Dogwood and herbaceous species are present (Figure 28). Landslide #1 and Landslide #6 are
more recent landslides and have not begun to re-vegetate (Figure 29). Landslide #6 occupies a
width of at least 20 m, and does not extend all the way to the shoreline of the Blanche River.
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Figure 27: Locations of landslides within the extended downriver study area

Figure 28: Image of Landslide #4 representing an
older landslide beginning to re-vegetate
Figure 29: Image of Landslide #1, representing a
recent landslide with no vegetation
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4.1.7 Hydro Line
Approximately 2.4 km downriver of the proposed dam location, a hydro line crosses the Blanche
River (Figure 30). The hydro line corridor is approximately 30 m wide at the Blanche River, and
runs directly east-west. Vegetation in this habitat is dominated by sapling-sized poplar (Figure 31).
Based on aerial imagery, the hydro line corridor appears to run for approximately 780 m, and
connects to Chamberlain 4 Concession to the west of the Blanche River.

Figure 30: Location of hydro line in the extended downriver study area
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Figure 31: Representative section of hydro line corridor in extended downriver study area

4.2 Aquatic habitat cross-sections at Stuart’s and James’ Rapids
Stuart’s and James’ Rapids are respectively located 3.7 km and 18.5 km downriver from the
proposed dam location. MNR indicates that these features are significant Lake Sturgeon (Acipenser
fulvescens) habitat, and requested additional surveys in 2012 to determine channel morphology and
specific habitat characteristics in order to assess the potential impacts to this Species at Risk.
Stuart’s Rapids were assessed on 31 July 2012, and James’ Rapids were assessed on 30 August
2012.
4.2.1 Stuart’s Rapids
Stuart’s Rapids are located approximately 3.7 km downriver from the proposed dam location. A
detailed description of this feature can be found in Section 4.1.1.
Habitat cross-sections were performed at seven (7) locations in the Blanche River at Stuart’s Rapids
(Figure 32).

At each cross-section, water depth and bottom substrate were recorded at

approximately 3 m intervals across the river, and wetted width and bankfull width were measured.
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Figure 32: Location of Stuart’s Rapids cross-section surveys

Figure 33 illustrates the depths measured at Stuart’s Rapids on 31 July 2012 by depth class.
Detailed tables of results for each cross-section can be found in Appendix E. Figure 34 shows the
habitat downriver of Stuart’s Rapids with the locations of Cross-sections #1-#4 overlaid.
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Figure 33: Water depths by class at Stuart’s Rapids on 31 July 2012 (all features are approximate)
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Figure 34: Habitat downriver of Stuart’s Rapids showing approximate location of CS #1-#4

CS #1
CS #1 is located approximately 150 m downriver from Stuart’s Rapids. On the survey date, wetted
width was measured at 31 m, and bankfull width was measured at 49 m. The channel walls are
gradually sloped from the banks, with the deepest waters near the centre of the channel. Maximum
depth at this cross-section was measured at 348 cm. Channel and shoreline substrate is clay. The
flow velocity was moderate on the survey date, and water was highly turbid.

CS #2
CS #2 is located approximately 100 m downriver from Stuart’s Rapids, at the base of a pool in the
Blanche River. On the survey date, the wetted width at this location was measured at 75 m, and
bankfull width was measured at 105 m. The southern channel wall is gradually sloped from the
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southern bank. The northern channel wall is steeply sloped from the northern bank. The deepest
waters are located on the northern portion of the channel at this cross-section. Maximum depth was
measured at 853 cm on the survey date. River substrate is bedrock and clay. The northern
shoreline is comprised of clay. The southern shoreline is comprised of sand. Flow velocity on the
survey date was moderate, and water was highly turbid.
CS #3
CS #3 is located approximately 66 m downriver from Stuart’s Rapids within a deep pool. On the
survey date, the wetted width at this location was measured at 92 m, and bankfull width was
measured at 124 m. The channel walls are gradually sloped adjacent to either bank at this location,
with the deepest waters located in the approximate centre of the channel. Maximum depth was
measured at 556 cm on the survey date. River substrate is bedrock and clay. The northern
shoreline is comprised of clay. The southern shoreline is comprised of sand. Flow velocity on the
survey date was moderate, and water was highly turbid.

CS #4
CS #4 is located approximately 50 m downriver from Stuart’s Rapids within a deep pool. On the
survey date, the wetted width at this location was measured at 119 m, and bankfull width was
measured at 132 m. The channel walls are gradually sloped adjacent to either bank at this crosssection, with the deepest waters occurring at the approximate centre of the channel. Maximum
depth was measured at 390 cm on the survey date. River substrate is bedrock and clay. The
northern shoreline is comprised of clay. The southern shoreline is comprised of bedrock. Flow
velocity on the survey date was moderate, and water was highly turbid.

CS #5
CS #5 is located approximately 20 m upriver from Stuart’s Rapids (Figure 35). This portion of the
Blanche River is shallow in comparison to the lower cross-sections, with maximum depth measured
at 240 cm. Wetted width was measured at 22 m, and bankfull width was measured at 51 m on the
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survey date. The channel walls are gradually sloped from either bank, with the deepest waters
occurring at the approximate centre of the channel. River and shoreline substrate is bedrock. Flow
velocity on the survey date was moderate, and water was highly turbid.

Figure 35: Habitat at CS #5 (approximate location)

CS #6
CS #6 is located approximately 96 m upriver of Stuart’s Rapids, at a sharp meander in the Blanche
River (Figure 36). On the survey date, wetted width was measured at 35 m and bankfull width was
measured at 40 m. The channel walls are gradually sloped from either shoreline, with the deepest
waters occurring on the northern portion of the channel. Maximum depth was measured at 300 cm
on the survey date. River and shoreline substrate is bedrock. Flow velocity was moderate, and
water was highly turbid.
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Figure 36: Habitat at CS #6 (approximate location)

CS #7
CS #7 is located approximately 140 m upriver of Stuart’s Rapids (Figure 37). On the survey date,
wetted width was measured at 30 m and bankfull width was measured at 36 m. The channel walls
are gradually sloped from the adjacent banks, with the deepest waters occurring on the northern
portion of the channel. Maximum depth was measured at 310 cm on the survey date. River
substrate is bedrock and clay. The eastern shoreline is comprised of clay, and the western shoreline
is bedrock. Flow velocity on the survey date was moderate, and water was highly turbid.
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Figure 37: Habitat at CS #7 (approximate location)

4.2.2 James’ Rapids
James’ Rapids is located approximately 18.5 km downriver from the proposed dam location. The
aquatic habitat of this feature was assessed on 30 August 2012. The rapids are formed as the waters
of the Blanche River are funneled over a narrow bedrock shelf. This shelf emerges from the clay
substrate at the head of the rapids, and runs for approximately 30 m before the riverbottom abruptly
drops off and the substrate returns to clay (Figure 38). The shelf extends across the channel and
emerges as an outcrop on the southern shoreline (Figure 39). The riverbanks surrounding the
outcrop, and the entire northern bank, are comprised of clay (Figure 40). The clay banks are steeply
sloped and rose approximately 2-3 m above the water level on the survey date. On 30 August 2012
the wetted width of the Blanche River at James’ Rapids was measured at approximately 59 m, and
the bankfull width was measured at 87 m. Flow velocity was moderate, and the water was highly
turbid.
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Figure 38: Approximate location of shallow bedrock shelf at James’ rapids

Figure 39: Southern shoreline at James’ Rapids showing
bedrock outcrop and clay banks

Figure 40: Northern shoreline at James’ Rapids

One aquatic habitat cross-section was performed across the Blanche River at James’ Rapids (Figure
41). Water depth and substrate were measured at 2 m intervals across the channel in this location.
In addition, water depth and substrate were measured at 31 locations upriver and downriver of the
cross-section location in order to determine the extent of the bedrock shelf and assess depth and
substrate type immediately upriver and downriver of the rapids. Detailed results for the study
performed at James’ Rapids can be found in Appendix E. Surface water quality was measured at
James Rapids using a YSI meter. The results of the YSI meter readings are found in Appendix F.
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Figure 41: Aquatic habitat at James’ Rapids and approximate location of cross-section survey

Figure 42 illustrates the depths measured across James’ Rapids on the survey date by class. The
channel walls in this area are gradually sloped to the adjacent banks.

The maximum depth

measured across the bedrock shelf was 310 cm. Maximum depth downriver of the rapids was 450
cm, and upriver of the rapids was 500 cm.
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Figure 42: Water depths by class at James’ Rapids on 30 August 2012 (all features are approximate)
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4.3 Extended inundation area aquatic and terrestrial habitat survey
Habitat assessments performed within the Marter Township project inundation area during the 2011
field season included 1.7 km of the Blanche River and surrounding lands upriver from the proposed
dam location (ORMG, 2011).

This study area was based on ORMG’s understanding of the

anticipated zone of influence at the time of surveys. In the fall of 2011, new project designs
indicated that the anticipated inundation area for the proposed project will be increased by 0.7 km,
making the extent of the inundation area 2.4 km. The additional 0.7 km upper extent of the
inundation zone was assessed in the spring of 2012 in order to complete the inundation habitat
assessment initiated the previous year (Figure 43).

Figure 43: Aerial image of the extended inundation area showing major habitat features

The terrestrial habitat on the southern shore of the Blanche River in this area was assessed during
2011 field surveys (ORMG, 2011). This area contains a hydro line corridor bounded by an earlysuccession Poplar stand and mixedwood forest. A full description of this habitat can be found in the
2011 report.
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The terrestrial habitat on the north side of the river is similar to the south side in most aspects: the
hydro line corridor continues in a northward direction on this side of the Blanche River, surrounded
on both sides by mixedwood forest (Figure 44). Dominant tree species in this area are Balsam Fir
(Abies balsamea), Trembling Aspen (Populus tremuloides), and Black Spruce (Picea mariana).
There is a slight variation in habitat characteristics on the east and west sides of the extended
inundation area, with the hydro line corridor dividing the two sections.

Figure 44: Hydro line corridor at the Blanche River (looking north)

The banks of the Blanche River east of the hydro line corridor are short, vertical and comprised of
clay. The clay showed striations above the water level during the survey date. Beyond the banks,
the terrain is generally level in this area. A wide band of Red Osier Dogwood (Cornus stolonifera)
is present along the shoreline, with Balsam Fir and Black Spruce growing approximately 10 m from
the Blanche River. Figure 45 illustrates the characteristic habitat of the extended inundation area
east of the hydro line corridor and north of the Blanche River.
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Figure 45: Representative section of aquatic and terrestrial habitat of the extended inundation area east of the
hydro line corridor

West of the hydro line, the banks of the Blanche River are steeply sloped and covered in Red Osier
Dogwood with scattered Black Spruce. The surrounding terrain is also steeply sloped toward the
river. Large stones are scattered along the banks and in shallow water along the northern shoreline
in this area. At a large meander approximately 240 m upriver from the inundation extent, there is a
low elevation clearing on the north shore of the Blanche River. This habitat is dominated by
Speckled Alder (Alnus incana ssp. rugosa), with young Poplar species growing directly behind.
Upriver of the meander, the shoreline becomes increasingly rocky. Figure 46 illustrates the
characteristic habitat of the extended inundation area west of the hydro line corridor and north of
the Blanche River.
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Figure 46: Representative section of aquatic and terrestrial habitat of the extended inundation area west of the
hydro line corridor

The proposed inundation area will end approximately 50 m downriver of an Ontario Northland
Railway (ONR) bridge. At the uppermost inundation extent, the waters of the Blanche River are
forced around two successive rocky areas, causing two sets of rapids (Figure 47). The upriver set of
rapids (Rapids #3) is approximately 66 m in length. The river slows for approximately 12 m – 40 m
before picking up speed again at the downriver rapids (Rapids #4), which are approximately 115 m
in length. Water velocity at these rapids is highly variable dependent on flow conditions; on 28 and
29 August 2013 (during low flow conditions) the velocities were more characteristic of a riffle
habitat than a rapids habitat (Figure 48). However, hydraulic modelling performed in this stretch
indicates that average velocity during spawning season is 2.7 m/s at the fastest cross-section of this
area.
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Figure 47: Aerial image of Rapids #3 and Rapids #4

Figure 48: Representative section of Blanche River at upper inundation extent showing top of rapids #3
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The remainder of the aquatic habitat in the extended inundation area is typically uniform: It is
approximately 30 m wide, slow-moving, and extremely turbid as a result of suspended particulate
matter from the clay-dominated substrate.

The river course runs north-east for a span of

approximately 240 m below the inundation extent before a sharp meander sends it south-east.
4.4 Surface water quality testing on the Blanche River
Surface water quality can be measured by physical, chemical, and biological means. Hydroelectric
projects such as the one proposed at the Marter Township site could potentially affect surface water
quality by: introducing chemical components to the ecosystem through construction or installation
of works, altering flow regime (and thereby temperature, sedimentation, depth, etc.), affecting the
navigability of the river system for aquatic biota, mobilizing collections of settled chemical or
sediment, etc. As such, a pre- and post-construction surface water quality monitoring study was
initiated in 2010 at the project site. The protocols used in this study were provided to the proponent
in draft by MOE (Appendix C). The study includes pre-construction analysis of all aspects of water
quality, followed by post-construction monitoring for a minimum of three (3) years. Physical and
biological parameters of the Blanche River were the focus of 2010 and 2011 studies, including:
aquatic flora and fauna inventories; substrate surveys; and measurements of flow, temperature,
depth, and turbidity. In the 2012 field season, surface water quality surveys were focused on
chemical and physical properties of the Blanche River.

4.4.1 Chemical Parameters
Chemical parameters measured at the Marter Township site included: total mercury and
methylmercury, organic carbon, nutrients, anions and cations. Samples were collected from the
vicinity of the dam site during spring, summer and fall conditions. The results of the chemical
studies will be published under another heading authored by Hutchinson Environmental Sciences
Ltd., an independent consultant contracted by the proponent to oversee the water quality and fish
tissue sampling studies at the Marter Township project site. Within this report, only survey efforts
for these parameters will be summarized.
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Surface water quality surveys were performed in the spring of 2012 by Hutchinson Environmental
Sciences Ltd.

These surveys represent the Blanche River during high water (spring freshet)

conditions. Data from this site visit is not included in this report.

ORMG performed subsequent surveys during low water conditions on 28 August 2012, and during
high water conditions on 19 November 2012. The 28 August survey was taken in the vicinity of
the dam site. The 19 November measurements were taken from the base of Krugerdorf Chutes, as
water velocities were dangerously high for sampling above the rapids.

Figure 49 shows the

locations of both surveys performed by ORMG. All samples were taken and handled using strict
isolation guidelines to prevent cross-contamination. Samples were shipped to the corresponding
laboratories for analysis immediately to reduce the potential for sample deterioration as per the
protocol.
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Figure 49: Locations of chemical surface water sampling surveys

4.4.2 Physical Parameters
Physical parameters measured in 2012 were temperature, acidity, specific conductance, dissolved
oxygen, dissolved solids, and oxygen reduction potential (ORP). All measurements were taken
using a YSI 556 MPS multi-probe system.

Measurements were taken on 28 August and 19 November 2012 during the course of other surface
water sampling surveys. Six (6) measurements were taken in the extended downriver study area on
14 and 15 May, and one at James’ Rapids on 30 August 2012. Figure 50 shows the location of all
YSI meter readings taken in 2012. Data obtained from these readings is compiled in Appendix F.
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Readings taken from YSI meters indicate that the Blanche River is a coolwater habitat with a
relatively high dissolved oxygen content (average 11.29 mg/L) and a neutral pH (average 7.12 pH).
Further water quality analysis based on the results of the YSI surveys will be provided in a report
authored by Hutchinson Environmental Ltd.

Figure 50: Locations of YSI meter readings taken in 2012

4.5 Methylmercury Fish Tissue Sampling
A methylmercury monitoring study was initiated in 2012 at the project site. The protocols used in
this study were provided to the proponent in draft by MOE (Appendix C). The study includes a
pre-construction analysis of methylmercury levels in local fish populations (performed in 2012),
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then a commitment to perform surveys annually for the first three (3) years post-construction,
followed by surveys at three (3) year intervals for a minimum of three (3) cycles. At the completion
of this schedule, the required sampling frequency will be reviewed and adjusted as necessary.

The field survey effort put forth in 2012 for this study will be summarized within this report, as
ORMG performed all sample and data collection. Hutchinson Environmental Sciences Ltd. is an
independent consultant contracted by the proponent to oversee the water quality and fish tissue
sampling studies at the Marter Township project site. An analysis of the results will be published
by Hutchinson Environmental Sciences Ltd. under a different heading.
Large Fish samples were collected for the study using 4’ trap nets. A total of four (4) sets were
established at two (2) locations upriver from the inundation area of the Marter Township project
from 27-30 August 2012 (Figure 51). Set #1 and #2 were left for a period of 24 hours, checked, and
re-set in the same location for an additional 24 hours. Set #3 and #4 were left to fish for a period of
24 hours. At the end of each set, the net was pulled and all fish contained within were categorized
and released on site or humanely euthanized for the purpose of fillet collection. A total of fourteen
(14) White Suckers (Catostomus commersonii) and four (4) Smallmouth Bass (Micropterus
dolomieu) were captured in the nets and filleted for testing. Nineteen (19) White Suckers and four
(4) Smallmouth Bass were captured but released on site.

Forage Fish samples were collected for the study using seine nets. A composite sample of various
minnow species (Cyprinidae spp.) totalling 160 g was prepared for testing on forage fish. All
samples were frozen in a timely manner and shipped to the appropriate laboratory for analysis.
Detailed collection data for methylmercury fish tissue sampling can be found in Appendix G.
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Figure 51: Location of trap nets set on the Blanche River

4.6 Generalized Wildlife Surveys
Generalized wildlife surveys were performed in all survey years (ORMG, 2010; ORMG, 2011).
During the 2012 field season, targeted surveys were not performed for non-SAR wildlife species.
However, all wildlife species detected during the course of other surveys were recorded, and
evidence of the occurrence was collected where possible. To this end, handheld audio recorders,
digital cameras, field notebooks, and GPS units were carried at all times in the field. Table 2 lists
all incidental species detected during 2012 field surveys. Specific habitats and locations referenced
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in this table are described in detail in Section 5.0 – Habitat Survey Results of the 2011
Environmental Characteristics Report – Marter Township Hydroelectric Generating Station
(ORMG, 2011). For a more complete list of potential species for the Marter Township project area,
see Appendix H.
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Table 2: Non-target species detected during 2012 generalized wildlife surveys

Species

Details

American Crow (Corvus brachyrhynchos)

Adults

American Mink (Neovison vison)

Adult

American Redstart (Setophaga ruticilla)

Adult

American Robin (Turdus migratorius)

Adults, nest

Belted Kingfisher (Ceryle alcyon)

Adults
Tracks, scat, adults,
juveniles

Black Bear (Ursus americana)
Black-and-white Warbler (Mniotilta
varia)
Blackburnian Warbler (Setophaga fusca)
Black-capped Chickadee (Poecile
atricapillus)
Black-throated Blue Warbler (Setophaga
caerulescens)
Black-throated Green Warbler (Setophaga
virens)
Blue Jay (Cyanocitta cristata)
Broad-winged Hawk (Buteo platypterus)
Canada Geese (Branta canadensis)
Canadian Tiger Swallowtail (Papilio
canadensis)

Location

Date(s)
All dates

Observed, calls heard

Lot 12, Concession 5
Extended downriver
study area
Lot 12, Concession 5,
Hydro line
Across survey area,
hydro line (nest)
Dam site, Lot 12,
Concession 5,
Extended downriver
study area

Photos

Across survey area

All dates

Audio recording
Audio recording

MW #2
MW #1/ #2

14 May
14 May

Observed, calls heard
Audio recording,
SM2 recordings

MW #1/ #2

14 May
14, 15, 17
May

Adult

Audio recording
Observed

14, 15 May
14 May

Adult
Many adults

Observed
Photos

MW #1/ #2
MW #1
Extended downriver
study area
Inundation area

Adult

Photos

Lot 12, Concession 5

29 May

Adults

Evidence
Observed, Audio
recordings
Observed
Photos, audio
recordings
Audio recording,
SM2 recording

Throughout study area

15 May
15, 17 May
All dates

14 May

14 May
31 May
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Chipping Sparrow (Spizella passerina)
Common Goldeneye (Bucephala
clangula)

Adults, male and
female

Observed

Common Grackle (Quiscalus quiscula)

Adult

Observed

Common Merganser (Mergus merganser)

Adult

Common Raven (Corvus corax)

Many adults

Observed
Photos, audio
recordings

Common Yellowthroat (Geothlypis
trichas)
Eastern Red squirrel (Tamiasciurus
hudsonicus)
Golden-crowned Kinglet (Regulus
satrapa)
Great Blue Heron (Ardea herodias
Great Horned Owl (Bubo virginianus)

Audio recording

Adult

Adults
Adult on nest

Hermit Thrush (Catharus guttatus)

Indigo Bunting (Passerina cyanea)
Least Flycatcher (Empidonax minimus)

14 May

All dates

Audio recording

Lot 12, concession 5
Lot 12, Concession 5,
early succession cutover

Photos

MW #1, hydro line

15 May

Audio recording

Dam site, hydro line
Extended downriver
study area
Lot 12, Concession 5
Early succession cutover
Lot 12, Concession 5,
early succession cutover
Hydro line

15, 17 May
28-29
August
All dates

Observed
Photos
SM2 recording

Many adults

Magnolia Warbler (Setophaga magnolia)
Mallard (Anas platyrhynchos)
Nashville Warbler (Oreothlypis
ruficapilla)
North American Beaver (Castor
canadensis)

MW #1/ #2
Extended downriver
study area
Extended downriver
study area
Extended downriver
study area

Adult females and
males

Photos, SM2 recorder
Audio recording
Audio recording,
SM2 recordings
Observed
Audio recording

Adults, tracks

Observed
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MW #1/ #2 hydro line
Extended downriver
study area
MW #1/ #2
Inundation area,
Extended downriver

14, 15 May
14 May
14 May

14, 15 May

15 May

14 May
15 May
14, 15, 17
May
14 May
14, 15 May
14, 15 May
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study area
Audio recording,
SM2 recording

Ovenbird (Seiurus aurocapillus)
Pileated Woodpecker (Dryocopus
pileatus)
Pine Warbler (Setophaga pinus)
Red-breasted Nuthatch (Sitta canadensis)
Red-eyed Vireo (Vireo olivaceus)
Red-winged Blackbird (Agelaius
phoeniceus)
Ring-billed Gull (Larus delawarensis)
Roughened Darkling Beetle (Upis
ceramboides)
Ruby-crowned Kinglet (Regulus
calendula)
Ruffed Grouse (Bonasa umbellus)
Sandhill Crane (Grus canadensis)
Savannah Sparrow (Passerculus
sandwichensis)
Song Sparrow (Melospiza melodia)

Spotted Sandpiper (Actitis macularia)
Tennessee Warbler (Oreothlypis
peregrina)
Tiger Moth (Arctia)
Tri-coloured Bumblebee (Bombus
ternarius)
Veery (Catharus fuscescens)

Adult

Call heard
Audio recording,
SM2 recording
Observed
Calls heard

Across survey area
Extended downriver
study area

14, 15 May

MW #1/ #2
Poplar stand
MW #2

14 May
15 May
15 May
14 May

14 May

Adult male

Observed

Adult

Observed

Lot 12, Concession 5
Extended downriver
study area

Adult

Photos

Below dam site

15 May

Several adults

Audio recording
Calls heard
Photos

15 May
14 May
15 May

14 May

Adults

Observed

Hydro line
MW #1
Lot 12, Concession 5
Lot 12, Concession 5,
Hydro Line
Lot 12, Concession 5
Inundation area,
Extended downriver
study area

Caterpillar

Audio recording
Photos

MW #1/ #2, Hydro line
MW#2

14, 17 May
28 August

Photos
Audio recording,
SM2 recording

Lot 12, Concession 5

15 May
14, 15, 17
May

Adult

Adult

Photos
Audio recording

MW #1/ #2

14, 15 May
14 May
14, 15 May,
28 August
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White-tailed Deer (Odocoileus
virginianus)
White-throated Sparrow (Zonotrichia
albicollis)

Tracks, adult

Winter Wren (Troglodytes hyemalis)

Yellow Warbler (Setophaga petechia)
Yellow-bellied Sapsucker (Sphyrapicus
varius)
Yellow-rumped Warbler (Setophaga
coronata)

Three adults

Photos
Audio recording,
SM2 recording

Across survey area

Audio recording
Audio recording,
SM2 recording

MW #1/ #2, Hydro line
MW #1/ #2, hydro line,
early succession cutover
14, 15 May

Observed

MW #1

14 May

Audio recording

MW #1/ #2

14 May

MW #1/ #2, hydro line

All dates
14, 15, 17
May
14, 15, 17
May
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4.7 Acoustic receiver surveys at selected habitats across the study area
Acoustic receivers were established in three (3) locations during 2011 surveys at the Marter
Township project site (ORMG, 2011). In the spring of 2012, the receivers were set at four (4)
locations across the study area (Figure 52). The acoustic receivers utilized in this study are an SM2
model manufactured by Wildlife Acoustics, Inc. ORMG performed basic tests on these units and
determined that, while variables are too numerous and complex to accurately provide conclusive
results regarding the unit’s acoustic range, a reasonable maximum distance for medium – high
pitched avian calls under “ideal” circumstances is about 150 metres. “Ideal” conditions include low
wind speeds, minimal background noise, and minimal spatial interference from surrounding objects.

The audio files produced by the acoustic receivers were assessed with automatic call recognition
software (Song Scope) provided by Wildlife Acoustics, Inc. Recognizers were generated for all
species of interest utilizing existing field recordings from at least two separate sources for each
species. Spectrograms of the audio recordings collected in the field were scanned using the
generated recognizers for each target species potentially suited to the habitat where the recordings
were taken. Because automated recognizer models are never completely accurate, all recordings
were also manually scanned by technicians during peak activity hours for each species for a
minimum of 1 hour per site. All incidental species recorded on SM2 audio files were noted during
manual scans. These incidental detections are listed in Table 2.
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Figure 52: Location of SM2 acoustic receivers deployed May 14-17, 2012

4.7.1 SM2 #1
SM2 #1 was deployed from 14-15 May, and set to record between 0400 – 0900 hrs and 1700 – 0300
hrs. This unit was set in a small clearing dominated by Speckled Alder (Alnus incana ssp. rugosa)
and Red Osier Dogwood (Cornus stolonifera) within Mixedwood #2 habitat (Figure 53). Species
targeted by this unit were Canada Warbler (Cardellina canadensis), Golden-winged Warbler
(Vermivora chrysoptera), and Olive-sided Flycatcher (Contopus cooperi). No Species at Risk were
detected during recognizer or manual scans on this unit.
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Figure 53: General habitat surrounding SM2 #1

4.7.2 SM2 #2
SM2 #2 was deployed from 14-15 May, and set to record between 0400 – 0900 hrs and 1700 – 0300
hrs. This unit was within Mixedwood #1 habitat, on a steep slope descending to the Blanche River
(Figure 54). Species targeted by this unit were Canada Warbler, Golden-winged Warbler, and
Olive-sided Flycatcher. No Species at Risk were detected during recognizer and manual scans on
this unit.

57
2012-2013 ENVIRONMENTAL CHARACTERISTICS REPORT – MARTER TOWNSHIP HYDROELECTRIC GENERATING STATION

Figure 54: General habitat surrounding SM2 #2

4.7.3 SM2 #3
SM2 #3 was deployed from 15-17 May, and set to record between 0400 – 0900 hrs and 1700 – 0300
hrs. This unit was set within a seasonally inundated swamp on the west bank of the Blanche River
within the inundation area (Figure 55). This swamp is dominated by Red Osier Dogwood and
Speckled Alder. Species targeted by this unit were Canada Warbler, Golden-winged Warbler,
Rusty Blackbird (Euphagus carolinus), and Olive-sided Flycatcher. No Species at Risk were
detected during recognizer and manual scans on this unit.

58
2012-2013 ENVIRONMENTAL CHARACTERISTICS REPORT – MARTER TOWNSHIP HYDROELECTRIC GENERATING STATION

Figure 55: General habitat surrounding SM2 #3

4.7.4 SM2 #4
SM2 #4 was deployed from 15-17 May, and set to record between 0400 – 0900 hrs and 1700 – 0300
hrs. This unit was within the early succession cut-over located on the west bank of the Blanche
River, on Lot 12, Concession 6 of Marter Township (Figure 56). This habitat is dominated by
Poplar (Populus spp.) regeneration. Species targeted by this unit were Canada Warbler, Goldenwinged Warbler, and Olive-sided Flycatcher. No Species at Risk were detected during recognizer
and manual scans on this unit.
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Figure 56: General habitat surrounding SM2 #4

4.8 Broadcast call surveys for Canada Warbler (Cardellina canadensis) and Rusty Blackbird
(Euphagus carolinus)
Canada Warblers and Rusty Blackbirds were targeted by broadcast call surveys during the 2012
field season. Suitable habitat for these species exists in abundance across the study area. Potential
habitat for both species has a high potential for being disturbed by the proposed project.

Riparian habitat suitable for the Rusty Blackbird exists along the entire expanse of the Blanche
River within the inundation area, including several seasonally inundated wetlands along the river
banks (ORMG, 2011). Project design mapping indicates that some of this habitat is expected to be
inundated by the project.

Suitable habitat exists for the Canada Warbler within Mixedwood #1 and Mixedwood #2 (ORMG,
2011). One Canada Warbler detection was made during the 2011 field season within this habitat
(ORMG, 2011). Although finalized mapping for hydro line and access road placement had not
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been finalized at the writing of this draft report, proposed locations for these works are in the
vicinity of this habitat.

Broadcast call surveys were performed for Canada Warbler and Rusty Blackbird on 14 and 15 May
2012. Twelve stations were established across the study area (Figure 57). These stations were
spaced approximately 100 m – 150 m apart in suitable habitat for the targeted species, including:
Mixedwood #1 and Mixedwood #2 stands, an early succession cut-over, and seasonally inundated
areas. The following sequence was observed at each station:






At each call station, the surveyors passively listened for target species for 3 minutes before
initiating playback.
Utilizing high quality recordings on audio devices, calls for the targeted species were played
back at each survey location. Playback times varied based on the length of the studio
recording. Listening time between playbacks was doubled (eg. – 20 second playback, 40
second listening).
The playback/ listening cycle was repeated twice at each station, followed by 3 minutes of
passive listening.
Surveyors visually searched (while standing in place) for the target species during the
listening phase at each station.

The protocol used for this survey was submitted to MNR as part of the application for the Permit for
Species Protection or Recovery issued under authority of the Endangered Species Act.

This

protocol can be found in Appendix C. Copies of permits issued to ORMG for 2012 field studies
can be found in Appendix D. Please note that, due to the small land area of potential habitats within
the study area, call stations were spaced at closer intervals than those suggested by the protocol.
The decision to alter the protocol was made by surveyors in the field, and is believed to provide a
better indication of species presence in the area given the habitat characteristics.

No Canada Warblers, Rusty Blackbirds, or other Species at Risk were detected in the Marter
Township project area during May 2012 broadcast call surveys. Detailed results of the survey are
found in Appendix I.
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Figure 57: 14 and 15 May Broadcast call survey stations
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4.9 Bobolink (Dolichonyx oryzivorus) assessment in agricultural area
Several Bobolinks were confirmed at Lot 12, Concession 5 within the study area during 2011 field
surveys (ORMG, 2011). Although finalized mapping for hydro line and access road placement was
not available during the writing of this draft report, current proposals are in the vicinity of this
habitat. For this reason, targeted surveys were performed to observe Bobolink activity at the site of
Lot 12, Concession 5 of Marter Township on 14, 15, 17, 29, and 31 May 2012.

Roadside searches were also performed north of the confirmed Bobolink habitat at Lot 12,
Concession 6 of Marter Township on 14, 15, 17, and 29 May 2012. No Bobolinks were detected at
this site on any date.

The vegetation growing on this property is not generally suitable for

Bobolinks (COSEWIC, 2010); it is a wildflower meadow with a low occurrence of grass species
(ORMG, 2011).

14 May
No Bobolinks were detected on this date. Surveys were performed between 0630 and 1200 hrs.
Bobolink search efforts included foot searches at Lot 12, Concessions 5 and 6, and vehicular
searches of the general area for any sign of this species.

15 May
Field surveys began on 15 May at 0600 hrs. At 0953 hrs, two male Bobolinks were detected at Lot
12, Concession 5 (Figure 58). These Bobolinks were sitting in a poplar tree at the edge of Partridge
Road and vocalizing (Figure 59). Approximately 3 minutes of calling was recorded of these two
birds. At approximately 1010 hrs, one of the observed Bobolinks flew into the grass directly below
and east of the poplar stand (Figure 60). This bird was not observed further.
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Figure 58: Approximate location of Bobolinks observed on 15 May 2012

Figure 59: Male Bobolinks in poplar tree on 15 May 2012

Figure 60: Male Bobolink in grass on 15 May 2012

17 May
Surveys on 17 May were performed between 0745 and 0945 hrs. These surveys targeted Lot 12,
Concession 6 from the southern concession boundary and Partridge Road. These borders were
traversed by foot, and any indication of Bobolink presence in this 17.6 ha area was sought. No
Bobolinks were detected.
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29 May
Surveys on 29 May were performed between 1330 and 1530 hrs. During these hours the field at
Lot 12, Concession 5 was searched extensively for Bobolink presence by means of parallel transects
spaced approximately 250 m apart. These transect lines ran east-west, and the entire boundary of
the field was walked.

Several Bobolinks were observed at Lot 12, Concession 5 during the transect survey (Figure 61).
One male Bobolink was perched in the poplar stand along Partridge Road at the onset of surveys
(Figure 62). This bird vocalized frequently throughout the surveys and only left his perch briefly to
fly over the field. At approximately 1336, a female Bobolink flew to an adjacent poplar within the
same stand (Figure 63), and remained perched for several minutes before flying away in an
undetermined direction.

Two male Bobolinks were flushed from their position in tall grass at 1351 hrs. One of these birds
relocated to another section of the field and landed in tall grass, while the other circled the field
before flying from view to the west. A third male Bobolink was flushed from his position at 1355.
This bird flew to another section of the field and landed in the grass east of his initial position. In
order to minimize potential nest disturbance, the exact location of Bobolink observations was not
searched for evidence of breeding.
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Figure 61: Approximate locations of Bobolinks observed on 29 May 2012

Figure 62: Male Bobolink observed on 29 May 2012

Figure 63: Female Bobolink observed on 29 May 2012
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31 May
On 31 May 2012 searches were performed for Bobolink in Lot 12, Concessions 5 and 6 from
Partridge Road. At 1052 hrs a male Bobolink was observed perched on a poplar within the stand on
Lot 12, Concession 5 along Partridge Road (Figure 64; Figure 65). This male was vocalizing, and
remained in the area for the duration of field surveys that day.

Figure 64: Approximate location of male Bobolink detection on 31 May 2012
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Figure 65: Male Bobolink observed on 31 May 2012

4.10

Nocturnal invertebrate light trap survey

A nocturnal insect survey was performed at the Marter Township project site in 2011 (ORMG,
2011). On May 15 2012, a second nocturnal insect survey was performed between the hours of
1200 and 1330 hrs. Night-time accessibility issues greatly restricted nocturnal survey location
options, and the survey was performed on Lot 12, Concession 5 at the eastern edge of the field, at
the edge of Mixedwood stand #2 (Figure 66). Nocturnal light traps utilizing an F15/T8 fluorescent
black light bulb set against a vertical white surface were used to attract nearby insects. This survey
is intended to provide an indication of the nocturnal insect population at the Marter Township
project site pre-construction. All species detections were recorded.
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Figure 66: Location of nocturnal insect survey performed on 30 May 2012

The following is a list of species that were detected during the nocturnal insect survey performed in
May 2012:



Arched Hooktip (Drepana arcuata)
Bicolored Sallow (Sunira bicolorago)



Bicolored Woodgrain (Morrisonia evicta)



Brown-shaded Carpet (Venusia comptaria)



Canadian Melanolophia (Melanolophia canadaria)



Curve-toothed Geometer (Eutrapela clemataria)



Egira dolosa



Faint-spotted Angle (Digrammia ocellinata)



Gray-banded Leafroller (Argyrotaenia mariana)



Hydriomena sp.



Lunate Zale (Zale lunata)



Maple Zale (Zale galbanata)



Norman’s Quaker (Crocigrapha normanii)



Pale homochlodes (Homochlodes fritillaria)
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Sigmoid Prominent (Clostera albosigma)



Signate Melanolophia (Melanolophia signataria)



Small Engrailed (Ectropis crepuscularia)



The Scribbler (Cladara atroliturata)



Two-lined Hooktip (Drepana bilineata)



Variable Carpet (Anticlea vasiliata)

4.11

Raptor Nest Survey in the Transmission Line/ Access Corridor Area

A search to detect the potential presence of raptor nests in the Forested Zone (ORMG, 2011) of the
inundation area was performed on 27 March 2013. This survey was performed before spring leafout to provide surveyors with unobstructed views of the tree canopy in the area. Two surveyors, a
Biologist and a Forestry Technician with experience locating and identifying raptor nests,
canvassed the area and performed targeted searches for nests using binoculars, cameras, and GPS
units. A single nest was detected in the survey area. This nest was initially observed on 17 May
2012. On this date, a Great Horned Owl was sitting on the nest (Figure 67). The nest is located in a
Trembling Aspen tree adjacent to Lot 12, Concession 5 of the Agricultural Zone (ORMG, 2011),
approximately 190 m from the Blanche River (Figure 68).

Figure 67: Great Horned Owl on nest in Forested
Zone

Figure 68: Aerial image of Forested Zone showing
location of Great Horned Owl nest
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4.12

Benthic Kick-and-sweep Survey in Suitable Habitat in the Inundation Area

There are four (4) rapids located in two (2) sets located in the inundation area. These rapids have
been characterized as Rapids #1 - #4 by this report and the 2011 report (ORMG, 2011). Riffle
habitats are present in between rapids sections in both sets. Figure 69 illustrates the location of each
of these habitat features.

Suitable benthic habitat is defined as aerated waters over substrate with greater than 50% coverage
of cobble-sized or larger substrate (Orth & Maughan, 1983; Jowett et al., 1991) for the purposes of
this study.

Rapids and riffles provide suitable habitat for benthic invertebrate colonies.

Consequently, a kick-and-sweep survey for benthic invertebrate presence was performed in this
area. Due to the extremely hazardous conditions present in fast-water habitats, this survey was
confined to an area of riffle habitat that was selected to be representative of the larger reach. Data
collected from the kick-and-sweep survey performed in the representative habitat is extrapolated to
the larger suitable habitat for the purpose of assessing overall populations.

This survey was

restricted to macro-invertebrate detection, and specimens were identified to the lowest taxa possible
through assessment with the naked eye as per accepted protocol (Appendix C).

Detailed survey data for the study performed at the inundation rapids, including maps and
calculations, can be found in Appendix J. All samples collected in the field were preserved and
identified by a CABIN certified technician in the office. The Kick-and-sweep Set #1 sample was
contaminated and assessed as unusable for survey purposes; therefore only samples from Kick-andsweep Sets #2 - #4 were used in this study. In total, 307 invertebrates were collected and identified
by this study. These invertebrates were collected from approximately 11.55 m2 of suitable benthic
habitat.

The total area of suitable habitat in the inundation area is approximately 3.67 ha.

Therefore, it can be said that this habitat currently houses approximately 979 730 macro
invertebrates during the fall season. It should be noted that invertebrate production will likely vary
widely based on microhabitat conditions within the area assessed as potentially suitable; therefore
this estimate has a high margin of error and should be used for discussion on habitat mitigation/
compensation purposes only.
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Figure 69: aerial image of inundation rapids with kick-and-sweep set locations overlaid
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5.0 CONCLUSIONS
The results of the 2012-2013 field surveys at the Marter Township project site will provide RA, the
proponent, and interested parties with a more complete overview of the species and habitats that
will potentially be affected by the construction and operation of the proposed hydroelectric facility,
as well as pre-construction data for surface water quality and fish contamination in the Blanche
River. Over the course of surveys from 2010-2013, two SAR, the Canada Warbler and Bobolink,
have been confirmed in the study area. The Canada Warbler detected in 2011 was likely a transient
individual. Bobolinks are likely using a hay field in the vicinity of the proposed road location for
nesting on an annual basis. Mitigation is recommended in a separate report titled Marter Mitigation
and Recommendations Summary Report (ORMG, 2013).

The results contained within the 2010, 2011 and 2012-2013 Environmental Characteristics Reports
for the Marter Township project site should meet or exceed the requirements for environmental
impact study under the Class EA for Waterpower Projects.

The proponent and their hired

consultant teams remain in discussion with RA and stakeholders in order to ensure the proposed
hydroelectric project meets or exceeds the expectations of all concerned parties.

Kristi Beatty, BSc (Hons)
Biologist/Project Manager
Ontario Resource Management Group Inc.

Lisa Uskov
Wildlife Technician
Ontario Resource Management Group Inc.
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6.0 DEFINITIONS
COSEWIC – Committee on the Status of Endangered Wildlife in Canada; a committee of experts
that assesses and designates which wildlife species are in some danger of disappearing from
Canada (http://www.cosewic.gc.ca/eng/sct6/index_e.cfm)
COSSARO – Committee on the Status of Species at Risk in Ontario; the Ministry of Natural
Resources committee that evaluates the conservation status of species occurring in Ontario ,
and leads or cooperates in recovery work for species-at-risk in Ontario
(http://nhic.mnr.gov.on.ca/MNR/nhic/glossary.cfm )
Endangered (END) – A species facing imminent extirpation or extinction in Canada
(www.cosewic.gc.ca); in Ontario (www.mnr.gov.on.ca), a species facing imminent
extirpation or extinction, which is a candidate for regulation under Ontario’s Endangered
Species Act (ESA)
Endangered Species Act (ESA), 2007 – Provincial (Ontario) legislation designed:
1. To identify species at risk based on the best available scientific information, including
information obtained from community knowledge and aboriginal traditional knowledge.
2. To protect species that are at risk and their habitats, and to promote the recovery of species
that are at risk.
3. To promote stewardship activities to assist in the protection and recovery of species that are at
risk (2007, c. 6, s. 1)
Extinct (X) – A wildlife species that no longer exists (www.cosewic.gc.ca )
Extirpated ((E)XP) – A wildlife species that no longer exists in the wild in Canada
(www.cosewic.gc.ca ) / Ontario (www.mnr.gov.on.ca) but still occurs elsewhere
Headpond – the body of water (natural or man-made) behind (upstream) of a hydroelectric facility,
which holds the water before it passes into the turbines
Significant – defined by the Provincial Policy Statement (PPS 2005) as:
in regard to wetlands, coastal wetlands and areas of natural and scientific interest, an area
identified as provincially significant by the Ontario Ministry of Natural Resources using
evaluation procedures established by the Province, as amended from time to time;
a.

in regard to the habitat of endangered species and threatened species, means the habitat, as
approved by the Ontario Ministry of Natural Resources, that is necessary for the
maintenance, survival, and/or the recovery of naturally occurring or reintroduced
populations of endangered species or threatened species, and where those areas of
occurrence are occupied or habitually occupied by the species during all or any part(s) of
its life cycle;
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b.

in regard to woodlands, an area which is ecologically important in terms of features such as
species composition, age of trees and stand history; functionally important due to its
contribution to the broader landscape because of its location, size or due to the amount of
forest cover in the planning area; or economically important due to site quality, species
composition, or past management history...

Special Concern (SC) – A wildlife species that may become Threatened or Endangered because of
a combination of biological characteristics and identified threats (www.cosewic.gc.ca )
Species at Risk (SAR) – Species that are at risk of extinction, extirpation, or endangerment globally
or within a jurisdiction or region (www.nhic.mnr.gov.on.ca)
Species at Risk Act (SARA) - Canadian federal legislation designed to prevent wildlife species
from being extirpated or becoming extinct, to provide for the recovery of wildlife species that
are extirpated, endangered or threatened as a result of human activity and to manage species
of special concern to prevent them from becoming endangered or threatened (Species at Risk
Act (S.C. 2002, c.29)
Threatened (THR) – A wildlife species which is likely to become Endangered if nothing is done to
reverse the factors leading to its extirpation or extinction ( www.cosewic.gc.ca )
Wildlife Species - A species, subspecies, variety, or geographically or genetically distinct
population of animal, plant or other organism, other than a bacterium or virus, that is wild by nature
and is either native to Canada or has extended its range into Canada without human intervention and
has been present in Canada for at least 50 years. ( www.cosewic.gc.ca )
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Appendix A
Maps of Targeted Surveys Performed During 2010-2013 Field Seasons
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Figure A-1: Map of 2010-2013 Field Survey Effort (Upriver)
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Figure A-2: Map 2010-2013 Field Survey Effort (Downriver)
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Appendix B
2010-2013 Field Survey Effort Chart
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Survey Type

Generalized Wildlife

Year
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2011
2011
2011
2011
2011
2012
2012
2012
2012
2012
2012
2012

Date
11 July
12 July
13 July
14 July
15 July
15 August
16 August
17 August
18 August
24 October
25 October
30 May
02 June
03 June
14 July
15 July
14 May
15 May
17 May
29 May
31 May
28 August
29 August

Start Time
(hrs)
0900
0900
1000
1000
1000
0900
0930
0900
0900
1000
1000
1600
0800
0730
1000
0900
0600
0600
0700
1300
1000
1500
1300

End Time (hrs)
1300
1300
1400
1400
1400
1400
1500
1500
1500
1400
1400
1700
1600
0300
1600
1100
1200
1300
0900
1600
1100
2100
2000

Person
Hours
8
8
8
8
8
10
9
10
10
8
8
1
8
7.5
6
2
12
14
4
6
2
6
7

Surveyors
Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Lisa Uskov
Lisa Uskov
Lisa Uskov
Lisa Uskov
Lisa Uskov
Lisa Uskov, Levon Young
Lisa Uskov, Levon Young
Lisa Uskov, Levon Young
Lisa Uskov, Andrea Ellis-Nsiah
Lisa Uskov, Andrea Ellis-Nsiah
Lisa Uskov, Bob Labranche
Lisa Uskov, Bob Labranche

2012

30 August

1130

1800

6.5

Lisa Uskov, Bob Labranche

1400
1600
0300

177
5
6
15

Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples

Total Survey Hours
Fisheries

2010
2010
2011

11 May
10 August
03 June

0900
1000
0730
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2012
2012

28 August
29 August

1500
1300

2100
2000

12
14

Lisa Uskov, Bob Labranche
Lisa Uskov, Bob Labranche

2012

30 August

1130

1800

13

Lisa Uskov, Bob Labranche
Lisa Uskov, Bob Labranche
Lisa Uskov, Shawn Zalewski

Total Survey Hours
Surface Water Quality

2012

28 August

1100

1400

65
6

2012

19 November

1300

1500

4

Total Survey Hours
2011

13 July

2200

2400

10
4

2012

15 May

0000

0130

4.5

Lisa Uskov, Bob Labranche
Lisa Uskov, Bob Labranche, Andrea EllisNsiah
Lisa Uskov
Lisa Uskov, Levon Young
Lisa Uskov, Levon Young
Lisa Uskov, Andrea Ellis-Nsiah

Nocturnal Invertebrate
Total Survey Hours

Bobolink

2011
2012
2012
2012

14 July
14 May
15 May
29 May

1030
1000
0830
1300

1300
1100
1000
1600

8.5
2.5
2
3
6

2012

31 May

1000

1100

2

Lisa Uskov, Andrea Ellis-Nsiah

15.5
24
24
24
31
12
16
16
14

Unit 1
Unit 1
Unit 1
Unit 1, Unit 2
Unit 2
Unit 2
Unit 2
Unit 1, Unit 2

30

Unit 1, Unit 2

30

Unit 1, Unit 2

16

Unit 1, Unit 2

Total Survey Hours

Acoustic Receiver

Total Survey Hours

2011
2011
2011
2011
2011
2011
2011
2012

30 May
31 May
01 June
02 June
03 June
14 July
15 July
14 May

16 May

1630
0000
0000
0000
0000
1600
0200
1700
0000, 0400,
1700
0000, 0400,
1700

2400
2400
2400
2400
1200
2400
1000
2400
0300, 0900,
2400
0300, 0900,
2400

2012

15 May

2012
2012

17 May

0000, 0400

0300, 0900

237
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Broadcast Call

2012

14 May

0900

1100

4

Lisa Uskov, Levon Young

2012

15 May

0630

1130

10

Lisa Uskov, Levon Young
Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Lisa Uskov
Lisa Uskov
Lisa Uskov
Lisa Uskov
Lisa Uskov
Lisa Uskov, Levon Young
Lisa Uskov, Levon Young
Lisa Uskov, Levon Young
Lisa Uskov, Andrea Ellis-Nsiah

Total Survey Hours

Terrestrial Habitat

2010
2010
2010
2010
2011
2011
2011
2011
2011
2012
2012
2012
2012

15 August
16 August
17 August
18 August
30 May
02 June
03 June
14 July
15 July
14 May
15 May
17 May
29 May

0900
0930
0900
0900
1600
0800
0730
1000
0900
0600
0600
0700
1300

1400
1500
1500
1500
1700
1600
0300
1600
1100
1200
1300
0900
1600

14
10
9
10
10
1
8
7.5
6
2
12
14
4
6

2012

31 May

1000

1100

2

Lisa Uskov, Andrea Ellis-Nsiah

1300
1400
1400
1400
1400
1400
1700
1600
0300
1000
1600
1100

101.5
8
8
8
8
10
10
1
8
7.5
3
6
2

Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Lisa Uskov, Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples
Bob Labranche, Dave Peoples

Total Survey Hours

Aquatic Habitat

2010
2010
2010
2010
2010
2010
2011
2011
2011
2011
2011
2011

12 July
13 July
14 July
15 July
26 October
27 October
30 May
02 June
03 June
04 June
14 July
15 July

0900
1000
1000
1000
0900
0900
1600
0800
0730
0900
1000
0900
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2011
2011
2012
2012
2012

07 August
08 August
14 May
15 may
28 August

0900
0900
0700
0700
1130

1400
1400
1700
1100
1700

14
14
20
8
11

Bob Labranche, Levon Young
Bob Labranche, Levon Young
Bob Labranche, Andrea Ellis-Nsiah
Bob Labranche, Andrea Ellis-Nsiah
Bob Labranche, Lisa Uskov

2012

29 August

0900

1700

16

Bob Labranche, Lisa Uskov
Lisa Uskov, Bob Labranche
Lisa Uskov, Bob Labranche
Lisa Uskov, Bob Labranche

Total Survey Hours
Methylmercury Fish Tissue
Sampling
Total Survey Hours
Stuart's Rapids Habitat Crosssection
Total Survey Hours
James' Rapids Habitat Crosssection
Total Survey Hours
Raptor Nest Survey
Total Survey Hours

2012
2012

28 August
29 August

1500
1300

2100
2000

162.5
6
7

2012

30 August

1130

1800

6.5
19.5

2012

31 July

1000

1500

8
8

Bob Labranche, Bruce Wheaton

2012

30 August

0730

1400

Bob Labranche, Lisa Uskov

2013

27 March

0900

1300

9
9
8
8
835.50

TOTAL SURVEY HOURS:
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Shawn Zalewski, Lisa Uskov

Appendix C
2012-2013 Field Survey Protocols
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2012 Broadcast Call Survey Protocol
Ontario Resource Management Group Inc., 2012
The following protocols are derived from species-specific protocols developed by the following
sources:




Cornell Lab of Ornithology. (n.d.). Golden-winged Warbler Atlas Project. Cornell Lab of
Ornithology. Retrieved from: http://www.birds.cornell.edu/gowap/index.html
ORMG. 2007. 2007 Species at Risk Study, CFB Petawawa: Introductory Report. May
2007. Ontario Resource Management Group, Inc., unpublished, 267 pp.
Powell, Luke. 2007. Status and breeding biology of Rusty Blackbirds (Euphagus carolinus
Maine, USA. Unpublished Master’s thesis, University of Maine, Maine, USA.

The fundamental approach of these surveys was retained in the formation of the following
generalized protocol, with minor variations in survey timing and habitat requirements as required to
accommodate individual species listed separately.
In all cases, priority will be given to ensuring disturbance of birds is minimized during surveys. At
the discretion of the surveyor or surveying party, surveys will be abandoned if excessive or
detrimental interruption of activities is assessed for the targeted species.
Habitat Selection
 Potentially suitable habitats will initially be identified by aerial photography or secondary
sources in-office. Once selected, these habitats will be surveyed on foot to confirm
suitability. Habitat boundaries will be delineated on maps or aerial photos.
Frequency
 Within suitable habitat, calls should be performed along parallel transects at 200 m intervals.
Calls should be performed a stations located every 200 m along each transect.
 Where more generalized presence/ absence surveys within a large area are required (not
habitat-specific), call stations may be located 800 m – 1 km apart along parallel transects
over the study area.
Call Procedure
 At each call station, surveyors will passively listen for the target species for 3 minutes
before initiating playback.
 Utilizing high quality studio recordings on high quality audio devices, calls for the targeted
species will be played back at each survey location. Depending on the species’ individual
call characteristics and that of the recording, playback times will vary from 20 seconds to 1
minute. Listening time between playbacks will be doubled (eg. – 20 second playback, 40
second listening).
 The surveyor will slowly turn in a full circle while playing back calls.
 The playback/ listening cycle will be repeated twice at each station, followed by 3 minutes
of passive listening.
 Surveyors will visually search (while standing in place) for the target species during the
listening phase at each station.
2012-2013 ENVIRONMENTAL CHARACTERISTICS REPORT – MARTER TOWNSHIP HYDROELECTRIC GENERATING STATION



If positive response is obtained by the target species at a station, playback will be terminated
to reduce disturbance. Pertinent information will be collected, and the survey will resume at
the next station. Unless positive confirmation of multiple individuals can be made (two
birds sighted or heard calling at the same time), all calls heard within 200 m apart will be
attributed to the same individual.

Data Collection
 Survey routes and stations will be plotted out on maps before surveys are conducted in the
field. Maps will indicate transect lines, survey stations, and direction of travel.
General Details:
 Surveyor name
 Weather
 Site name
 Survey start and finish times
 Date
At Each Site:
 Photographs of the surrounding habitat will be taken.
 Station number, UTM location, time, and habitat details will be recorded.
 Audio recordings will be made of the entire playback/ listening cycle.
For each positive detection:
 Time of observation
 UTM location
 Audio recording of calls (where possible)
 Surrounding habitat and vegetation specifics
 Direction of call relative to surveyor position, and distance if possible
 Photographs of the habitat or individual if possible
 Any available details (length of call, observed behaviour, nest locations)
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AUTONOMOUS RECORDING UNIT PROTOCOL
Ontario Resource Management Group, April 2011
INTRODUCTION
ORMG strives to produce the most accurate and in-depth information on environmental conditions
feasible as part of their environmental assessment process. In the interest of improving this process,
ORMG will be updating their current “traditional” avian and amphibian survey protocol to include
the use of autonomous recording units (ARU), also known as acoustic call receivers. “Traditional”
survey methods widely used by researchers include call broadcasting and passive call monitoring
techniques. Although these methods can successfully identify species present at a site and
potentially even provide basic population density estimates with moderate accuracy, they are
intrinsically flawed:
1. The time window for constant monitoring is limited by the physical capability of surveyors
to be present at the site.
2. The number of independent sites that can be assessed is limited by time and physical
constraints on the surveyors.
3. The presence of surveyors could potentially cause species to flee the area, or inhibit calling
behaviour.
4. Accurate species identification is reliant on the skill of the surveyor.
ORMG has acquired two SM2 acoustic receivers, developed by Wildlife Acoustics, Inc.
(www.wildlifeacoutics.com). This ARU model has been used by universities, independent
researchers, and government agencies for several years with excellent success ratings. These units
are outfitted for general terrestrial audio recording, and will allow ORMG to create an electronic
species database that will automatically identify species recorded in the field using spectrograms.
The benefits of utilizing this technology for field assessments are manifold:
1. Since they do not require surveyor presence, they are relatively non-invasive.
2. They allow for constant audio monitoring over a longer period of time than feasible for
surveyors (up to 240 consecutive hours).
3. Species identification can be performed in lab with 90% accuracy (Parks Canada, n.d.).
4. Permanent archives of species calls can easily be established.
The use of these ARUs is anticipated to improve the accuracy and efficiency of ORMG surveys,
which will provide more reliable indications of species presence on location at environmental
assessment sites. These units will be used to provide both general community sampling and
targeted species presence surveys.
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TARGETED SPECIES SURVEYS
As targeted species surveys will depend on the natural history and behaviour of the intended target
species, a comprehensive protocol for all species is not feasible. However, the following standards
will be followed in order to derive a comprehensive protocol for each species:
1. Secondary research: Identify characteristic habitats, migratory patterns, food sources/
feeding habits, nesting behaviours, mating behaviours, and fledging behaviours. Identify in
which seasonal phase or under which conditions the species is most likely to be vocal.
2. Based on secondary research and consultation with MNR and regional experts as required,
the following survey parameters must be established:
a. Key habitat characteristics that must be present to support the species.
b. Key species that will indicate the likely presence of the target species.
c. Survey timeframes that will provide the most accurate data pertaining to presence/
population – i.e. – during what phase of the seasonal cycle is the species most likely
to be detected, and when can the species be expected to be in this phase?
d. Weather/ seasonal conditions likely to influence species behaviour, reproductive
ability, or survivorship.
3. Suitable habitats for the species must be identified in advance of the intended ARU survey
date in order to establish survey locations. If available, existing field data in the form of
high quality aerial imagery (assessed by experienced interpreters) or MNR records will
provide an acceptable means of identifying potential ground assessment locations. The
acquisition of this information will not replace ground assessment of habitat locations; it
will only serve to narrow the scope of assessments by discounting those areas already
assessed as definitely unsuitable. If existing habitat information is not available before the
intended ARU survey date, then the study area must be assessed by foot search, and suitable
habitats must be identified and mapped as polygons. Suitable habitats will be defined as
any habitat with the combination of components necessary to accommodate the species
based on known requirements for feeding, nesting, breeding, or roosting behaviours.
4. ORMG will strive to identify and assess as much habitat as possible during field surveys.
However, as a result of high potential demands for ARU and surveyor presence at multiple
locations, whether at the same study area or across multiple study areas, ARU surveys will
not always be economically or physically feasible in all suitable habitats. Ideally, survey
locations will be in those habitats assessed to be very suitable for the target species, are
easily accessible to surveyors, have a low level of public traffic, and will provide a high
quality of sound recordings. Once all suitable habitats have been defined, ARU survey
locations will be selected based on a combination of factors:
a. The degree to which the habitat is suitable for the target species
b. Accessibility of the site
c. Public traffic at the site
d. Presence or likely presence of hindrances to recording quality: Trembling Aspen,
high mosquito populations, wind funnels
e. Availability of existing species population data
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f. Availability of ARUs
5. ARU survey schedules will be established based on site and timeframe data collected in
steps 1 – 4. Where possible, alternative survey dates will be left available in case of
inclement weather conditions or mechanical failure of the unit.
6. ARUs will be left unattended at the survey site for a minimum period of 24 consecutive
hours. Placement of the ARU will be determined on-site by the surveyor, based on:
a. Shelter from wind.
b. Proximity to noise producing objects such as Trembling Aspen, high traffic roads,
mosquito swarms.
c. Acoustic attributes of the location.
d. Likelihood of random public encounters.
e. Proximity to favourable conditions for species activity.
f. Accessibility.
g. Non-invasive nature of the location.
7. Once ARUs are collected from the field, analysis of recordings will be conducted in a
laboratory setting in a timely manner. Recordings will be reviewed in an uncompressed
format (.WAV) in order to ensure audio clarity and maximize accuracy of identification. A
database of species call patterns must be developed on a species-by-species basis by ORMG
staff, with the aid of Wildlife Acoustics, Inc. Software package Song Scope. This software
produces a visual spectrogram of the call patterns, and has the ability to recognize and filter
patterns that have been stored in the database by the user. All recordings will be assessed by
ORMG staff both audibly and visually using the spectrogram viewer incorporated in the
package; calls will be identified and stored in the database to assist in future surveys.
Should Species at Risk vocalizations be detected, local MNR SAR staff will be notified as
soon as possible.
AVIAN/AMPHIBIAN COMMUNITY SAMPLING SURVEYS
Avian and amphibian community sampling surveys differ from targeted surveys in that they are not
intended to give evidence for or against the presence of a certain species, but instead provide a
general picture of the species diversity of the site. Due to the highly variable nature of the life
cycles, habitats, and behaviours of different species within the same region, it is not feasible to
compile a comprehensive inventory of species during the environmental assessment process.
However, the protocol designed for ARU community sampling surveys endeavours to detect as
many species as possible by targeting surveys in high species density areas at times of peak activity.
The following protocol will be observed for avian and amphibian community sampling surveys:
1. In order to get the best possible results, ARU surveys should target periods of high
vocalization activity for as many species as possible. This is generally accomplished by
incorporating breeding seasons for most avian and amphibian species. The predominant
breeding season for birds is typically from April – June, depending on geographic location
and species. One potential difficulty in surveying avian species is that while one species
may be in the peak of its breeding season and vocalizing readily, another species may be
nesting and in a reclusive phase. Amphibian species also vary in their vocalization periods,
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8.

2.

3.

4.

with Spring Peepers, Wood Frogs, and Chorus Frogs beginning their vocalizations early
Spring and larger frogs vocalizing in June and July. Amphibian vocalization periods are
also highly reliant on weather conditions, and cannot always be predicted accurately. In
order to accommodate the varying periods of best detection across this wide array of
species, ARU surveys should be conducted once a month for the months of May, June, July,
and August.
As the habitats occupied by the species within a study area will be varied, ARU surveys
should be established in as many habitat “zones”, or areas with distinct ecological
similarities, as possible. For example, ARU surveys could be performed in mid-succession
deciduous forest, mature White Pine forest, riparian/wetland, and open field habitat zones.
ORMG will strive to identify and assess as much habitat as possible during field surveys.
However, as a result of high potential demands for ARU and surveyor presence at multiple
locations, whether at the same study area or across multiple study areas, ARU surveys will
not always be economically or physically feasible in all habitats. If surveys of all habitat
zones are not feasible, ARU survey locations will be selected based on a combination of
factors:
a. The degree to which the habitat is suitable for avian and amphibian species.
b. Accessibility of the site.
c. Public traffic at the site.
d. Presence or likely presence of hindrances to recording quality: Trembling Aspen,
high mosquito populations, wind funnels.
e. Availability of existing species population data.
f. Availability of ARUs.
ARU surveys should be conducted on days with calm winds, and a clear weather forecast.
Days of heavy cloud cover, turbulent winds, and heavy precipitation should be avoided.
Where possible, alternative survey dates will be left available in case of inclement weather
conditions or mechanical failure of the unit.
ARUs will be left unattended at the survey site for a minimum period of 24 consecutive
hours. Placement of the ARU will be determined on-site by the surveyor, and will be
determined based on:
a. Shelter from wind.
b. Proximity to noise producing objects such as Trembling Aspen, high traffic roads,
mosquito swarms.
c. Acoustic attributes of the location.
d. Likelihood of random public encounters.
e. Proximity to favourable conditions for species activity.
f. Accessibility.
g. Non-invasive nature of the location.
Once ARUs are collected from the field, analysis of recordings will be conducted in a
laboratory setting as soon as possible. Recordings will be reviewed in an uncompressed
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format (.WAV) in order to ensure audio clarity and maximize accuracy of identification. A
database of species call patterns must be developed on a species-by-species basis by ORMG
staff, with the aid of Wildlife Acoustics, Inc. Software package Song Scope. This software
produces a visual spectrogram of the call patterns, and has the ability to recognize and filter
patterns that have been stored in the database by the user. All recordings will be assessed by
ORMG staff both audibly and visually using the spectrogram viewer incorporated in the
package; calls will be identified and stored in the database to assist in future surveys.
Should Species at Risk vocalizations be detected, MNR will be notified in a timely manner.
AUDIO RANGE TEST
It should be noted that, while ORMG will strive to produce accurate estimates of the spatial range
captured by the ARU unit, these will only be estimates. There are many factors that will affect the
detectable range of the microphones, including but not limited to: the volume of the call, wind
direction and speed, sound wave interference, direction of call origin, background noise, operating
efficiency of unit, and weatherproof covering of microphones. The only way to accurately produce
range information at each site would be to set up multiple units with GPS time coordination in order
to triangulate sound recordings. Since this set-up is resource demanding and not within the scope of
ORMG’s current ability to provide, ARU range will be estimated based on the surveyor’s best
prediction. In order to facilitate more accurate predictive capabilities, the following test protocol
will be observed before placing ARUs in the field for survey purposes:
1. Units should be tested in both an “open” (field) and “closed” (forest) setting, and under
both calm and moderately windy conditions.
2. A recording of a species call will be played on a portable playback unit at a volume
assessed by an experienced surveyor to mimic the volume of the actual animal. For
general community surveys, this may be any call that is familiar to the surveyor. For
more accurate results pertaining to a target species, the species’ own call should be
played.
3. The precise time that ARU recording begins should be logged. The surveyor will begin
the test beside the ARU and move away from it, on a bearing perpendicular to the unit.
The call recording will be played on a loop as the surveyor moves away from the ARU.
Each 20 metres paced from the unit, the surveyor should pause and record the precise
time. This will be continued for a distance of up to 1 kilometre. Under windy
conditions, the surveyor should travel in both upwind and downwind directions, and
record each on separate logs.
4. The ARU recording should be brought back to the lab for analysis. With an accurate log
of the distance from the unit that the recorded call was being played from at each
benchmark time, the range of the microphone can be estimated.
5. These results should be tested in the lab by ORMG staff both audibly and visually using
the spectrogram viewer software. Sound amplification options should be assessed with
identification from surveyors and pattern identification functions of the software to
assess the maximum distance from which a song will be recognizable to each.
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INVERTEBRATE SURVEY PROTOCOL
ORMG (Lisa Uskov, Wildlife Technician)
March 16, 2011
INTRODUCTION
ORMG strives to produce the most accurate and in-depth information on environmental conditions
feasible as part of their environmental assessment process. In the interest of improving this process,
ORMG will be updating their current invertebrate survey protocol to include a range of modern and
proven effective methods of detecting and identifying invertebrates in the field. The goal of these
surveys will be to collect general data on the invertebrate community present on a site. Detailed
background research will be conducted before entering the field in order to assess the potential for
“at risk” species occurrences. Should these reviews indicate a potential for an at risk species
inhabiting the study area, the Ministry of Natural Resources (MNR) will be consulted to ensure that
the most suitable survey for the species is performed, and that all relevant data is collected if the
species is detected. Invertebrates will not be collected in the field unless ORMG receives specific
direction from the MNR to do so. Normal processing will involve visual inspection and/ or
photography as necessary to identify the specimen. No flora or fauna will be intentionally damaged
during surveys, and the methods imposed are expected to result in minimal disturbance to habitat,
flora, and fauna. Surveys will be conducted in such a way that disturbance to specimens will be the
absolute minimum required to successfully identify and document presence. Microscopic species
will not be identified as routine, and identification will be to the lowest taxonomic level possible by
field and photo analysis.
SURVEY TIMING
The large array of invertebrate species and the variability of their habits and lifecycles make it
unreasonable for surveys to encompass all species. The generalized nature of this survey is
intended to provide a snapshot of the invertebrate community, and not a comprehensive inventory.
Therefore, surveys will be performed when the largest array of invertebrate species are active and
detectable in the environment. This is accomplished by performing surveys ideally once per month
during May – August, on sunny, warm days with calm winds, and on warm, calm, humid, clouded
nights.
SURVEY INTENSITY
There are several factors that must be taken into account when determining the appropriate intensity
to which surveys should be performed. The type of general community sampling proposed in this
protocol do not require statistically defensible data, since the focus of the survey is not to prove or
disprove the presence/absence of a species. Nevertheless, invertebrate surveys will provide the
most accurate and in-depth information feasible in the context of the environmental assessment
process. To this end, ORMG will make a minimum time commitment for performing invertebrate
surveys, scaled relative to the area of the study site. Since the time commitment involved in
daytime surveys differs considerably from the commitment required to competently assess
invertebrates at a light trap, each of these survey types will be considered on a separate scale:
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Searching, sweeping, and kick netting surveys:
0 – 20 hectares: 1 hour per site visit
21 – 50 hectares: 2 hours per site visit
50+ hectares: 3 hours per site visit
Light trap survey:
0 – 20 hectares: 2 hours per site visit
21+ hectares: 4 hours per site visit

GEAR DESCRIPTION/ PROTOCOL
All gear should be thoroughly washed before each survey, and cleaned frequently throughout the
day to prevent build-up of dirt and oils which can harm specimens.
Headlamp
 For hands-free illumination in dark areas, headlamps are required.
Camera
 Cameras must be able to focus on invertebrates with enough detail to photo-identify.
 Photos should be taken from as many angles as possible, but as a minimum should include
lateral and dorsal views.
 All processing should be done as quickly as possible, with emphasis on reducing stress and
the likelihood of injury to the specimen.
 If the specimen was removed from its location for processing, it should be returned to the
exact location from which it was collected as soon as processing is complete.
GPS


GPS locations of significant invertebrate detections should be taken.

Spade/ shovel
 Used to turn dirt/ leaf litter to examine invertebrates occupying humus or burrowing.
Gloves
 Light (latex) gloves should be worn when manually searching debris in order to avoid
potentially painful bites.
 Gloves should be worn when handling invertebrates, particularly Lepidoptera and Odonata,
to avoid transfer of harmful oils and dirt.
 Gloves should be worn when handling a holding container to avoid leaving fingerprints
which could affect photo quality.
Tray


Should be light in colour to provide better visual contrast between invertebrates and
background
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Must be smooth-edged to prevent escape

Holding container
 Should be transparent, and preferably allow for quality photos to be taken through the walls
of the container.
 Some invertebrates, especially Lepidoptera, can inflict injury on themselves in the process
of struggling to escape from containers. Covering the sides of the container, therefore
reducing light and visual connectivity with its surroundings, may assist in settling the
struggling specimen.
 If the specimen is at risk of injury, it should be transferred to a net and restrained manually
if possible, or photos should be taken as quickly as possible and the specimen released
immediately.
Aerial insect net
 Should be light, long handled, and the netting should be transparent.
 Ring diameter should be 30 – 38 cm.
 Net depth should be at least twice the diameter of the ring.
 Nets should be designed in such a way as to prevent injury to wings of insects – made of
cotton, nylon, marquisette, tulle, organdy, Brussels netting, bobbinet, brusselette, or
cheesecloth, and preferably with threads twisted instead of woven where they meet.
 When netting invertebrates, motions should be quick but gentle.
 Try to perform netting so that specimen is captured in the centre of the net; this will avoid
the ring of the net making contact with and potentially injuring the specimen.
Sweeping net
 Should be made of durable materials.
 Ring diameter should be 30 – 38 cm.
 Net depth should be no more than twice the diameter of the ring.
 Net can be made of any material as long as it is durable. Meshing should be fine to retain
smaller invertebrates.
White sheet(s)
 Can be spread on ground to catch invertebrates dumped from nets
 Are used to catch invertebrates attracted to lights – should be suspended from posts/ trees to
create vertical wall, with lower edge (or second sheet) laid on ground to catch invertebrates
that strike the vertical surface and fall.
 Should be set up in areas sheltered from wind, or on very calm nights.
Lighting Apparatus
 Light should be on a stand or hung approximately 1.5 metres from ground, in front of white
sheet.
 Different species of invertebrates are attracted to different light wavelengths and types of
light – the greater the range of light frequencies, the more invertebrate species will be
attracted.
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The most common lights used are 10 – 15 watt black-light fluorescent tube, and 125 watt,
200 – 220 volt mercury vapour globe bulb.
Power sources include car batteries and portable generators. Portable generators provide
more mobility.

Tweezers
 Care should be taken that invertebrates are not injured when handled with tweezers.
Aspirator
 A device by which an invertebrate can be lifted by suction. It generally consists of a vial or
container with tubing, and can be operated by a suction bulb or by sucking with the mouth.
SURVEY PROTOCOL
SEARCHING
Required gear:
 Headlamps
 Camera
 GPS
 Smooth surfaced white tray
 Holding container
 Notebook
 Aerial insect net
 Spade/ shovel
 Aspirator
Method
Visual searches can be performed at any time during the day or night. Searches should include
microhabitats commonly preferred by various invertebrates:
 Search buildings: on walls, under covers, around beams, in corners, in basements, around
lights, in cracks.
 Tree bark may be peeled back on dead standing or fallen wood, or on live trees where
evidence of boring is seen.
 Search vegetation: check at the base, on the stem or bole, on branches, on/ under leaves, in
or on flowers.
 Check under all rocks and logs. Make sure to replace them exactly where they were found.
 Sift through leaf litter and upper soil layers. Downed tree roots may expose burrowing or
ground-dwelling invertebrates.
 Search for invertebrates in flight and hovering.
 Look for invertebrates in or on the surface of water.
 Look for attractants such as human garbage, fruits, carrion.
 Search on beaches, sandy areas, roads, and shorelines.
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If possible, invertebrates should be identified and processed without disturbance. Take one
photograph of the invertebrate in its surroundings (i.e. – zoomed out) first, as the proceeding steps
are more likely to disturb it and cause it to flee. If no disturbance is required, take photographs of
the dorsal and lateral view of the invertebrate where it rests, as magnified as possible without
disturbing the specimen. If identification is required and not possible without disturbing the
specimen, then specialized handling procedures must be followed to minimize risk of injury to the
specimen. For flighted invertebrates, the specimen should be gently netted. Experienced surveyors
may then reach into the net and grasp the specimen gently but firmly by the legs and remove it
carefully from the net, ensuring the wings are not caught or dragged along the mesh or ring. Keep
in mind that this method of restraint is not useful if there are not enough hands available for
photography. If manual restraint is not possible, for example if the specimen is too small or can
inflict injury on the surveyor, it can also be placed in a holding container for restraint. Non-flighted
invertebrates should be gently coaxed into a tray or holding container for identification and
photographs.
SWEEPING
Required Gear
 Sweeping net
 Tray
 Holding container
 Camera
 GPS
 Headlamp
 Notebook
Method
Sweeping is an excellent method of detecting invertebrates occupying dense, tall vegetation such as
grasses and shrubby brush areas. Sweeping can be done at any time during the day or night. Do
not sweep in wet conditions, as this greatly increases the likelihood of injury to specimens.
Remember to complete all sweeping before submerging net to perform kick netting surveys if the
same net will be used for both tasks. Hold the net vertically with the handle pointing straight up.
Grasp the handle of the net firmly with two hands. While slowly walking forward through the
vegetation, move the net side to side in a sweeping motion with the top of the net held about 30 – 60
centimetres from the ground. Stop approximately every 2 metres to check the net, and process if
necessary. Specimens in the net can be easily injured by the sweeping motion, so net should be
emptied of invertebrates as often as possible to reduce the likelihood of injury. Captured
invertebrates can be emptied into a tray or placed in a holding container for processing.
KICK NETTING
Required Gear
 Kick net/ sweeping net
 Tray
 Camera
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GPS
Notebook
Chest/ hip waders
Sports water bottle

Method
Kick netting is a useful method for sampling aquatic invertebrate presence, especially in rivers with
gravelly or stony substrates. It can be done at any time during the day. The data collected from this
survey will be most effective in conjunction with general habitat characterization and water quality
data. Wearing chest or hip waders, wade into the water. Be cautious of strong or unpredictable
currents, and choose a safe location to enter the water. Assess the bottom substrate of the water
body, as this will affect the technique used to sample the water. Specialized kick nets have filtered
containers to trap sediment disturbed during surveys and have a triangular net ring design to
increase bottom coverage. Fine mesh sweeping nets are acceptable substitutes in most cases,
although care must be taken not to allow excessive sediment build up within the net, as this will
make processing any invertebrates caught extremely difficult. Hold the net vertically, with both
hands on the handle, and the top of the net ring resting on the substrate (if stony) or just above it (if
fine soil). The net should be positioned downstream of the surveyor. The surveyor then walks
upstream in a zig-zag pattern, “kicking” the substrate to disturb it and cause invertebrates to be
dislodged from their cover. Care must be taken not to kick substrate directly into the net. The
success of kick netting procedures is largely dependent on surveyor technique, which must be
developed with experience. The contents of the net can then be emptied into a tray with a small
amount of water. Some invertebrates will cling to the sides of the net, and can be removed by
washing with a gentle stream of water from a water bottle. Processing can take place on shore
within the tray, and specimens can then be returned to the water.
LIGHT TRAP
Required Gear
 Headlamp
 Lighting apparatus
 White Sheet(s)
 Holding container
 Tray
 Aerial insect net
 GPS
 Notebook
 Camera
 Tweezers
 Aspirator
Method
The light trap will be effective for many species of nocturnal invertebrates, although it is important
to note that it will not attract any invertebrate from outside of its boundary of illumination (Martin,
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1977). The light trap can be used at any time during the night; in fact, an entirely new set of species
may be attracted to it almost hourly during the night. The light fixture should be hung
approximately 1.5 metres from the ground, but most importantly in front of a vertical sheet.
Invertebrates attracted by the illumination will land on the sheet or strike it and fall to the ground.
For this reason, the sheet should either be placed so that the bottom edge will lie on the ground, or a
second sheet should be laid below the vertical sheet to catch fallen insects. If possible, specimens
should be processed on the sheet to avoid disturbance. If a specimen must be disturbed, it can be
gently netted or captured in a holding container. If netted, experienced surveyors may then reach
into the net and grasp the specimen gently but firmly by the legs, and remove it carefully from the
net. Keep in mind that this method of restraint is not useful if there are not enough hands available
for photography. If manual restraint is not possible, for example if the specimen is too small or can
inflict injury on the surveyor, it can also be placed in a holding container for restraint. Non-flighted
invertebrates should be gently coaxed into a tray or holding container for identification and
photographs.
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Ministry of the Environment, Northern Region

Guidance for Conducting Baseline and Post-Development Monitoring of
Water Quality and Fish Tissue for Proposed Waterpower Projects
(DRAFT, NOVEMBER, 2010)
Objectives:


To assess pre-development (baseline) and post-development water quality conditions and fish
tissue mercury concentrations in the vicinity of proposed waterpower projects, in order that
impact of waterpower development can be assessed over time.



To acquire data which can be used to better understand the potential for mercury methylation,
mobilization and biological uptake as a result of waterpower development, and, in some cases,
to verify results of predictive modeling.



To collect information for use in establishing current fish consumption guidelines for water
bodies affected by waterpower development.



To provide guidance to proponents of waterpower projects regarding minimum information
required by the Ministry to assess proposed developments.

Water Quality Monitoring:
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 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
o
o



an upstream station(s) that will be above the influence of reservoir development and
flooding;
stations(s) within the area of the proposed reservoir; and
a station within 500 m downstream of the proposed tailrace discharge.

Samples should be analysed 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
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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.

Fish Tissue Monitoring:
Contaminants such as mercury that can bio-magnify through the food chain are often undetectable
in ambient water samples but can result in increases in fish body burdens because fish integrate
spatial and temporal changes in water quality and contaminant availability over time. In order to
evaluate the potential impacts of waterpower development on fish burdens and how fish
consumption guidelines may change over the duration of the project, mercury body burdens must
be examined. To better understand this response, monitoring of mercury concentrations in fish
tissue is required prior to reservoir development to establish background conditions and during the
operation of the facility. Collection of both large fish (those potentially used for human
consumption) and forage fish is needed. Fish communities to be sampled are to be representative
of: a) the area potentially impacted by the development (i.e. area of inundation and downstream);
and b) a reference area that will not be impacted by flooding and is separated by a barrier to fish.
Large fish samples should be prepared as described in the Ministry’s Sport Fish Contaminant
Monitoring Program, “Protocol for the Collection of Sport Fish Samples for Inorganic and Organic
Contaminant Analyses”, portions of which have been included in Appendix A.
Forage fish should also be collected and analyzed for total mercury. A protocol for forage fish
collection is included as Appendix B.
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Appendix A

Large Fish Collections
The following information is taken from the Sport Fish Contaminant Monitoring Program, “Protocol
for the Collection of Sport Fish Samples for Inorganic and Organic Contaminant Analyses”.
Background
For each project, one of more site specific species (depending on fish communities present) should
be selected such that the fish can be caught in sufficient numbers during the year of collection and
that the probability of reproducing the same sample collection over time is high. The species
collected should of differing trophic levels and should consist of at least one piscivore. Common
fish species used are walleye and northern pike.
Non-Lethal Sampling
To reduce mortality of fish communities within the reach of river to be impacted by the
development, it is encouraged that non-lethal sampling protocols be followed consistent with those
identified in Baker et. al (2001). In comparison with traditional methods, non-lethal sampling
lessens the impact on resident fish populations and provides the opportunity to assess
accumulation or depuration of contaminants by individual fish over time through successive
biopsies.
Not all laboratories have the capability of analyzing such small sample sizes. The sampler must
discuss this protocol with their analytical laboratory prior to undertaking fish collections to ensure
that sampling protocols are consistent with laboratory requirements.
Filleting
If non-lethal sampling cannot be undertaken or if mortality arises during specimen collection,
samplers must submit fillets (rather than whole fish) for routine analyses. Normally the analyses
are carried out on tissue from the epaxial muscle (see Figure 1 below) by making an incision with a
clean stainless steel knife on the dorsal surface of the fish as shown (incision no.1). The epaxial
muscle is then removed by cutting from the initial incision toward the tail (incision no.2) until a
sufficient quantity of tissue is obtained. The muscle can be finally separated from the body by
incision no.3. The skin is then removed from the sample and wrapped as indicated (see Sample
Containers). It is very important not to remove tissue from below the lateral line. The sample
should be frozen immediately after filleting and should be in this condition when shipped to the
laboratory. Freezing is the only acceptable preservation technique.
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Appendix A

Large Fish Collections

Sample Size
Large Fish. As a minimum, selected species of large fish should be collected and analyzed for
total mercury. Baseline fish tissue sampling programs should strive to collect 20 individuals per
species (of at least 25 - 55 cm size) with the number of individuals reduced to 10 in subsequent
years.
If fillets are obtained, the following minimum and preferred quantities of tissue required for each
type of analysis are as follows:

Mercury

Absolute Minimum (gm)

Preferred (gm)

20

50
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The absolute minimum amounts are dictated by analytical methodologies and are
inflexible. The larger the sample size the better and more representative the analyses.
Fish smaller than 15 centimetres in length (total length) or only 1 of a species will not be accepted
For smelt, separate the fish into groups of 10 fish of approximately the same size or only one of a
species and wrap in ALUMINUM foil, 10 fish to a package, 10 packages per location. Please
report average lengths and weights for composite samples.
Sample Containers
Individual samples should be placed in small plastic bags or food grade plastic bags and then
frozen. Samples can also be submitted using ALUMINUM foil if plastic bags are not available.
All samples must then be frozen and shipped in a frozen state by utilizing ice packs, frozen bottles
of water, or if available, DRY ICE. Samples should be shipped in a sturdy (styrofoam or hard
plastic) container, preserved with ice or the like.
Sampling Frequency
The post-development monitoring program should include a collection to establish baseline body
burdens prior to reservoir development and to monitor post-construction impacts on a three year
frequency, starting on the third year of operation of the waterpower facility. The need to continue
with this sampling frequency will be reviewed after three cycles of collections have been
completed.
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Appendix B
Forage Fish Collection
Background
To better understand the more immediate potential for mercury methylation and uptake, through
the food chain, all baseline and post-construction monitoring programs should include the
collection of forage fish. A site specific species should be selected such that the fish can be
caught in sufficient numbers during the year of collection and that the probability of reproducing the
same sample collection over time is high. Common fish species used are spottail shiners and
perch.
Forage fish should be first be caught to establish baseline body burdens and then sampled
annually for the first three years after reservoir development. The frequency of forage fish
collections will be reviewed after three years of data has been collected and the need for continued
monitoring will be assessed by the Ministry based on results collected.
Life Stage Selection
Several factors make the use of young-of-the-year (YOY) fish the preferred life stage. YOY fish are
easily aged and due to their limited home range, their body burdens represent bioavailability of
contaminants in that area. Individual fish from a given locality are genetically similar and share the
same environmental history. Furthermore, it is recognized that YOY fish have undifferentiated food
habits. This indicates that contaminant intake from food is relatively uniform among individuals.
YOY fish of a suitable size are available only during a short period of time during each season.
Generally, this occurs in September and October. Older life stages, such as yearlings (1+), are
available during all of the ice-free season for investigative work. Due to their wider home range,
yearling fish are not recommended for site-specific investigations, unless physical barriers exist to
restrict their movement and prevent access to other contaminant sources. Yellow perch (Perca
flavescens), common shiners (Notropis cornutus) and emerald shiners (Notropis atherinoides)
have also been used successfully as biomonitors. All of these species have been shown to
bioaccumulate contaminants. Contaminants may vary from one species to another, therefore, site
specific investigations should be made using the same species.
Fish Size
Fish size varies from year to year based on actual spawning time, water temperature, food sources
and many other factors. The preferred size range for YOY spottail shiners is between 50 and 70
mm in total length and between 50 and 100 mm for YOY perch. Since growth rates can vary
significantly, age confirmation should be made using scales, fin rays or opercles.
Sample Size
Composite samples of 5 to 10 individuals of YOY perch or appropriate cyprinid species should be
collected. Fish should be of sufficient size to yield a composite sample of approximately 10 grams
for routine monitoring. A minimum of five composite samples should be used to define
upstream/background body burdens and a minimum of five composite samples are to be used to
evaluate forage fish body burdens influenced by reservoir development.
Time of Collection and Sampling Frequency
Pre-construction sampling will be undertaken to establish baseline mercury body burdens and
then carried out each year for the first three years after reservoir development. Forage fish
collections will then be coordinated with the large fish collections at three year intervals. The
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frequency for large and forage fish collections can be reviewed after the third cycle of post
construction sampling.
Forage fish are usually collected in September. If weather conditions are poor and repeated site
visits are required fish can also be collected in October. Decreasing water temperatures in autumn
may force fish to move to offshore waters making it difficult to locate and collect fish samples.
Alternatively, sampling can be moved ahead by a couple of weeks (late August) depending on
weather conditions and sampling location. A variety of methods can be used to collect forage fish,
including seine nets, electro- fishing, minnow traps, etc.
Sample Processing
Collection sites vary in the difficulty and time required to obtain a complete sample. Captured fish
should be immediately placed in a plastic bag and kept cool until they can be processed. Care
should be taken to prevent fish from contact with any surface that may contaminate the sample.
Fish should be processed as soon as the collection is complete in the field. Where this is not
possible, samples should be kept cool and processed as soon after collection as possible. During
processing, composite samples of fish are placed on individual sheets of aluminum foil. The total
length (from head to compressed tail) of each fish is measured in millimetres and recorded.
Samples collected for mercury analysis should be placed directly into plastic bags and labelled with
the collection site name, sampling date, species collected and composite number. Samples from
each site should be packaged together and frozen immediately after processing with dry ice and
kept frozen until analyzed.
References:
Baker, R.F., P.J. Blanchfield, M.J. Paterson, R.J. Flett and L Wesson. Evaluation of Nonlethal
Methods for the analysis of Mercury in Fish Tissue. Transactions of the American Fisheries
Society 133:568-576.
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Appendix D
2012 Field Study Permitting

2012-2013 ENVIRONMENTAL CHARACTERISTICS REPORT – MARTER TOWNSHIP HYDROELECTRIC GENERATING STATION

2012-2013 ENVIRONMENTAL CHARACTERISTICS REPORT – MARTER TOWNSHIP HYDROELECTRIC GENERATING STATION

2012-2013 ENVIRONMENTAL CHARACTERISTICS REPORT – MARTER TOWNSHIP HYDROELECTRIC GENERATING STATION

2012-2013 ENVIRONMENTAL CHARACTERISTICS REPORT – MARTER TOWNSHIP HYDROELECTRIC GENERATING STATION

2012-2013 ENVIRONMENTAL CHARACTERISTICS REPORT – MARTER TOWNSHIP HYDROELECTRIC GENERATING STATION

2012-2013 ENVIRONMENTAL CHARACTERISTICS REPORT – MARTER TOWNSHIP HYDROELECTRIC GENERATING STATION

2012-2013 ENVIRONMENTAL CHARACTERISTICS REPORT – MARTER TOWNSHIP HYDROELECTRIC GENERATING STATION

2012-2013 ENVIRONMENTAL CHARACTERISTICS REPORT – MARTER TOWNSHIP HYDROELECTRIC GENERATING STATION

2012-2013 ENVIRONMENTAL CHARACTERISTICS REPORT – MARTER TOWNSHIP HYDROELECTRIC GENERATING STATION

2012-2013 ENVIRONMENTAL CHARACTERISTICS REPORT – MARTER TOWNSHIP HYDROELECTRIC GENERATING STATION

2012-2013 ENVIRONMENTAL CHARACTERISTICS REPORT – MARTER TOWNSHIP HYDROELECTRIC GENERATING STATION

Appendix E
Stuart’s Rapids and James’ Rapids Cross-section Data
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Stuart’s Rapids Cross-section Data
Stuart's Rapids Cross-section CS #1
Stations run from water's edge, south to north
STATION
1
2
3
4
5
6
7
8
9

UTM (zone 17N)
5304631 583683
5304634 583678
5304636 583676
5304635 583675
5304638 583673
5304640 583665
5304642 583662
5304644 583658
5304644 583656

DEPTH (cm)
0
44
100
180
280
348
276
60
0

Stuart's Rapids Cross-section CS #2
Stations run from water's edge, south to north
STATION
1
2
3
4
5
6
7
8
9
10
11
12

UTM (ZONE 17N)
5304651 583696
5304654 583695
5304659 583695
5304669 583698
5304681 583696
5304691 583694
5304700 583691
5304708 583688
5304718 583684
5304722 583681
5304723 583681
5304721 583681

DEPTH (cm)
0
70
140
245
472
701
792
853
853
838
280
0

Stuart's Rapids Cross-section CS #3
Stations run from water's edge, south to north
STATION
1
2
3
4

UTM (ZONE 17N)
5304647 583719
5304651 583718
5304652 583717
5304655 583715

DEPTH (cm)
0
38
134
280
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5
6
7
8
9
10
11
12
13
14
15

5304656 583715
5304670 583721
5304681 583728
5304692 583729
5304697 583730
5304707 583732
5304715 583731
5304719 583728
5304726 583728
5304732 583726
5304736 583722

460
556
536
548
335
210
70
70
70
40
0

Stuart's Rapids Cross-section CS #4
Stations run from water's edge, south to north
STATION
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

UTM (ZONE 17N)
5304637 583727
5304645 583727
5304653 583727
5304663 583736
5304667 583745
5304677 583746
5304690 583740
5304702 583742
5304708 583744
5304721 583751
5304736 583751
5304743 583753
5304746 583754
5304748 583754
5304752 583752

DEPTH (cm)
0
45
210
330
304
348
328
250
280
390
270
132
26
48
0

Stuart's Rapids Cross-section CS #5
Stations run from water's edge, west to east
STATION
1
2
3
4
5

UTM (ZONE 17N)
5304627 583799
5304628 583800
5304630 583804
5304631 583807
5304633 583809

DEPTH (cm)
0
70
90
210
240
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6
7
8
9

5304636 583811
5304637 583814
5304637 583814
5304637 583816

180
120
60
0

Stuart's Rapids Cross-section CS #6
Stations run from water's edge, south to north
STATION
1
2
3
4
5
6
7
8
9
10

UTM (ZONE 17N)
5304566 583861
5304567 583860
5304570 583859
5304579 583857
5304583 583856
5304588 583858
5304594 583859
5304596 583858
5304598 583858
5304598 583857

DEPTH (cm)
0
100
42
200
260
300
300
180
120
0

Stuart's Rapids Cross-section CS #7
Stations run from water's edge, west to east
STATION
1
2
3
4
5
6
7
8
9

UTM (ZONE 17N)
5304637 583864
5304631 583867
5304626 583869
5304622 583872
5304622 583881
5304624 583885
5304624 583886
5304624 583888
5304625 583891

DEPTH (cm)
0
60
305
310
180
100
70
45
0
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James’ Rapids Cross-section Data
James' Rapids Cross-section Results
Stations run from water's edge, south to north
STATION
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

UTM (ZONE 17N)
590771 5296449
590774 5296451
590775 5296452
590777 5296453
590778 5296454
590780 5296456
590781 5296458
590782 5296459
590784 5296461
590785 5296463
590786 5296465
590787 5296467
590788 5296468
590789 5296470
590790 5296472
590791 5296474
590793 5296476
590794 5296478
590795 5296481
590796 5296483
590798 5296485
590799 5296488
590799 5296490
590800 5296493
509800 5296495
590801 5296497
590800 5296500
590801 5296451

DEPTH (cm)
0
60
70
70
110
80
170
120
170
190
220
200
210
180
190
210
310
220
190
140
130
170
130
80
60
30
10
0

SUBSTRATE
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock

James' Rapids Upriver Survey Points
Stations run from west to east
STATION

UTM (ZONE 17N)
1 590712 5296485
2 590712 5296472

DEPTH (cm)
SUBSTRATE
500 Clay
450 Clay
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3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

590714 5296497
590715 5296502
590721 5296557
590756 5296468
590762 5296474
590767 5296484
590770 5296454
590774 5296462
590776 5296487
590781 5296468
590785 5296477
590785 5296491
590789 529480
590799 5296488
590799 5296492
590800 5296499

410
80
300
200
370
280
150
140
180
170
190
130
180
170
130
110

Clay
Clay
Clay
Clay
Clay
Clay
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock
Bedrock

James' Rapids Downriver Survey Points
Stations run from west to east
STATION
1
2
3
4
5
6
7
8
9
10
11
12
13

UTM (ZONE 17N)
590785 5296455
590793 5296451
590806 5296449
590819 5296482
590821 5296455
590822 5296470
590826 5296405
590834 5296414
590836 5296477
590838 529428
590850 5296442
590854 5296472
590857 5296455

DEPTH (cm)
260
260
260
260
310
370
130
340
280
440
450
370
450

SUBSTRATE
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
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Appendix F
Marter Township Project Area YSI Meter Readings
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Marter Township YSI Meter Readings
Date taken: 28-Aug-12
UTM 17N 583676 5306672
Dam Location
Water temperature:
Specific Conductance:
Total Dissolved Solids:
Dissolved Oxygen:
Acidity:
ORP:

20.32C
0.178 mS/c/cm
0.162 mS/cm
0.116 g/L
96.60%
8.73 mg/L
7.87 pH
-42.2 mV

Date taken: 30-Aug-12
UTM 17N 590784 5296466
Location: James’ Rapids
Water temperature:
Specific Conductance:
Total Dissolved Solids:
Dissolved Oxygen:
Acidity:
ORP:

19.37C
0.163 mS/c/cm
0.146 mS/cm
0.106 g/L
92.60%
8.52 mg/L
7.94 pH
-42.9 mV

Date taken: 19-Nov-12
UTM 17N 583559 5306400
Location: Below Krugerdorf
Chutes
Water temperature:
Specific Conductance:
Total Dissolved Solids:
Dissolved Oxygen:
Acidity:
ORP:

2.99C
0.144 mS/c/cm
0.083 mS/cm
0.07 g/L
123.70%
16.62 mg/L
5.56 pH
259.1 mV
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YSI Parameters and other Descriptors for Six Points within Blanche River Extended Downriver Area B
YSI Parameters
Water
temp

Specific
Conductance
(mS/
(µS/
cmc)
cm)

Dissolved
Oxygen
(mg/
(%)
L)

OxidationReduction
Potential

pH

River
Depth

River
Width

(m)

(m)

(m)

Date

Time
(hrs)

14 May

0928

12.06

0.13

100

101.8

10.99

6.70

6.9

59.2

0.73

2.5

30

14 May

1037

12.31

0.13

102

104.7

11.21

7.4

-27

34.0

0.71

3.42

25

17T
583705
5303353

Location
90 m from
base of
Stuart's
Rapids
180 m
from top
of Rapids
#1
100 m
from base
of Rapids
#2

14 May

1411

12.85

0.13

103

110.2

11.65

7.28

-21

25.8

0.71

3.09

15

17T
583890
5301911

general

14 May

1547

13.3

0.14

105

111.2

11.6

7.4

-26

17.0

0.71

3.5

20

17T
584797
5301342

general

15 May

0847

12.89

0.14

105

103.8

10.95

7.27

-21

19.5

0.72

3.20

20

17T
586789
5299952

Confluenc
e with
Englehart
River

15 May

1027

13.12

0.14

107

103.1

10.81

7.34

-25

20.5

0.70

3.6

30

UTM
17T
583675
5304633
17T
583578
5303836

(°C)

(S.U.)
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(pHm
V)

Secchi
Depth

Appendix G
Methylmercury Fish Tissue Sampling Data
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Survey dates: Monday
August 27 - Thursday August
30, 2012
Water Temperature: 20.32C
(taken by YSI meter on 28
August 2012)

Marter Township Hydroelectric
Project
Methylmercury Fish Tissue
Sampling
Blanche River
Data and samples collected by:
ORMG (Bob Labranche and Lisa
Uskov)

4' Trap Net Set #1: UTM
17T 5308504 582192
Set August 27 at 1600 - August 29
at 1500

Methylmercury Fish Samples
Date
28-Aug

28-Aug
28-Aug
28-Aug
28-Aug
29-Aug

Fish Species
White Sucker

White Sucker
White Sucker
White Sucker
White Sucker
White Sucker

Size Class
Large Fish

Fish #
2

Large Fish
Large Fish
Large Fish
Large Fish
Large Fish

3
4
5
6
7

Number of Fish

Length
(mm)

Total Length
(mm)
412

Incidental Fish Captures (released on site)
Date

Fish Species
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366
319
295
267
476

Weight (g)
680

620
360
280
160
490

Comments
Egg sacs
located during
filleting

28-Aug
28-Aug

White Sucker
White Sucker

2
10

150
150-200

Fish Species
White Sucker
Cyprinidae sp.

Size Class
Large Fish
Forage Fish

Fish #
1
1

Number of Fish
4

Length
(mm)
150

2

200

4' Trap Net Set #2 UTM 17T
5308107 582696
Set August 27 at 1430 - August 29
at 1300

Methylmercury Fish Samples
Date
28-Aug
28-Aug

Total Length
(mm)
314
-

Weight (g)
330
30

Comments

Total Length
(mm)
205

Weight (g)
100

Comments

Incidental Fish Captures (released on site)
Date
28-Aug
28-Aug

Fish Species
White Sucker
Small-mouth
Bass

4' Trap Net Set #3 UTM 17T
5309362 581784
Set August 29 at 1330 - August 30
at 1300

Methylmercury Fish Samples
Date
Aug-30

Fish Species
Small-mouth

Size Class
Large Fish

Fish #
8
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Aug-30
Aug-30
Aug-30
Aug-30
Aug-30
Aug-30
Aug-30
Aug-30
Aug-30
Aug-30

Bass
Small-mouth
Bass
Small-mouth
Bass
Small-mouth
Bass
White Sucker
White Sucker
White Sucker
White Sucker
White Sucker
White Sucker
White Sucker

Large Fish

9

230

190

Large Fish

10

220

150

Large Fish
Large Fish
Large Fish
Large Fish
Large Fish
Large Fish
Large Fish
Large Fish

11
12
13
14
15
16
17
18

Number of Fish

Length
(mm)

2
1

150
150

255
265
388
336
230
342
210
410

250
220
590
410
110
410
80
740

Egg sacs found
during filleting

Incidental Fish Captures (released on site)
Date
30-Aug
30-Aug

Fish Species
Small-mouth
Bass
White Sucker

4' Trap Net Set #4 UTM 17T
5308259 582344
Set August 29 at 1530 - August 30
at 1230

Methylmercury Fish Samples
Date
29-Aug

Fish Species
-

Size Class
-

Total Length
(mm)

Fish #
-

-
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Weight (g)
-

Comments
-

Incidental Fish Captures (released on site)
Date
30-Aug

Fish Species
White Sucker

Number of Fish
2

Length
(mm)
200

Seine Netting UTM 17T
5308075 582695
Methylmercury Fish Samples
Date
29-Aug
29-Aug
29-Aug
29-Aug
29-Aug

Fish Species
Cyprinidae
spp.
Cyprinidae
spp.
Cyprinidae
spp.
Cyprinidae
spp.
Cyprinidae
spp.

Size Class
Forage Fish
Forage Fish
Forage Fish
Forage Fish
Forage Fish

Sample #
Composite
Sample 2
Composite
Sample 3
Composite
Sample 4
Composite
Sample 5
Composite
Sample 6

# of Fish in
Sample

Total
Sample
Weight (g)

11

30

6

30

9

20

6

20

5

30
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Comments

Appendix H
List of Confirmed and Potential Species in the Marter Township Project
Area
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Group
Trees

Other
Flora

Confirmed Species
Common Name
Ash, Black
Aspen, Trembling
Birch, White
Birch, Yellow
Cedar, Eastern White
Elm, White
Fir, Balsam
Ironwood
Maple, Red
Pine, Jack
Pine, Red
Pine, White
Poplar, Balsam
Spruce, Black
Spruce, White
Tamarack

Scientific Name
Fraxinus nigra
Populus tremuloides
Betula papyrifera
Betula alleghaniensis
Thuja occidentalis
Ulmus americana
Abies balsamea
Ostrya virginiana
Acer rubrum
Pinus banksiana
Pinus resinosa
Pinus strobus
Populus balsamifera
Picea mariana
Picea glauca
Larix laricina

Alder, Speckled
Anemone, Canada
Anemone, Wood
Arbutus, Trailing
Aster, Ciliolate
Aster, Large-leaved
Aster, Panicled
Aster, Purple-stemmed
Aster, Tall Flat-topped
Avens, Large-leaved
Avens, Yellow
Baneberry, Red
Bedstraw, Fragrant

Alnus incana ssp. rugosa
Anemone canadensis
Anemone quinquefolia
Epigaea repens
Aster ciliolatus
Aster macrophyllus
Symphyotrichum lanceolatum
Aster puniceus
Aster umbellatus
Geum macrophyllum
Geum aleppicum
Actaea rubra
Galium triflorum

Group
Birds

Common Name
Bittern, American
Bittern, Least
Blackbird, Red-winged
Bluebird, Eastern
Bunting, Indigo
Chickadee, Black-capped
Crane, Sandhill
Crow, American
Dove, Mourning
Duck, American Black
Duck, Wood
Eagle, Bald
Eagle, Golden
Finch, Purple
Flicker, Northern
Flycatcher, Alder
Flycatcher, Least
Flycatcher, Willow
Goldeneye, Common
Goldfinch, American
Goose, Canada
Goshawk, Northern
Grackle, Common
Grosbeak, Evening
Grosbeak, Pine
Grosbeak, Rose-breasted
Grouse, Ruffed
Gull, Herring
Gull, Ring-billed
Harrier, Northern
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Scientific Name
Botaurus lentiginosus
Ixobrychus exilis
Agelaius phoeniceus
Sialia sialis
Passerina cyanea
Poecile atricapillus
Grus canadensis
Corvus brachyrhynchos
Zenaida macroura
Anas rubripes
Aix sponsa
Haliaeetus leucocephalus
Aquila chrysaetos
Carpodacus purpureus
Colaptes auratus
Empidonax alnorum
Empidonax minimus
Empidonax traillii
Bucephala clangula
Spinus tristis
Branta canadensis
Accipiter gentilis
Quiscalus quiscula
Coccothraustes vespertinus

Pinicola enucleator
Pheucticus ludovicianus
Bonasa umbellus
Larus argentatus
Larus delawarensis
Circus cyaneus

Other
Flora
Con’t

Bedstraw, Rough
Beggar-ticks, Nodding
Bellflower, Large-flowered
Bindweed, Black-fringed
Blackberry, Common
Bloodroot, Canada
Blue-eyed Grass, Little
Blue Joint, Canada
Bluebells, Northern
Blueberry, Low Sweet
Blueberry, Velvet-Leaf
Boneset
British Soldiers
Buckwheat, Climbing False
Buckthorn, Alder-leaved
Bugleweed, Northern
Bunchberry
Burdock, Common
Buttercup, Tall
Cherry, Choke
Cherry, Pin
Chicory
Cinquefoil
Cladonia, Perforated
Clover, Alsike
Clover, Red
Clover, White
Club-moss, Interrupted
Club-moss, Wolf's Claw
Coltsfoot, Sweet
Columbine, Wild
Cranberry, High-bush

Galium asprellum
Bidens cernuus
Uvularia grandiflora
Polygonum cilinode
Rubus allegheniensis
Sanguinaria canadensis
Sisyrinchium montanum
Calamagrostis canadensis
Mertensia paniculata
Vaccinium angustifolium
Vaccinium myrtilloides
Eupatorium perfoliatum
Cladonia cristatella
Polygonum scandens
Rhamnus alnifolia
Lycopus uniflorus
Cornus canadensis
Arctium minus
Ranunculus acris
Prunus virginiana
Prunus pensylvanica
Cichorium intybus
Potentilla sp.
Cladonia multiformis
Triflorum hybridum ssp. elegans

Trifolium pratense
Trifolium repens
Lycopodium annotinum
Lycopodium clavatum
Petasites frigidus
Aquilegia canadensis
Viburnum trilobum

Birds
Con’t

Hawk, Broad-winged
Hawk, Red-tailed
Hawk, Sharp-shinned
Heron, Great Blue
Hummingbird, Ruby-throated
Jay, Blue
Junco, Dark-eyed
Kestrel, American
Killdeer
Kingbird, Eastern
Kingfisher, Belted
Kinglet, Golden-crowned
Kinglet, Ruby-crowned
Loon, Common
Mallard
Merganser, Common
Nighthawk, Common
Nuthatch, Red-breasted
Nuthatch, White-breasted
Oriole, Baltimore
Ovenbird
Owl, Barred
Owl, Great Horned
Owl, Northern Saw-whet
Phoebe, Eastern
Raven, Common
Redstart, American
Robin, American
Sandpiper, Spotted
Sapsucker, Yellow-bellied
Siskin, Pine
Sparrow, Chipping
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Buteo platypterus
Buteo jamaicensis
Accipiter striatus
Ardea herodias
Archilochus colubris
Cyanocitta cristata
Junco hyemalis
Falco sparverius
Charadrius vociferus
Tyrannus tyrannus
Ceryle alcyon
Regulus satrapa
Regulus calendula
Gavia immer
Anas platyrhynchos
Mergus merganser
Chordeiles minor
Sitta canadensis
Sitta carolinensis
Icterus galbula
Seiurus aurocapillus
Strix varia
Bubo virginianus
Aegolius acadicus
Sayornis phoebe
Corvus corax
Setophaga ruticilla
Turdus migratorius
Actitis macularia
Sphyrapicus varius
Cardeulis pinus
Spizella passerina

Other
Flora
Con’t

Cranesbill, Bicknell's
Creeper, Virginia
Cucumber-root, Indian
Currants
Daisy, Ox-Eye
Dandelion, Common
Day-lily, Orange
Dewdrop
Dock, Curled
Dogbane, Spreading
Dogwood, Alternate-leaved
Dogwood, Red Osier
Dogwood, Round-leaved
Elder, Red-berried

Geranium bicknellii
Parthenocissus vitacea
Medeola virginiana
Ribes spp.
Leucanthemum vulgare
Taraxacum officinale
Hemerocallis fulva
Dalibarda repens
Rumex crispus
Apocynum androsaemifolium
Cornus alternifolia
Cornus stolonifera
Cornus rugosa

Evening-primrose, Common

Oenothera biennis
Anaphalis margaritacea
Euphrasia americana
Pteridium aquilinum
Cystopteris bulbifera
Osmunda cinnamomea
Dryopteris cristata
Osmunda claytoniana

Everlasting, Pearly
Eyebright
Fern, Bracken
Fern, Bulblet
Fern, Cinnamon
Fern, Crested Wood
Fern, Interrupted
Fern, Lady
Fern, Maidenhair
Fern, Marginal Wood
Fern, Marsh
Fern, Northern Beech
Fern, Oak
Fern, Ostrich
Fern, Sensitive
Fern, Spinulose Wood
Fireweed

Sambucus racemosa ssp. pubens

Athyrium filix-femina ssp.
angustum

Adiantum pedatum
Dryopteris marginalis
Thelypteris palustris
Phegopteris connectilis
Gymnocarpium dryopteris
Matteuccia struthiopteris
Onoclea sensibilis
Dryopteris carthusiana
Epilobium angustifolium

Birds
Con’t

Sparrow, Savannah
Sparrow, Song
Sparrow, White-throated
Swallow, Northern Rough-winged
Teal, Blue-winged
Teal, Green-winged
Thrasher, Brown
Thrush, Hermit
Turkey, Wild
Veery
Vireo, Red-eyed
Vulture, Turkey
Warbler, Bay-breasted
Warbler, Black-and-White
Warbler, Black-Throated Blue
Warbler, Black-Throated Green
Warbler, Blackburnian
Warbler, Cape May
Warbler, Chestnut-sided
Warbler, Golden-winged
Warbler, Magnolia
Warbler, Mourning

Passerculus sandwichensis
Melospiza melodia
Zonotrichia albicollis
Stelgidopteryx serripennis
Anas discors
Anas crecca
Toxostoma rufum
Catharus guttatus
Meleagris gallopavo
Catharus fuscescens
Vireo olivaceus
Cathartes aura
Setophaga castanea
Mniotilta varia
Setophaga caerulescens
Setophaga virens
Setophaga fusca
Setophaga tigrina
Setophaga pensylvanica
Vermivora chrysoptera
Setophaga magnolia
Geothlypis philadelphia

Warbler, Nashville
Warbler, Pine
Warbler, Tennessee
Warbler, Wilson's
Warbler, Yellow
Warbler, Yellow-rumped
Waxwing, Cedar
Whip-poor-will
Woodcock, American
Woodpecker, Black-Backed

Vermivora ruficapilla
Setophaga pinus
Oreothlypis peregrina
Wilsonia pusilla
Setophaga petechia
Setophaga coronata
Bombycilla cedrorum
Caprimulgus vociferus
Scolopax minor
Picoides arcticus
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Other
Flora
Con’t

Forget-me-not, Smaller
Fleabane, Philadelphia
Goldenrod
Goldenrod, Canada
Goldthread
Grass, Agrostis
Grass, Brome
Grass, Fescue
Grass, Glyceria
Grass, Orchard
Grass, Panicum
Grass, Poa
Grass, Reed Canary
Ground Pine
Hawkweed, Orange
Hawkweed, Yellow
Hawthorn, var.
Hazel, Beaked
Helleborine, Common
Honeysuckle, Bush
Honeysuckle, Fly
Horehound, American Water

Horsetail var.
Iris, Canada Blue Flag
Ivy, Poison
Joe-Pye Weed, Spotted
Juneberry, Downy
Juneberry, Low
Juniper, Common
Labrador Tea
Lady’s-slipper, Pink
Laurel, Sheep

Myosotis laxa
Erigeron philadelphicus
Solidago hispida
Solidago canadensis
Coptis trifolia
Agrostis sp.
Bromus sp.
Festuca sp.
Glyceria sp.
Dactylis glomerata
Panicum sp.
Poa sp.
Phalaris arundinacea
Lycopodium dendroideum
Hieracium aurantiacum
Hieracium caespitosum
Crataegus spp.
Corylus cornuta
Epipactus helleborine
Diervilla lonicera
Lonicera canadensis
Lycopus americanus
Equisetum spp.
Iris versicolor
Toxicodendron radicans
Eupatorium maculatum
Amelanchier arborea
Amelanchier spicata
Juniperus communis
Ledum groenlandicum
Cypripedium acaule
Kalmia angustifolia

Birds
Con’t

Woodpecker, Downy
Woodpecker, Hairy
Woodpecker, Pileated
Wren, Winter
Yellowthroat, Common

Invertebrates Ants
Aphids/ Plant Lice
Bees, Bumble
Bee, Honey
Beetles, Bark/Snout
Beetles, Carrion
Beetles, Click
Beetles, Darkling
Beetles, Lady
Beetles, Leaf
Beetles, Long-horned
Beetles, Scarab
Beeltes, Soldier
Beetles, Tiger
Boatmen, Water
Bugs, Assassin
Bugs, Burrowing
Bugs, Giant Water
Bugs, Leafhopper
Bugs, Plant
Bugs, Shield-backed
Bugs, Stink
Bugs, Treehopper
Butterflies, Blues/Coppers/Hairstreaks

Butterflies, Brush-footed
Butterflies, Metalmarks
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Picoides pubescens
Picoides villosus
Dryocopus pileatus
Troglodytes troglodytes
Geothlypis trichas
Formicidae spp.
Aphididae spp.
Bombus spp.
Apis mellifera
Curculionidae spp.
Silphidae spp.
Elateridae sp
Tenebrionidae spp.
Coccinellidae spp.
Chrysomelidae spp.
Cerambycidae spp.
Scarabaeidae spp.
Cantharidae spp.
Cicindelinae spp.
Corixidae spp.
Reduviinae spp.
Cydnidae spp.
Belostomatidae spp.
Cicadellinae spp.
Miridae spp.
Scutelleridae spp.
Pentatomidae spp.
Membracinae spp.
Lycaenidae spp.
Nymphalidae spp.
Rioinidae spp.

Other
Flora
Con’t

Leatherwood
Lettuce, Wild
Lichen, Diplotomma
Lichen, Lecidella
Lichen, Leptogium
Lichen, Monk's Hood
Lichen, Parmelia
Lichen, Peltigera
Lichen, Powder Horn
Lichen, Powdered Funnel
Lichen, Reindeer
Lichen, Xanthoparmelia
Lichen, Woolly-foam
Lily, Blue Bead
Liverwort, Snake
Lungwort
Maple, Mountain
Marigold, Marsh
Mayflower, Canada
Meadow-rue, Early
Mint, Wild
Mitrewort, Naked
Mniums
Monkeyflower, Square-stemmed

Moss, Creeping
Moss, Peat
Moss, Upright
Mountain-holly
Mullein, Common
Mushrooms, Polypore
Mushrooms, Russula
Nightshade, Small Enchanter's

Dirca palustris
Lactuca spp.
Diplotomma epipolium
Lecidella spp.
Leptogium spp.
Hypogymnia physodes
Parmelia sp.
Peltigera sp.
Cladonia coniocraea
Cladonia cenotea
Cladina rangiferina
Xanthoparmelia spp.
Stereocaulon tomentosum
Clintonia borealis
Conocephalum conicum
Lobaria pulmonaria
Acer spicatum
Caltha palustris
Maianthemum canadense
Thalictrum dioicum
Mentha arvensis
Mitella nuda
Mnium sp.
Mimulus ringens
Pleurocrapous spp.
Sphagnum spp.
Acrocarpous spp.
Nemopanthus mucronatus
Verbascum thapsus
Polyporaceae spp.
Russula sp.
Circaea lutetiana

Invertebrates Butterflies, Parnassians/Swallowtails
Butterflies, Sulphurs/Whites/Yellows
Con’t
Caddisflies
Centipede, Soil
Crayfish
Cicadas
Crickets, Field/House
Damselflies, Bluets
Damselflies, Jewelwings
Damselflies, Narrow-winged
Damselflies, Spreadwings
Dragonflies, Clubtails
Dragonflies, Cruisers
Dragonflies, Darners
Drongflies, Emeralds
Dragonflies, Skimmers
Dragonflies, Spiketails
Fireflies
Flies, Black
Flies, Blow
Flies, Deer
Flies, Horse
Flies, Phantom Crane
Flies, Syrphid
Grasshoppers, Band-winged
Grasshoppers, Slant-faced
Grasshoppers, Spur-throated
Hornets/Yellowjackets
Katydids, Shield-backed
Mayflies
Millipedes
Millipedes
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Papilionidae spp.
Pieridae spp.
Trichoptera spp.
Geophilomorpha spp.
Cambaridae spp.
Cicadidae spp.
Gryllinae spp.
Enallagma spp.
Calopteryx spp.
Coenagrionidae spp.
Lestidae spp.
Gomphidae spp.
Macromiidae spp.
Aeshnidae spp.
Corduliidae spp.
Libellulidae spp.
Cordulegastridae spp.
Lampyridae spp.
Simulium spp.
Calliphoridaespp.
Chrysops spp.
Tabanus spp.
Ptychopteridae spp.
Syrphidae spp.
Oedipodinae spp.
Acridinae spp.
Melanoplinae spp.
Vespinae spp.
Tettigoniinae spp.
Ephemeroptera spp.
Paradoxosomatidae spp.
Spirobolidae spp.

Other
Flora
Con’t

Old Man's Beard
Orchid, Small Purple-fringed

Parnsip, Cow
Pipe, Indian
Pixie Cup, False
Pixie Cup, Mealy
Plantain, Common
Polypody, Common
Puffball
Pussytoes, Field
Pyrola var.
Quackgrass
Queen Anne's Lace
Raisin, Northern Wild
Raspberry, Dwarf
Raspberry, Wild Red
Rattlesnake-root var.
Redtop
Rose, Prickly Wild
Rose, Smooth Wild
Rush, Path
Sarsaparilla, Wild
Sawgrass
Saxifrage, Golden
Scouring Rush, Dwarf
Sedges, Scirpus
Sedges, Carex
Serviceberry, Red-twigged
Serviceberry, Smooth
Snakeroot, Black
Solomon's Seal, False
Solomon's Seal, Hairy

Usnea spp.
Platanthera Psycodes
Heracleum lanatum
Monotropa uniflora
Cladonia chlorophaea
Cladonia chlorophaea
Plantago major
Polypodium virginianum
Scleroderma cepa
Antennaria neglecta
Pyrola sp.
Elymus repens
Daucus carota
Viburnum cassinoides
Rubus pubescens
Rubus idaeus spp.
Prenanthes spp.
Agrostis gigantea
Rosa acicularis ssp. sayi
Rosa blanda
Juncus tenuis
Aralia nudicaulis
Cladium spp.
Chrysosplenium americanum
Equisetum scirpoides
Scirpus spp.
Carex spp.
Amelanchier sanguinea
Amelanchier laevis
Sanicula marilandica
Maianthemum racemosum
Polygonatum pubescens

Invertebrates Mollusc, Ambleminae
Mollusc, Anodontinae
Con’t
Mollusc, Lampsilinae
Mosquitoes
Moths, Bomolocha
Moths, Crambid Snout
Moths, Cutworm/ Darts
Moths, False Owlet/Hooktip
Moths, Geometrid
Moths, Ghost
Moths, Lappet/ Tents
Moths, Leaf-skeletonizer
Moths, Lichen
Moths, Prominent
Moths, Pyralid
Moths, Silkworm
Moths, Sphinx
Moths, Swallowtail
Moths, Tiger
Moths, Tortricid
Moths, Underwing
Sawflies
Skippers
Slug, Arion
Snails, Pond
Snails, Tadpole
Spiders, Crab
Spiders, Cobweb
Spiders, Fishing/Nursery Web
Spiders, Funnel-web
Spiders, Jumping
Spiders, Orb-weavers
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Ambleminae spp.
Anodontinae spp.
Lamspilinae spp.
Culicid spp.
Hypeninae spp.
Crambidae spp.
Noctuinae spp.
Drepanidae spp.
Geometridae spp.
Hepialidae spp.
Lasiocampidae spp.
Zygaenidae spp.
Lithosiini spp.
Notodontidae spp.
Pyralidae spp.
Bombycidae spp.
Sphingidae spp.
Uraniidae spp.
Arctiini spp.
Tortricidae spp.
Catocala spp.
Symphyta spp.
Hesperiidae spp.
Arion spp.
Lymnaeidae spp.
Physidae spp.
Thomisidae spp.
Theridiidae spp.
Pisauridae spp.
Agelenidae spp.
Salticidae spp.
Araneidae spp.

Other
Flora
Con’t

Solomon's Seal, Little False
Sorrel, Sheep
Sow-thistle, Common
Spikenard
St. John's Wort, Marsh
Starflower
Stitchwort
Strawberry, Common
Strawberry, Woodland
Sweet-fern
Sweet-gale
Tansy, Common
Thistle, Bull
Thistle, Canada
Thistle, Swamp
Timothy
Trefoil, Bird's-foot
Trillium, Nodding
Twinflower
Twisted-stalk, Rose
Vetch, Cow
Viburnum, Maple-leaved
Violet, Downy Yellow
Violet, Kidney-leaved
Violet, Northern Blue
Violet, Northern White
Violet, Woolly Blue
Virgin's-bower, Purple
Willow var.
Wintergreen
Wood-sorrel, Upright
Yarrow

Maianthemum stellatum
Rumex acetosella
Sonchus oleraceus
Aralia racemosa
Triadenum fraseri
Trientalis borealis
Stellaria sp.
Fragaria virginiana
Fragaria vesca
Comptonia peregrina
Myrica gale
Tanacetum vulgare
Cirsium vulgare
Cirsium arvense
Cirsium muticum
Phleum pratense
Lotus corniculata
Trillium cernuum
Linnaea borealis
Streptopus roseus
Vicia cracca
Viburnum acerifolium
Viola pubescens
Viola renifolia
Viola septentrionalis
Viola mackloskeyi ssp. pallens

Viola sororia
Clematis verticillaris
Salix spp.
Gaultheria procumbens
Oxalis acetosella ssp. montana

Achillea millefolium

Invertebrates Spiders, Wolf
Stoneflies
Con’t
Water Striders

Lycosidae spp.
Plecoptera spp.
Gerridae spp.

Amphibians

Bullfrog, American
Frog, Green
Frog, Mink
Frog, Northern Leopard
Frog, Wood
Peeper, Spring
Toad, American

Rana catesbeiana
Rana clamitans
Rana septentrionalis
Rana pipiens
Rana sylvatica
Pseudacris crucifer
Bufo americanus

Mammals

Bat, Big Brown
Bat, Little Brown
Bat, Northern Long-eared
Bear, Black
Beaver, North American
Chipmunk, Eastern
Deer, White-tailed
Fisher
Fox, Red
Groundhog
Hare, Snowshoe
Mink, American
Moose
Mouse, Deer
Mouse, Meadow Jumping
Muskrat
Otter, River
Porcupine
Raccoon
Skunk, Striped

Eptesicus fuscus
Myotis lucifugus
Myotis septentrionalis
Ursus americanus
Castor canadensis
Tamias striatus
Odocoileus virginianus
Martes pennanti
Vulpes vulpes
Marmota monax
Lepus americanus
Neovison vison
Alces alces
Peromyscus maniculatus
Zapus hudsonius
Ondatra zibethicus
Lontra canadensis
Erethizon dorsatum
Procyon lotor
Mephitis mephitis
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Aquatics

Arrowhead, Broad-leaved
Bur-reed, Floating
Bur-reed, Large-fruited
Calla, Wild
Cattail var.
Dock, Great Water
Duckweed var.
Lobelia, Dortmann's
Parsnip, Water
Plantain, Water
Pond-lily, Yellow
Pondweeds
Starwort
Stonewort
Water-lily, White
Water-shield

Sagittaria latifolia
Sparganium fluctuans
Sparganium eurycarpum
Calla palustris
Typha spp.
Rumex orbiculatus
Lemna spp.
Lobelia dortmanna
Sium suave
Alisma plantago-aquatica
Nuphar variegatum
Potamogeton spp.
Callitriche sp.
Chara sp.
Nymphaea odorata
Brasenia schreberi

Mammals
Con’t

Squirrel, Red
Vole, Meadow
Wolf, Timber

Tamiasciurus hudsonicus
Microtus pennsylvanicus
Canis lupus

Reptiles

Gartersnake, Eastern

Thamnophis sirtalis

Fish

Bass, Largemouth
Bass, Rock
Bass, Smallmouth
Dace, Northern Redbelly
Fallfish
Logperch
Minnows
Perch, Yellow
Pike, Northern
Pumpkinseed
Splake
Stickleback, Brook
Sucker, White
Trout, Brook
Trout, Lake
Trout-perch
Walleye
Whitefish, Lake

Micropterus salmoides
Ambloplites rupestris
Micropterus dolomieu
Chrosomus eos
Semotilus corporalis
Percina caprodes
Cyprinidae spp.
Perca flavescens
Esox lucius
Lepomis gibbosus
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Salvelinus fontinalis x S. Namaycush

Culaea inconstans
Catostomus commersonii
Salvelinus fontinalis
Salvelinus namaycush
Percopsis omiscomaycus
Sander vitreus
Coregonus clupeaformis

Appendix I
Broadcast Call Survey Field Sheets
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Appendix J
Inundation Rapids Survey Data
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Survey Results
Kick and Sweep Set #1
Start Coordinates: UTM 17N 5307983 583349
End Coordinates: UTM 17N 5307990 583359
Length of Survey Line: 12 m
Width of Survey Line: 0.3 m
Total Survey Area: 3.6 m2
*Note: The benthic invertebrate sample taken at this site was corrupted. Consequently, this set was
removed from all calculations of survey area.
Kick-and-sweep Set #2
Start Coordinates: UTM 17N 5307991 583355
End Coordinates: UTM 17N 5307998 583360
Length of Survey Line: 9 m
Width of Survey Line: 0.3 m
Total Survey Area: 2.7 m2
Invertebrates Identified As:
Anisoptera (Dragonflies)
Bivalvia (Clam)
Chrionomidae (Midges)
Coleoptera (rifle beetle larva)
Diptera (Tipudidae)(Cranefly larva)
Ephemeroptera (Mayflys)
Plecoptera (Stoneflys)
Trichoptera (Caddisflys)
Water Penny
Total

Total Count:
1
2
3
3
1
73
13
53
1
150
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Kick-and-sweep Set #3
Start Coordinates: UTM 17N 5308010 583343
End Coordinates: UTM 17N 5308009 583360
Length of Survey Line: 16.5 m
Width of Survey Line: 0.3 m
Total Survey Area: 4.95 m2
Invertebrates Identified As:
Chironmidae (Midges)
Coleoptera (rifle beetle larva)
Diptera (Horsefly Larva)
Diptera (Tipulidae) Crane fly larva
Ephemeroptera (Mayfly)
Misc Diptera
Plecoptera (Stonefly)
Trichoptera (Caddisfly)
Veneroida (Fingernail clam)
Total

Total Count:
12
4
1
1
63
1
10
35
1
128

Start Coordinates: UTM 17N 5308030 583349
End Coordinates: UTM 17N 5308024 583337
Length of Survey Line: 13 m
Width of Survey Line: 0.3 m
Total Survey Area: 3.9 m2
Invertebrates Identified As:
Chironmidae (Midges)
Coleptera (rifle beetle larva)
Ephemeroptera (Mayfly)
Nematode
Oligochaeta
Plecotera (Stonefly)
Trichoptera (Caddisfly)
Total

Total Count:
1
1
18
1
1
1
6
29

Kick-and-sweep Set #4
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Habitat Calculations
Criteria
Suitable benthic habitat at Rapids #1 and #2
Suitable benthic habitat at Rapids #3 and #4
Total suitable benthic habitat at inundation
rapids
Total area surveyed

Calculation
-

Result
2.99 ha
0.68 ha
3.67 ha

3.9 m2 + 4.95 m2 + 2.7 m2

Survey intensity
Total invertebrates captured
Extrapolated invertebrate abundance for
entire total suitable benthic habitat at
inundation rapids
Invertebrates per square metre

0.001155 ha/3.67 ha
29 + 128 + 150
3.67 ha/0.001155 ha =
3177.5
3177.5 * 307 = 975 489
307/11.55 m2

11.55
m2
(0.001155 ha)
0.03%
307
975 489

27
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Figure J-1: Location of Benthic Kick-and-sweep survey sets
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Figure J-2: Suitable benthic habitat in inundation rapids area
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Figure J-3: Upper inundation area existing and proposed conditions graph
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1.0 INTRODUCTION
Xeneca Power Development Inc. (Xeneca) is currently undertaking a provincial Class
Environmental Assessment (EA) for Waterpower Projects (OWA 2008, updated OWA 2011 and
2012) for the development of the Marter Township Hydroelectric Generating Station (the
“Marter Project” or “Marter Facility”).In support of this undertaking, Ontario Resource
Management Group Inc. (ORMG) was contracted by Xeneca to characterize existing aquatic,
terrestrial and wetland features within the proposed project study area.

This Mitigation and Recommendations Report proceeds the 2010 Environmental Characteristics
Report – Marter Township Hydroelectric Generating Station(ORMG, 2010), 2011
Environmental Characteristics Report – Marter Township Hydroelectric Generating
Station(ORMG, 2011),which established existing environmental conditions and necessary study
parameters to address identified key features and species at the project area. It should be assessed
in conjunction with the2012-2013 Environmental Characteristics Report – Marter Township
Hydroelectric Generating Station (ORMG, 2013), which was submitted simultaneously as part
of the final Class EA for the proposed Marter Project. All reports are intended to be assessed
together as part of the Class EA process.

This report identifies potential impacts to key environmental features and species as a result of
the proposed project and provides mitigation and compensation recommendations as needed.
These recommendations are made based on extensive consultation with stakeholder groups and
Responsible Agencies (RA). The RAs for this project include the Ontario Ministry of Natural
Resources (MNR), Environment Canada (EC), Ministry of Transportation (MTO), Ministry of
the Environment (MOE), Transport Canada (TC), and Department of Fisheries and Oceans
(DFO).

Specific habitats, species and locations found within the study area are referenced throughout
this report. A full description of locations of various flora and fauna in the study area can be
found in Section 5.0 – Habitat Survey Results of the 2011 Environmental Characteristics Report
– Marter Township Hydroelectric Generating Station (ORMG, 2011)and in Section 4.0 – 2012-
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2013 Survey Results of the 2012-2013 Environmental Characteristics Report – Marter Township
Hydroelectric Generating Station(ORMG, 2013).
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Figure 1: Proposed Marter Township Project Layout (High Dam Option) (31 October 2011)
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2.0 STUDY AREA
The study area (Figure 2) for 2012-2013 natural environment studies at the proposed Marter
Township Hydroelectric Project includes:


The physical footprint of the proposed dam, powerhouse, and penstock



The aquatic habitat of the Blanche River downriver of the proposed dam location to its
confluence with the Englehart River ( approximately 13.8 km downstream)



The aquatic habitat of James’ Rapids, approximately 18.5 km downstream of the proposed
dam



The aquatic and terrestrial habitats within the proposed inundation extent including all
terrestrial habitat within 250 m of the Blanche River



A hydro line and two private agricultural lots adjacent to the Blanche River which may be
impacted due to road access or transmission line routing

The extent of these studies is intended to cover the entire zone of influence and was established by
ORMG based on project planning and agency review and this is shown in Fig 2. Fig 3 shows the
extent of the study area and studies conducted. Fig 4 shows a map of the downstream area assessed.
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Figure 2: Marter Township project study area 2010-2013
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3.0 2010-2013 Field Survey Summary
The aquatic and terrestrial habitats of the Marter Township project site were exhaustively studied
during the 2010-2013 field seasons (ORMG 2010; ORMG 2011; ORMG 2012; ORMG 2013). In
addition, an extensive inventory was taken of flora and fauna species present on site. The surveys
performed during these studies are fully explained in the above ORMG reports.

An overview of

the studies performed includes:
















Extensive background review from sources including the Natural Heritage Information
Centre (NHIC, 2011), local knowledge, RA input, Ontario Freshwater Fishes Database
(Eakins, 2011).
Aerial photograph interpretation
Daytime wildlife searches performed on foot or by motorized watercraft throughout the
study area
Nocturnal invertebrate light trap surveys
Deployment of acoustic receivers in select habitats within the study area
Surface water quality sampling in the Blanche River
Fisheries community surveys in the Blanche River
Aquatic and Terrestrial habitat characterization across the study area
Aquatic habitat cross-sections at Stuart’s and James’ Rapids
Methylmercury fish tissue sampling
Broadcast call surveys for Canada Warbler (Cardellina canadensis) and Rusty Blackbird
(Euphagus carolinus)
Bobolink (Dolichonyx oryzivorus) assessment in agricultural area
Raptor nest survey in the transmission line/ access corridor area
Benthic kick-and-sweep survey in suitable habitat in the inundation area

General presence/absence surveys were also conducted across the study area for the Marter Project
during the 2011 and 2012 field seasons. Surveys included passive monitoring for evidence of
wildlife including scat, tracks, calls, nests, living areas, remains, individuals, etc. All occurrences
were recorded along with pertinent information such as time, weather, and location. Cameras, GPS
units, and handheld audio recorders were carried at all times during the course of surveys and
utilized to capture evidence of flora and fauna observations where possible. For a more complete
list of potential species in the Marter Project area, as well as species confirmed during 2011, 2012
and 2013 surveys, see Appendix A.
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Figure 3: General location of surveys performed 2010-2013 (upriver map)
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Figure 4: Map of downriver habitat area assessed2010-2013
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4.0 Recommendations for Key Features and Species
Several key natural features and species were identified during the course of the Marter
Township Project environmental study.

Those features which may require mitigation or

compensation to reduce or eliminate potential impacts as a result of the proposed project are
discussed in detail below. Potential impacts, the stage(s) of development which may result in an
impact, monitoring recommendations and possible mitigation recommendations are discussed for
each feature.

Listed alphabetically, the key ecological concerns for the Marter Project proposal are:















Aquatic habitat in the downriver zone of influence
o Pool at base of Krugerdorf Chutes
o Krugerdorf Chutes to Misema River
o Misema River to Englehart River
o Stuart’s Rapids
o James’ Rapids
Benthic invertebrate habitat
o Inundation of Rapids
o Pool at base of Krugerdorf Chutes
o Stuart’s Rapids
Bobolink (Dolichonyx oryzivorus)
Bypass reach habitat
Canada Warbler (Cardellina canadensis)
Clay Substrate
Erosion
Fish spawning habitat
o Inundation rapids
o Pool at base of Krugerdorf Chutes
o Misema River
o Stuart’s Rapids
o James’ Rapids
Fish stranding
Forest productivity
General wildlife habitat
o Birds
o Mammals
15
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o Non-aquatic Invertebrates
o Reptiles and amphibians
Ice scour
Inundation
Lake Sturgeon (Acipenser fulvescens)
Methyl mercury contamination
Moose calving areas
Surface water quality
Turbine mortality/ fish entrainment
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4.1 Aquatic Habitat in the Downriver Zone of Influence (DZOI)
The downstream zone of influence (study area) initially ended at the confluence of the Misema
and Blanche Rivers, but was extended to the confluence of the Blanche and Englehart Rivers in
2012 in order to assess all areas of potential impact. For the purposes of this report, the
downriver Zone of Influence (ZOI) will be broken into five (5) sections (see sections 4.1.1 to
4.1.5 below) based on significance and similarity of potential impacts.

4.1.1 Pool at Base of Krugerdorf Chutes
Krugerdorf Chutes empty into a deep pool approximately 250 m below the proposed dam site.
This pool is approximately 2.5 ha in size, and is the most ecologically varied section of the
Blanche River within the study area. The north and east portions of the pool are shallow with
substrate comprised of large boulders and bedrock (Figure 5). The banks here are made of
nearly vertical bedrock, and rise approximately 2-3 m above the high water mark. There is a
large sandbar on the western portion of the pool which creates a shallower water habitat (Figure
6). This sandbar extends nearly to the centre of the pool, and occupies approximately 0.15 ha of
land on the west side of the river. The southern portion of the pool is relatively deep. Its
substrate is clay and mixed boulder and cobble (Figure 7). The south-eastern bank is nearly
vertical and formed of clay which is striated below the high water mark. The south-western bank
(below the sandbar) is level, and comprised of small-medium sized stone and clay (Figure
8).Figure 9 is a map of the pool by substrate type.

Figure 5: Representative section of pool below dam site –
north (bedrock) portion

Figure 6: Representative section of pool below dam site –
west (sandbar) portion
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Figure 7:Representative section of pool below dam site –
south-east (clay) portion

Figure 8:Representative section of pool below dam site –
south-west (clay/ stone) portion

Figure 9: Substrate map of pool below Krugerdorf Chutes

Potential Impacts
The habitat in the pool at the base of Krugerdorf Chutes will be impacted by the proposed Marter
Project due to the powerhouse operations, especially during low flow periods. The penstock will
run along the western bank of the Krugerdorf Chutes and empty through the powerhouse and
tailrace into the pool, slightly west of the current pool entry point.

This diversion leads to
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bypassing Krugerdorf Chutes.

Some fluctuations in depth can be expected in the pool and

downstream due to powerhouse operation. Water levels within the pool may be reduced during
times when water is held back at the dam.

Conclusions and Recommended Mitigation
The pool below Krugerdorf Chutes will be impacted by the proposed operations during periods of
low flow volumes. During spring and fall, sufficient volumes of water exist in the Blanche River to
maintain flows down Krugerdorf Chutes, through the proposed Marter Project, and down the
tailrace.

A variety of habitat types and features occur within the Krugerdorf pool which are not common
within the study area. These habitats are suitable for benthic invertebrate production and potentially
for spawning of fish species such as the Lake Sturgeon (Acipenser fulvescens) and Walleye (Sander
vitreus). A commitment to maintenance of run-of-river flows during key spawning and life cycle
stages will mitigate any adverse impacts to this habitat during the spring spawn for both species.

The final tailrace design will consider the following:
o The tailrace will be located as close to the base of Krugerdorf Chutes as possible to
minimize the dewatered area and confine the backwater effect to the northernmost portion of
the channel (which is comprised of bedrock)
o The tailrace should be designed so that substrate erosion will be minimized. This can be
accomplished by restricting flow velocity and orienting the outflow toward open waters or
erosion-resistant substrate such as bedrock or boulders.
o The proponent will employ a 60 minute ramping rate to all operations. This will ensure that
water level fluctuations will be slowly introduced to the pool and water velocity will be
reduced as compared to a faster ramping rate.
o Run-of-river operations and increased minimum flow restrictions will be employed during
significant seasonal stages for fish species. This will ensure that as much suitable habitat as
possible will be available to fish during critical life stages such as spawning, migration,
juvenile staging, etc.
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The proponent continues to work alongside RA and consultants to develop a facility that is
ecologically sound in design and operation. Compensatory flows to sustain ecological components
will be provided through Krugerdorf Chutes during high flow conditions, as well as during low flow
seasons and during operation.
Monitoring Rationale – Maintenance of the ecological sustainability of the Krugerdorf pool will
require post-construction monitoring of flow, volumes and velocities to verify assumptions in
modelling are valid and ensure potential adverse impacts to spawning and benthic habitat areas are
avoided.

Ongoing consultation with RAs and consultants involved with the Project, and the resultant designs
and mitigation proposals should be based upon the preservation of the functionality of this feature.
Mitigation Strategies – Provision of run-of-river flows during key spring life cycles stages has
been committed to by the proponent. Also, potential cycling of flows during larval drift will ensure
the sustainability of the Krugerdorf pool for fish species that rely on this habitat for any portion of
their life cycle.
Monitoring Methods – Post-construction monitoring will include fisheries spawning surveys to
determine what species are utilizing the pool, as well as ensuring that the provision of ROR flows is
maintaining the suitability of the habitat for this function. It is recommended that such surveys be
undertaken in the first three years post-construction, with discussions being undertaken in Year 3 to
determine whether additional monitoring is required.

As discussed in Section 4.2, ongoing monitoring of the benthic habitat in the pool should also be
considered post-construction.
Reporting – Survey results associated with benthic and fisheries monitoring will be included in
years 1, 2 and 3 as part of an overall monitoring report for post-construction impacts. Should
additional surveys be required, results would be presented annually during each year in which
surveys are undertaken.
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4.1.2 Krugerdorf Chutes to Misema River
The Blanche River is largely undisturbed from the Krugerdorf Chutes to the Misema River
confluence. As well, this stretch of the river is essentially uniform in attributes. The general habitat
is described as highly turbid, slow moving water over clay substrate (Figure 10). A bedrock
outcrop is located approximately 1.8 km downstream from the dam site.

This outcrop is

2

approximately 600 m in size, and occupies a stretch of the river approximately 8 m in length. The
overall habitat across this stretch is consistent with the majority of the Blanche River within the
study area.

Figure 10: Representative section of Blanche River in Krugerdorf-Misema stretch

Potential Impacts
This section of the Blanche River will be impacted by flow reductions and water level fluctuations
as a result of the Marter Township GS Project. Aquatic habitat may be temporarily dewatered, and
depth will be reduced in established habitat areas during flow reductions. Habitat loss will be
considered minimal where steeply sloped channel walls are adjacent to deep pools. In contrast,
habitat loss will be considered more significant in shallow water areas, and areas with low grade
slopes adjacent to the shoreline. This criterion is attributed to the following rationale:
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Deep water habitats are comparatively less affected by water level depreciation than shallow
water habitats. Depth removed from a deep water habitat will equal a lesser percentage of
overall depth when compared to water removed from a shallow water habitat.



In a large river such as the Blanche, shallow water habitats will be primarily restricted to the
edges of the river, and will often be associated with gradual slopes from the banks.



As water levels drop, the wetted width of the Blanche River at a shallow, gradually sloped
area will decrease at a higher rate than it would in a steeply sloped area. This means that the
overall substrate that is dried (lost to aquatic habitat) will be greater on a gradually sloped
riverbed adjacent to the shoreline.



Shallow water habitats are important to a wide range of wildlife species, including plants,
invertebrates, mammals, and fish.

The channel in this stretch of the river is generally bowl-shaped, with the deepest portion of the
channel occurring in the centre and walls that incline steadily toward the surrounding banks.
Therefore, significant aquatic habitat loss will be primarily restricted to the edges of the channel.
Because the channel walls are steeply sloped throughout much of this reach, aquatic habitat loss
will be minimal across the channel (i.e. there will be little substrate dried). One exception to this
will be at the bedrock outcrop located 1.8 km below the dam site. Habitat loss in this Krugerdorf
Chutes to Misema River area will be confined to shallow water over bedrock. This site, along with
several others, is discussed in more detail in Section 4.9.
Conclusions and Recommended Mitigation
Reduced flow resulting from operation of the proposed Project will impact aquatic habitat in the
Blanche River between the Krugerdorf Chutes and Misema River.

However, within a large

percentage of this reach, habitat loss will not be significant. Little substrate will be dried as a result
of the natural channel morphology, and the characteristics of this section of the river are not
uncommon in the surrounding river.

Specific areas where mitigation or monitoring is

recommended are discussed in detail in Section 4.9.

Water level fluctuations do not remove habitat from the landscape. However, increased water level
fluctuations can impact aquatic habitat by changing the availability of existing areas.

Such
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fluctuations are expected to have minimal impact to the overall habitat present in the Blanche River
as the overall channel depth and steeply inclined walls characteristic of much of the Krugerdorf to
Misema reach will leave little substrate available to drying. The proposed ramping rate for the
Project is 60 minutes, selected to minimize impacts by ensuring that fluctuations are imposed
gradually, thereby creating more natural conditions. No additional mitigation or compensation
for aquatic habitat is proposed to mitigate for general habitat in this reach.

4.1.3 Misema River to Englehart River
This section includes the Blanche River from the confluence of the Misema River to the Englehart
River (excluding Stuart’s Rapids, which will be addressed in the proceeding section).The aquatic
habitat in this stretch of the Blanche River is typical of the habitat found throughout the study area:
slow-moving, highly turbid water over clay substrate. This area is currently disturbed by the
Misema Dam, a hydroelectric facility located on the Misema River approximately 2 km from the
proposed Marter Project dam location.
Potential Impacts
Operation of the proposed Marter Project will not increase water level fluctuations above or below
levels noted under existing conditions in this stretch of the river. The amplitude will remain the
same but the frequency of fluctuations will increase due to the proposed Marter Project. Adverse
impacts to aquatic habitat as a result of this increased frequency estimated to be 22% (ORTECH,
2013) are not anticipated. All habitat between the Misema and Englehart convergences currently
experiences flow fluctuations due to modified run-of-river operations at the Misema GS.
Conclusions and Recommended Mitigation
The proposed operations plan for the Marter Project will run modified run-of-river operations in
harmonized timing with the Misema GS, maintaining water levels within the existing conditions.
Consequently, the operations at Mater Project will maintain the amplitude of the water fluctuations
but with increased frequency and no aquatic habitat will be lost. Therefore, impacts to the aquatic
habitat of the Blanche River from the Misema confluence to the Englehart confluence will be
negligible as a result of the proposed Marter operations. No further mitigation or monitoring is
recommended for Misema River to Englehart River reach.
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4.1.4 Stuart’s Rapids
Stuart’s Rapids is approximately 3.7 km from the proposed dam site. The rapids are formed as the
river narrows from approximately 25 m to 15 m and the water descends over bedrock. The rapids
are approximately 70 m in length, and descend in elevation by approximately 5 m from top (Figure
11) to base (Figure 12). At the base of the Stuart’s Rapids, the Blanche River widens into a pool
about 110 m in diameter (Figure 13). The river meanders at this pool, and begins to flow in a southwest direction. The visible substrate on the north shore of the pool is sand and bedrock. The south
shore forms a flat sandy point at the meander (Figure 14). Here, the substrate at the water’s edge is
sand with fine gravel, clay and coarse organic debris. After the meander, the river resumes a typical
width of 30 m and the riverbank substrate returns to clay.

Figure 12: Downriver view of Stuart’s Rapids
demonstrating pool at base of rapids (photograph taken
from south shore)
Figure 11: Upriver view of Stuart’s Rapids (photograph
taken from south shore)
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Figure 13: Pool at base of Stuart’s Rapids and north
shore with bedrock-sand substrate

Figure 14: Sandy point at south shore of pool

Background review and agency comments confirm that Stuart’s Rapids is a significant feature in the
Project ZOI for the following reasons:


Downstream of the rapids is confirmed spawning habitat for Lake Sturgeon (Acipenser
fulvescens) and possibly Walleye (Sander vitreus)



It is adjacent to a confirmed Moose Calving Area



It contains one of few gravel/sand bar habitats within the DZOI



The shoreline consists of highly erodible clay along much of the upstream and downstream
banks

Potential Impacts
The main pool area immediately below Stuart’s Rapids has been identified by Kirkland Lake MNR
as significant habitat for spawning Lake Sturgeon. Depth and wetted width in this pool will be
carefully monitored throughout key life cycle stages to ensure sufficient flows and depths are
maintained within this area after the project is constructed.

Conclusions and Recommended Mitigation
It is imperative that this natural feature be protected during construction and operation of the
proposed Project. Proposed operations for the Marter Project have committed to maintaining flows
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within existing conditions, ensuring that fluctuations will not exceed levels currently measured
within the reach below the operating Misema GS.

By combining the operational and monitoring plans proposed for the Marter site, the existing state
of the Stuart’s Rapids feature can be maintained.

No loss of natural habitat or function is

anticipated, provided operations are regulated to ensure existing conditions during spawning
periods, and monitoring programs factor in erosion and potential sedimentation along with surface
water quality measurements.

Mitigation Strategies - Spawning habitat and existing spawning conditions for Lake Sturgeon and
sport fish such as Walleye will be ensured through the use of modifications to operational flows to
ensure run of river conditions through the Marter Project during key spring life cycle stages (see
Section 4.8).

Monitoring Methods - A commitment has been made by the proponent to install a telemetry
receiver unit above Stuart’s Rapids which is compatible with MNR telemetry equipment being
utilized to monitor Sturgeon movement in the Blanche River. Data from the monitoring receiver
can be uploaded by the proponent and provided to agency personnel on a regular basis.

Highly erodible areas such as the downstream gravel bar and the clay shorelines will be monitored
per the Sedimentation and Erosion monitoring plan (Section 4.7) to ensure that water levels
fluctuations caused by intermittent operations do not cause excess erosion of these features.

Surface water testing will be continued post-construction to ensure that sedimentation is not
occurring, and that all water quality parameters are at baseline levels. Human disturbance in the
area will be restricted during Moose calving season to reduce potential stress to postpartum cow
Moose and their calves.
Reporting – Annual reporting of all monitoring activities will be provided as part of an overall
post-construction monitoring report for the Marter GS.
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Additional reporting of telemetry data may be required upon further discussion with MNR Kirkland
Lake District staff to inform management decisions for Sturgeon movement in the Blanche River.
4.1.5 James’ Rapids
James’ Rapids is located approximately 18.5 km downriver from the proposed dam location. The
aquatic habitat of this feature was assessed on 30 August 2012. The rapids are formed as the waters
of the Blanche River are funnelled over a narrow bedrock shelf. This shelf emerges from the clay
substrate at the head of the rapids, and runs for approximately 30 m before the river bottom abruptly
drops off and the substrate returns to clay (Figure 15). The shelf extends across the channel and
emerges as an outcrop on the southern shoreline (Figure 16). The riverbanks surrounding the
outcrop, and the entire northern bank, are comprised of clay (Figure 17). The clay banks are steeply
sloped and rose approximately 2-3 m above the water level on the survey date. On 30 August 2012
the wetted width of the Blanche River at James’ Rapids was measured at approximately 59 m, and
the bankfull width was measured at 87 m. Flow velocity was moderate, and the water was highly
turbid.

Figure 15: Approximate location of shallow bedrock shelf at James’ rapids
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Figure 16: Southern shoreline at James’ Rapids showing
bedrock outcrop and clay banks

Figure 17: Northern shoreline at James’ Rapids

Potential Impacts
James’ Rapids is located outside of the anticipated ZOI for the Marter Project. However, this
feature was flagged by MNR as being potentially significant for Lake Sturgeon, and is therefore
considered in this study. Because of the shallow nature of this feature (ORMG, 2013) it is
particularly susceptible to disruption as a result of altered flow conditions:


Deep water habitats are comparatively less affected by water level depreciation than shallow
water habitats. Depth removed from a deep water habitat will equal a lesser percentage of
overall depth when compared to water removed from a shallow water habitat.



In a large river such as the Blanche, there will be a greater overall percentage of deep water
habitats when compared to shallow water habitats. Shallow water habitats will be primarily
restricted to the edges of the river, and will often be associated with gradual slopes from the
banks.



As water levels drop, the wetted width of the Blanche River at a shallow, gradually sloped
area will decrease at a higher rate than it would in a steeply sloped area. This means that the
overall substrate that is temporarily dried (lost to aquatic habitat) will be greater on a
gradually sloped riverbed adjacent to the shoreline.



Shallow water habitats are important to a wide range of wildlife species, including plants,
invertebrates, mammals, and fish.
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Conclusions and Recommended Mitigation
James’ Rapids is located outside of the anticipated ZOI for the proposed Project. Hydraulic
modelling performed at the site indicated that there will be a +/- 10 cm flow fluctuation at the
confluence of the Blanche and Englehart Rivers as a result of the proposed Project. Although
modelling has not been performed below this juncture, it is accepted that fluctuations will be less
than +/-10 cm at James’ Rapids, which is located downriver of this confluence The proposed
operating plan will maintain water levels within current conditions, and additional flows will be
provided during significant life stages for fish. Consequently, no appreciable impact is anticipated
at James’ Rapids. No mitigation or monitoring is recommended.
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4.2 Benthic Invertebrate Habitat
Rapids and riffles, with aerated waters over cobble and boulders, provide suitable habitat for
benthic invertebrate colonies (Orth & Maughan, 1983; Jowett et al., 1991). . There are three (3)
general areas of suitable benthic invertebrate habitat in the ZOI. Loss of this benthic habitat will
have localized impacts on fish populations in the immediate area, which may be dependent on
productivity within these rapids/riffle sections as a food source. Several of the confirmed fish
species within the Blanche River system will utilize benthic invertebrates as a primary or secondary
food source. Additionally, the piscivorous fishes within the system will rely on sustainability of the
benthic productivity to support baitfish and other species/life cycles stages which they depend upon
for food.

4.2.1 Inundation of Rapids
There are four (4) rapids located in two (2) locations in the inundation area. These rapids have been
characterized as Rapids #1 - #4 by the 2011 and 2012-2013 reports (ORMG, 2011; ORMG 2013).
Riffle habitats are present in between rapids sections in both sets. These features meet the criteria
for suitable benthic invertebrate production. Figure 18 illustrates the location of each of these
habitat features.
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Figure 18: Aerial image of inundation rapids with kick-and-sweep set locations overlaid
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In total, 307 invertebrates were collected and identified by the aforementioned benthic survey.
These invertebrates were collected from approximately 11.55 m2 of suitable benthic habitat. The
total area of suitable habitat in the inundation area is approximately 3.67 ha. Therefore, it can be
said that this habitat currently houses approximately 979 730 macro invertebrates during the fall
season.

It should be noted that invertebrate production will likely vary widely based on

microhabitat conditions within the area assessed as potentially suitable; therefore this estimate has a
high margin of error and should be used for discussion on habitat mitigation/ compensation
purposes only. Detailed results of this survey can be found in the ORMG 2013 Baseline report.

Suitable invertebrate habitat in the inundation rapids can be broken down into two
characterizations: Riffle habitat and rapid habitat. There is approximately 0.29 ha of riffle habitat,
and 3.38 ha of rapids (Figure 19).
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Figure 19: Characterization of inundation rapids habitat at upper extent of inundation area
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Potential Impacts
This benthic invertebrate habitat at the upper extent of the proposed inundation area will be
completely inundated by the proposed Project (Figure 20). Maximum inundation, which will
occur at Rapids #2, is approximately 7m. The inundation area will extend to the top of Rapids
#3, thereby encompassing the entire habitat.

Figure 20: Inundation level graph with location of rapids habitats

Conclusions and Recommended Mitigation
Loss of the benthic habitat which exists in the lower set of rapids will not be mitigable.
Proposed inundation occurring post-construction will flood this rapids set with up to 7m of
water, completely altering the habitat at the site due to changes in depth and flow velocity.
Inundation of the uppermost set of rapids will flood the lower portion (approximately 50m) with
up to 1m of water at the lower end of the feature, making the habitat at the downstream end of
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these rapids unsuitable for the existing benthic communities which occur on site. In total, a
stretch of fast-water and riffle benthic habitat will be lost at the upstream extent of the proposed
inundation area due to flooding. Mitigation will not be feasible given the resultant depths.

Loss of this benthic habitat will have localized impacts on fish populations in the immediate
area, which may be dependent on productivity within this rapids/riffle section as a food source.
Several of the confirmed fish species within the Blanche River system will utilize benthic
invertebrates as a primary or secondary food source. Additionally, the piscivorous fishes within
the system will rely on sustainability of the benthic productivity to support baitfish and other
species/life cycles stages which they depend upon for food.

It is recommended that Xeneca engage the Kirkland Lake District Ministry of Natural Resources
and DFO in discussions in the post EA period regarding potential offsets for this loss of habitat.
Ongoing monitoring is not recommended for these upstream rapids sites, as alteration will
impact this habitat permanently, making it unsuitable for fast-water benthic species.
4.2.2 Pool at Base of Krugerdorf Chutes
Krugerdorf Chutes empty into a pool in the Blanche River approximately 250 m below the
proposed dam site. This pool is approximately 2.5 ha in size, and is the most ecologically varied
section of the Blanche River within the study area. The north and east portions of the pool are
shallow with substrate comprised of large boulders and bedrock. The banks here are made of
nearly vertical bedrock, and rise approximately 2-3 m above the high water mark. There is a
large sandbar on the western portion which creates more shallow water. This sandbar extends
nearly to the centre of the pool, and occupies approximately 0.15 ha of land on the west side of
the river. The southern portion of the pool is relatively deep. Its substrate is clay and mixed
boulder. The south-eastern bank is nearly vertical and formed of clay which is striated below the
high water mark. The south-western bank (below the sandbar) is level, and features a gravel bar
habitat. The substrate composition of the pool below Krugerdorf Chutes is illustrated in Figure
9.
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A portion of the Sandbar habitat runs along the west bank of the Blanche River and forms a
seasonally inundated riparian habitat below the proposed bypass reach. Medium-large sized
stones are present on the northern 20 m of the Sandbar riparian habitat. Scattered vegetation is
present between the stones, including Red Osier Dogwood, Swamp Horsetail (Equisetum
fluviatile), Speckled Alder, and various Sedges (Cyperaceae spp.).

The southern portion of the Sandbar riparian habitat is located within a small bay. It is lower in
elevation than the northern portion; thus, it is more affected by seasonal high water. As a result,
vegetation in this area is characteristic of wetland habitats, and emergent vegetation is present
within the Blanche River along the submerged portion of the sandbar.

The habitat in the pool at the base of Krugerdorf Chutes is suitable for benthic invertebrates.
Mollusc shells were found discarded on the seasonal portion of the sandbar during all surveys in
all years. Live mussels were identified on the gravel bar and sand bar habitat.

Potential Impacts
Operation of the Marter Township facility will result in daily fluctuations in flow that may
adversely impact the benthic habitat located in the downriver pool. Flow reductions will lead to
dewatering of portions of these shallow-water features. Altered flow velocity or orientation as
water emerges from the tailrace could potentially erode fine substrates.

Conclusions and Recommended Mitigation
It is recommended that the penstock and tailrace be designed to minimize potential erosion of the
substrate and resultant sedimentation of the river. Due to the natural dewatering that occurs
across much of this feature under current conditions, and in accordance with modelling of flows
and depths, much of this sandbar will remain flooded during high to moderate flow conditions
post-construction, and will be dewatered only during low flows (which occurs under existing
conditions). The portion of the sandbar which remains flooded naturally is located downstream
of the proposed tailrace and will receive flows of at least 0.5m3/s under operation conditions, per
the Operating Plan for this facility.
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Monitoring Methods -It is recommended that this sandbar feature and associated invertebrate
colony(ies) be monitored using accepted methods for benthics and freshwater mussels.

A

monitoring program should be initiated for at least 3 years post-construction to verify presence of
mussel species present and relative densities of invertebrates. Should a decline be noted that is
shown to be related to Marter operations and flow volumes, additional monitoring shall occur,
possibly in years 6 and 9 post-construction, and offsetting habitat may be required.
Mitigation Strategies – Should adverse impacts to the benthic invertebrate colonies in the
habitat in the pool at the base of Krugerdorf Chutes be observed which are a concern for the
overall management objectives for the Blanche River, Xeneca will discuss appropriate adaptive
mitigation options with the RA.

Possible mitigation strategies include alteration to the

operational flow regime to ensure greater flows or wetted width across the affected habitat, or
potential alteration of the habitat itself to maintain wetted width across a wider range of flow
conditions.
Reporting – The results of benthic invertebrate and freshwater mussel assessment in this area
will be incorporated in a comprehensive Monitoring Report after each year of assessment (years
1, 2, 3 and potentially 6 & 9). Detailed engineering and flow calculations will be available postconstruction to confirm model predictions and monitor changes below the proposed Marter
Project. This data will be used to verify the effects assessment regarding any impacts operations
are having on the Krugerdorf pool sandbar habitat.
4.2.3 Stuart’s Rapids
At the base of the Stuart’s Rapids, the Blanche River widens into a pool about 110 m in
diameter. The river meanders at this pool, and begins to flow in a south-west direction. The
visible substrate on the north shore of the pool is sand and bedrock (Figure 21). This sand bar
was formed by deposition of fine particulate matter during high water events at the upriver
rapids. After the meander, the river resumes a typical width of 30 m and the riverbank substrate
returns to clay.
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Figure 21: Sand bar at base of Stuart's Rapids

Potential Impacts
Stuart’s Rapids is located in the downriver ZOI, and will therefore potentially be impacted by
increasing frequency of reduced flows and fluctuations in water level. Because of the shallow
nature of this feature (ORMG, 2013) it is particularly susceptible to disruption as a result of
altered flow conditions:


Deep water habitats are comparatively less affected by water level depreciation than
shallow water habitats. Depth removed from a deep water habitat will equal a lesser
percentage of overall depth when compared to water removed from a shallow water
habitat.



In a large river such as the Blanche, there will be a greater overall percentage of deep
water habitats when compared to shallow water habitats. Shallow water habitats will be
primarily restricted to the edges of the river, and will often be associated with gradual
slopes from the banks.
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As water levels drop, the wetted width of the Blanche River at a shallow, gradually
sloped area will decrease at a higher rate than it would in a steeply sloped area. This
means that the overall substrate that is dried (lost to aquatic habitat) will be greater on a
gradually sloped riverbed adjacent to the shoreline.



Shallow water habitats are important to a wide range of wildlife species, including plants,
invertebrates, mammals, and fish.

Conclusions and Recommended Mitigation
The proposed operations plan for the Marter Project will run modified run-of-river operations in
harmonized timing with the Misema Dam, and will maintain water levels within existing flow
conditions. Consequently, existing water level fluctuations will not be accelerated or amplified
by the Marter Project, and no additional aquatic habitat will be lost. However, due to the high
significance and sensitivity of the benthic habitat at Stuart’s Rapids, a monitoring plan is
recommended.

Monitoring Methods - It is recommended that the benthic habitat monitoring program at
Stuart’s Rapids be continued annually for at least three years post-construction to verify effects
assessment in the EA. Assessment of benthic invertebrates will be undertaken utilizing approved
protocols. Additional data such as temperature, depth, wetted width, substrate size and flow will
be collected during each survey.

Should a decline be noted that is shown to be related to Marter operations and flow volumes,
additional monitoring shall occur, possibly in years6 and 9 post-construction, and offsetting
habitat may be required.
Mitigation Strategies – Should adverse impacts to the habitat or benthic communities at Stuart’s
Rapids be observed which are a concern for the overall management objectives for the Blanche
River, Xeneca will discuss appropriate mitigation options with the Kirkland Lake District
Ministry of Natural Resources. Possible adaptive mitigation strategies to discuss with MNR and
DFO include alteration to the operational flow regime to ensure greater flows or wetted width
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across the affected habitat, or potential alteration of the habitat itself to maintain wetted width
across a wider range of flow conditions.
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4.3 Bobolink (Dolichonyx oryzivorus)
Bobolinks have been confirmed at Lot 12, Concession 5 of Marter Township, which is located
within the ZOI of the proposed Project. Although no nests were observed on any survey date,
evidence suggests that this location is used as a breeding area and congregation area for males in
early spring (Figure 22). While it is unlikely that the present Bobolink population would be
affected by the inundation of the Blanche River adjacent to their habitat, there is potential for
disturbance as a result of hydro line or access road construction and use, which are proposed to
run on the southern boundary of their confirmed habitat.

Figure 22: Location of potentially significant Bobolink breeding habitat

Road and hydro line construction must avoid disturbing the field that is confirmed as Bobolink
habitat. Stands of deciduous trees on the borders of said field were observed being used as
calling perches several times throughout surveys. These trees should also be left undisturbed.
Bobolink are sensitive to “edge” habitats especially along woodlands and roadways, and
demonstrate variability in territory size and limits when such edges are encountered (Fletcher
and Koford, 2003; Bollinger and Gavin, 2004).

Construction activities adjacent to Bobolink
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habitat should be performed outside of the Bobolink breeding and nesting season to avoid
potential disturbance. Based on observations of Bobolink arrival times at the Marter Township
Project site and an understanding of the reproductive cycle of this species, the no-construction
season should take place between 15 May and 31 July (COSEWIC, 2010; ORMG, 2011).

Increased road traffic as a result of access to the hydroelectric facility could potentially lead to
increased mortality of adult and/ or fledging Bobolinks if they are struck by vehicles. In order to
minimize the potential for negative impacts on the local population, maximum speed limits
should be imposed on all access roads. Any fatalities of this species as a result of collision or
other hydroelectric activities should be reported to the MNR in a timely fashion.

In addition to mitigation measures, it is recommended that a post-construction monitoring plan
be implemented at the site.
Monitoring Methods - Monitoring surveys should follow the accepted MNR Draft “Survey
Methodology under the Endangered Species Act (2007) for Bobolink” (MNR 2011). Surveys
should be undertaken in each year during which construction occurs, in order to ensure that
increased vehicular traffic does not have an adverse impact on local resident numbers during the
construction phase(s). Additional surveys should be undertaken annually for at least three years
post-construction to determine whether population numbers remain stable after the construction
of the new roadway and transmission line corridor and structure(s).
Mitigation Strategies –Potential decreases in breeding pair numbers within Lot 12 Concession 5
due to loss of habitat after roadway and transmission line development could be mitigated by
increasing the available nesting habitat available for use by breeding/nesting Bobolink. The area
of highest Bobolink usage under current conditions exists within the central “natural” portion of
Lot 12 Concession 5, where annual plowing and tilling does not occur. Arable fields exist to the
north and south of this natural central meadow. Conversion of all or part of the adjacent
agricultural fields to a natural meadow state would increase the available nesting and breeding
habitat for this specie sin the local area, thereby offsetting any observed loss of habitat due to
increased edge effect post-construction.
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Should a decrease in breeding/nesting activity be confirmed during the initial 3 years of
monitoring post-construction, and should resulting mitigation measures be undertaken as
outlined above, additional monitoring post-mitigation is recommended to ensure the efficacy of
such measures.
Reporting – The results of targeted Bobolink surveys within Lot 12 Concession 5 will be
incorporated within a comprehensive Monitoring Report after each year of assessment (during
construction, and years 1, 2 & 3 post-construction). Where mitigation measures are undertaken
to address a potential decline in Bobolink numbers, additional monitoring will also be reported
annually. Detailed survey data will be incorporated into assessment of results to determine what
impact, if any, operation is having on the Lot 12 Concession 5 Bobolink habitat.
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4.4 Bypass Reach Habitat
The bypass reach includes a set of rapids known as Krugerdorf Chutes, that are formed as the
currents of the Blanche River are funnelled into an increasingly narrowed channel below the
proposed dam site (Figure 23). As it progresses southward, the channel decreases in elevation
erratically, creating several cascades or small falls within the rapids. Approximately 120 m
downriver of the dam site, a large section of bedrock erupts from the main channel to form a
large protuberance in the centre of the river. The result is two narrowed channels in the Blanche
River that span the remainder of the bypass area. The primary channel is located on the east side
of the outcrop, and contains the entire flow of the river except during periods of high water. The
proposed penstock will be placed along the seasonal channel located on the western portion of
the bypass reach (Figure 24).

Figure 23: Representative section of Krugerdorf Chutes, facing upstream
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Figure 24: Aerial image of the proposed bypass reach (all markers are approximate)
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Potential Impacts
The Krugerdorf Chutes are a well-known feature within the local community. During low flow
conditions, when all available water is directed into the powerhouse and down the penstock, the
Chutes will be essentially dry. The resultant loss of flow through this section will result in some
associated vegetation drying out during low flow conditions. As the Chutes are considered an
impassable barrier to fish moving upstream, there will be no adverse impacts on upstream fish
movement or distribution. Downstream movement of fish will still occur during high water periods
(e.g. spring freshet, fall), as likely occurs naturally under current conditions.

Overall impacts downstream should be negligible in terms of water volume, as the proposed
Operating Plan commits to operations within exiting conditions downstream of Misema GS. .
Research undertaken during pre-construction assessments has shown that impacts to oxygenation
and temperature as a result of operations will be minimal (HESL 2013).
Conclusions and Recommended Mitigation
Ongoing sampling of water conditions post-construction will be essential in ensuring that physical
and chemical properties of the Blanche River water are maintained within acceptable preconstruction/baseline levels.

Pre-construction surface water sampling had been completed for

spring freshet, fall and near-winter conditions in 2012 and 2013 at time of writing, and was
scheduled for additional survey dates post-construction as well.

While there will be dewatering of Krugerdorf Chutes, as they are the technical bypass reach for this
Project, there are not anticipated to be significant adverse impacts to the area of the rock slide itself.
High flows, coupled with the Chute being entirely comprised of exposed bedrock, make this section
limited in terms of available habitat for benthics, fishes or other aquatic species. However,
alterations to bypass flows due to operation of the Marter GS may have an impact on downstream
currents, velocities and flow patterns. Modelling has been undertaken to examine potential flow
alterations, and habitat assessment has been completed for the area at the base of Krugerdorf.
Potential impacts to this pool area, and proposed mitigation, are discussed within Sections 3.8 and
3.9 (Sport Fish Spawning Habitat& Fish Stranding, respectively).
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Ongoing monitoring of the water flow/velocity and quality, as well as of species activity (especially
spawning) within the pool at the base of Krugerdorf Chutes, as outlined in other sections of this
report, will inform discussions regarding potential adverse impacts to downstream populations due
to lost velocities, potentially impacted water quality parameters, and flow patterns. No further
monitoring or mitigation is proposed for the bypass reach itself.
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4.5 Canada Warbler (Cardellina canadensis)
A single Canada Warbler call was recorded in the vicinity of the proposed transmission line and
roadway route in 2011 (Figure 25). Despite repeated attempts to capture additional evidence,
including broadcast calling and passive monitoring using acoustic receivers, no Canada Warblers
have been detected since. These birds are generally gregarious and respond readily to broadcast
calls. It is therefore likely that the Canada Warbler recorded during the 2011 field season was a
transient individual, and Canada Warblers are not using habitat within the Project area for breeding
or nesting activities.

Figure 25: Location of confirmed Canada Warbler 2 June 2011

Potential Impacts
The proposed roadway and hydro line corridor for the Project run in the vicinity of the Canada
Warbler detection. It is unlikely that these features will impact local populations of the warbler,
since it does not appear that the surrounding habitat is in use.

Conclusions and Recommended Mitigation
Canada Warblers were confirmed in 2011 in the Marter Project area in the vicinity of the draft
proposed hydro line and access road construction. Further targeted surveys failed to detect this
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species, despite the fact that it is often a gregarious caller. It is therefore likely that the Canada
Warbler recorded during the 2011 field season was a transient individual, and Canada Warblers are
not using habitat within the Project area for breeding or nesting activities. General mitigative
measures for breeding birds that will be imposed on site, such as restricted clearing seasons and
speed limits for traffic, will incidentally protect this species if it is present for all or part of its
lifecycle. No further monitoring is recommended for this species.
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4.6 Clay Substrate
Within the proposed downstream ZOI of the Project, there exist large areas of exposed clay
substrate, as this material makes up the majority of the available substrate over the bedrock in the
riparian area. Clay is highly erodible, and suspended clay particulate is the cause of the high
turbidity in the Blanche River (Parish, 2012). In certain key areas, this substrate is exposed and has
severely eroded due to natural surface water runoff down steep shoreline slopes, and/or as a result
of depth and velocity fluctuations in the Blanche River during high flow periods (Figure 26). One
of the key areas where this occurs is at Stuart’s Rapids.

Figure 26: Representative section of Blanche River shoreline showing severe erosion due to surface runoff

Potential Impacts
While proposed operations will have no impact on natural surface water runoff down shoreline
banks and into the Blanche River, fluctuations in water level due to proposed operations may result
in unnatural “pulses” of water travelling downstream during operation of the facility. Shoreline
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stability may be affected in some areas where exposed clay is not well compacted. ORTECH
(2011) reported that areas of silt/clay “have a lower sensitivity to erosion than sand and gravel
conditions (as) an inherent result of cohesive properties”.
Conclusions and Recommended Mitigation
While the clay banks of the Blanche River surrounding the Project site are noted to have a low
potential for erosion upstream of the Project site, study results indicate that downstream of the
proposed dam changes in substrate make certain areas less resistant to erosion (Parish
2013).Evidence of natural erosion was observed within the downstream zone of influence
(ORTECH 2011, Parish 2013), and these areas should be monitored during all phases of
construction and operation to ensure that assumptions made pre-development are correct and no
additional or accelerated erosion occurs as a result of modified flows. Such erosion would lead to
an increase in sedimentation within the water column downstream of the erosion source, potentially
impacting water quality within the downstream ZOI as a result of operations. Additional geologic
research was undertaken to identify susceptible clay areas in the field (Parish 2013).

Overall

erosion and sedimentation of substrates are discussed further in the Section 4.7.
Monitoring Methods – Assessment of identified erosion-susceptible clay areas has been completed
pre-construction, and continued monitoring of high potential areas post-construction has been
outlined in the Blanche River - Marter Township Hydroelectric Generating Station Geomorphic
Assessment, Addendum #2 – Monitoring Program (Parish, 2013). A program to monitor erosion
and sedimentation has been proposed for the first five (5) years and Year 7 and 10 postconstruction.
Monitoring of the clay features would follow a “Before, After, Control, Impact” (BACI) method,
with data collected on two sites – the Project site and a control site, at various predetermined times
of year. Geomorphic monitoring could be incorporated into other monitoring programs, such as the
proposed Surface Water monitoring, post-construction (HESL 2012).
Mitigation Strategies – Proposed operational flows will not exceed existing flow conditions
downstream of the currently operating Misema GS. Increased frequency of flow alterations within
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the existing range will occur, however operations are not anticipated to affect the channel where
banks are comprised of rock or clay (Parish 2013). Mitigation is not proposed for erosion of clay
substrates at this time, given the low probability of this occurrence.
Monitoring Reporting – Reporting will be completed as required pending discussions with
agencies, for the first five (5) years and Year 7 and 10 post-construction.
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4.7 Erosion
While related to the previous Section, erosion is also a general, broad category of potential impacts
within the Project area. This subject matter is addressed in great detail within the Blanche River Marter Township Hydroelectric Generating Station Geomorphic Assessment (Parish, 2013), and
readers are directed to the aforementioned report for a full analysis of the erosion and sedimentation
potential of various reaches of the proposed Marter Project site. Background and analysis contained
within that report is summarized here for the purpose of proposing mitigation and monitoring.

Potential Impacts
The potential for erosion occurs within dam and powerhouse footprint areas, along roadways and
transmission line corridors, and in other construction/disturbance areas where vegetation is removed
and exposed unconsolidated substrate washes away.

Erosion near waterways can result in

sedimentation, deposition of eroded material on the bottom substrate of the watercourse, and/or in
the suspension of eroded material into the water column. In general, larger particles (e.g. gravel)
settle out of the water column and are deposited on the bottom, where they can cover key habitat
sites, and in severe cases can alter water depths and watercourse flow patterns. Smaller particulate
(e.g. clay, silt) remains suspended in the water column for long distances, causing increased
turbidity and potentially reducing water quality parameters.

Within the Marter ZOI, there are several potential areas where erosion/sedimentation may occur
(Parish 2013). Upstream of the proposed dam location, inundation of previously terrestrial habitat
and the resulting fluctuation of water levels during operation could result in erosion of existing
shorelines, undercutting of banks and uprooting of vegetation in the riparian area.

At the Project site, removal of vegetation during site clearing for the Project structures (e.g. dam,
powerhouse, penstock) will increase the potential for erosion and possible sedimentation/suspension
of material. Creation of new roadways and clearing for transmission lines can have the same
resulting impacts on substrates, where exposed material, no longer supported/sheltered from the
elements by vegetation, can become increasingly susceptible to erosion during natural surface water
runoff events.
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Downstream of the dam location, erosion potential is increased during modified peaking operations,
when flow variations are altered on a daily basis rather than over a natural course of seasons.
Erosion potential is presumed higher closer to the dam location (e.g. tailrace, immediately
downstream) where flow variability is largest, rather than within attenuated downstream
locations.Areas of exposed, larger particulate unconsolidated substrate such as sand and gravel are
more prone to erosion than cohesive material (clay, silt) or consolidated material (bedrock)
(ORTECH 2011, Parish 2013).

Erosion and sedimentation studies by Parish (2013) utilized LiDAR in determining areas of high
potential for erosion, using the Rosgen (2002) Bank Erosion Hazard Index (BEHI). Shoreline
banks were largely stabilized by dense vegetation, or consisted of exposed bedrock due to high
flows (Parish 2013). Upstream, banks are considered to have low potential for erosion, give the
substrate and slope characteristics present in this reach. Downstream of the proposed Project,
erosion potential is increased due to the presence of sandier material and steeper slopes along the
banks.

Within the Marter ZOI, several downstream areas have been identified where erosion may be a
cause for concern (Parish 2013). In addition to shoreline banks, footprint areas, including roads and
transmission lines, will be key areas of potential erosion concern. Upstream, the entire shoreline is
largely composed of soft and hard pack clay, with exceptions only where higher velocity flows have
exposed the bedrock underlying the unconsolidated deposits (e.g. at rapids and riffles).

Conclusions and Recommended Mitigation
Surveys were completed to assess erosion potential along the upstream shoreline post inundation
(Parish 2013). Monitoring of high-potential areas post-construction will ensure that operations
flows are not contributing to increased erosion and/or sedimentation of the Blanche River.

Monitoring Methods - Monitoring of potential erosion upstream and downstream of the Project
site will be essential in areas where erosion due to inundation fluctuations or operational flows may
occur. This monitoring will need to be ongoing during and post construction, for 5 years postconstruction and results provided to agencies.
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Assessment of identified erosion-susceptible clay areas has been completed pre-construction, and
continued monitoring of high potential areas post-construction has been outlined in the Blanche
River - Marter Township Hydroelectric Generating Station Geomorphic Assessment, Addendum #2
– Monitoring Program (Parish, 2013). A program to monitor erosion and sedimentation has been
proposed for the first five (5) years post-construction.
Monitoring of the moderate to high erosion potential features would follow a “Before, After,
Control, Impact” (BACI) methodology, with data collected on two sites – the Project site and a
control site, at various predetermined times of year. Geomorphic monitoring could be incorporated
into other monitoring programs, such as the proposed Surface Water monitoring, post-construction
(HESL 2012).

Mitigation Strategies - Xeneca has developed a preliminary Erosion and Sediment Control Plan
(ORTECH 2011) which addresses best management practices to reduce the potential for erosion at
the development site due to clearing and construction operations. Minimizing clearance areas,
phasing of construction timings, provision of sedimentation screens and erosion reduction materials,
grading and replanting of disturbed areas as quickly as possible after disturbance, diversion of
runoff away from watercourses and minimizing removal of natural vegetation within the
construction footprint are addressed in the draft plan.

It is also recommended that natural vegetation within the riparian zone be disturbed as little as
possible during construction of the facility and associated structures. Where this is not possible,
removal of vegetation and corresponding construction should be completed outside of key erosion
periods (e.g. work in winter rather than spring freshet).

Restricting vehicle traffic to minimal mandatory areas will also reduce damage to adjacent
vegetation and substrate.

Proper ditching and erosion/sedimentation measures should be

incorporated prior to potential issues arising, not as a “band aid” solution once an erosion problem
has been identified.
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Management of surface water will be essential during all phases which have the potential to impact
the waterway.

Monitoring Reporting– Reporting will be completed for all erosion and sedimentation monitoring
as required by agencies.

Should monitoring be undertaken in the first five (5) years post-

construction, as recommended, an annual report will be prepared on the findings of those studies.
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4.8 Fish Spawning Habitat
This section will focus on non-Species at Risk (SAR) fish species known or likely to occur in the
Project ZOI. Lake Sturgeon (Acipenser fulvescens) will be covered individually in Section 4.14.
Ministry of Natural Resources Site Information Package (SIP) data indicates that there are two
known spawning areas within or associated with the downstream ZOI for this Project – at the base
of Stuart’s Rapids on the Blanche River, approximately 2km downstream of the dam location, and
at the base of 80 Foot Falls on the Misema River, just upriver of the convergence with the Blanche
River, and below the Misema Hydro Electric Dam (MNR 2011) (Figure 27). Walleye and Lake
Sturgeon (Section 4.14) are confirmed to utilize the spawning site at Stuart’s Rapids, and care must
be taken to provide natural conditions for species present at this site post-construction.

Figure 27: Location of spawning areas within project ZOI

Fisheries surveys were conducted on the Blanche River during the 2010-2012 field seasons. These
surveys utilized gillnets, trap nets, seine nets and angling; and were performed upriver and
downriver of the proposed dam location. Fish captured in all surveys include Minnows, Fallfish
(Semotilus corporalis), White Suckers, Smallmouth Bass, Walleye (Sander vitreus) and Northern
Pike (Esox lucius). Based on the extremely low fish capture rates experienced during the Marter
Project study due to short non-lethal net sets, resulting data does not reflect the entire population of
the Blanche River system, but gives a snapshot into species presence in various reaches. There is
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an active recreational fishery on the Blanche River, and impacts to this feature must be assessed and
mitigation applied where necessary.

Potential fish spawning habitat can be found in several

locations within the Project ZOI, as outlined below.

4.8.1 Inundation Extent Rapids
The series of rapids at the upper end of the proposed inundation area are suitable habitat to support
spawning by sport fish species such as Walleye. The rapids sections are described in Section 4.1
and 4.2.

Potential Impacts

Loss of these fast water sections of the upper reach may adversely impact spawning for species such
as Walleye and White Sucker. Lake Sturgeon have not been confirmed above Krugerdorf Chutes
(see Section 4.14), therefore it is not anticipated that loss of upstream spawning habitat will impact
this species. Additional spawning habitat is available upstream of the railway bridge, however it is
located quite a distance away, over 5.7km upstream.

Conclusions and Recommended Mitigation
Loss of the potential spawning habitat in the fast water series at the upper extent of the inundation
area will not be mitigable. It is recommended that the proponent discuss potential offsets with
MNR and DFO, as part of the post EA habitat off-setting discussions.

4.8.2 Pool at Base of Krugerdorf Chutes

Habitat at the base of Krugerdorf Chutes has been described in detail in other sections of this report
(4.1, 4.2, 4.4, 4.9, 4.14). It is likely that the pool at this location supports spawning activities for
numerous species, including sport fish such as Walleye and White Sucker, as well as Lake
Sturgeon.

Potential Impacts
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Alteration to flows and volumes as a result of the proposed Marter Project could have adverse
impacts upon spawning and other life cycle stages of species which utilize the habitat within the
Krugerdorf Chutes pool. During the spawning season (between 4-12oC for Walleye, 8-16oC for
Lake Sturgeon), there is sufficient flow within the Blanche River to provide high flow volumes and
velocities for spawning due to the naturally high volumes present in the system at that time.
Operation of the proposed Marter Project will not adversely impact these flows during early
spawning stages.

Post-spawn fluctuations in flow volume, direction and depth would potentially dewater eggs or
affect larval drift. Reduction in natural flows available, coupled with the proposed modified run-ofriver operating plan for this facility, could result in adverse impacts due to reduced flow volumes
during the later stages of the spawn.

Conclusions and Recommended Mitigation

In order to ensure that there are no adverse impacts to fish spawning or egg incubation and larval
drift stages for any species utilizing the pool at Krugerdorf Chutes, the proponent has developed a
revised operating plan for use during this key period.
Mitigation Strategy – As illustrated in Figure 28, beginning at 4oC (staging for Walleye) and
running through to 18oC (end of spawning for Sturgeon), the Marter GS is committed to run-ofriver operations to ensure all available flow is maintained in the system. Post-spawn, during the egg
incubation and larval drift stages for these species, the GS will continue run-of-river operation to
ensure sufficient flows are available for eggs and hatched larva for 32 days post 18oC.

Operations within the period post-incubation will be restricted for this facility, with a maximum
daily fluctuation of 5m3/s in depth in the Krugerdorf pool, and no intermittent operations (flows
will not cease).
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Monitoring Rationale – Ongoing monitoring of spawning, incubation and larval drift will be
required to verify that the proposed operational flows are sufficient to maintain natural life cycle
stages within the reach below Krugerdorf Chutes. If flow alterations are shown to have adverse
impacts (e.g. dewatering of eggs, stranding of larval fish/cessation of larval drift) then adaptive
management discussions will be required with MNR and DFO.
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Operating Restrictions for Walleye Spawning
Water
Temperature/
Walleye Life Stage
Timing
Beginning of Walleye staging and
4°C
spawning
Beginning of active Walleye
6°C
spawning
End of active Walleye spawning,
12°C*
ongoing egg incubation
Walleye egg incubation time from Allow 18 days after
end of spawning until hatch
spawning
Hatch, yolk sac absorption and
Allow additional 15
continued larval development until
days after hatch
fry are free swimming
Fry disperse into open water

-

Temperature
/
Cumulative Time
Trigger
4°C

Mode of Operation
Begin run of the river

-

Continue run of the river

-

Continue run of the river

-

Continue run of the river

-

Continue run of the river

33 days after 12°C
is reached*

End run of the river, begin
normal summer operations

Objective
Ensure staging is not affected
operations.
Ensure spawning is not affected
operations.
Ensure eggs are not dewatered
operations.
Ensure eggs are not dewatered
operations.
Ensure recently hatched larvae are
stranded due to operations.

°

Operating Restrictions for Lake Sturgeon Spawning

Beginning of Lake Sturgeon
spawning
Beginning of active Lake Sturgeon
spawning
End of active Lake Sturgeon
spawning, ongoing egg incubation
Lake Sturgeon egg incubation from
end of spawning until hatch

Water
Temperature/
Timing

Temperature /
Cumulative Time
Trigger

Mode of Operation

8°C

8°C

Begin run of the river

11°C

-

Continue run of the river

18 °C

-

Continue run of the river

-

Continue run of the river

Allow 14 days after
spawning, or when
water temperature
oC
reaches 20

by
by
by
not

Allow transition to other operations once
fry have dispersed from the spawning
grounds.

*If water temperature rises very slowly, the range of spawning temperatures (6 -12 C) may be experienced for several weeks. In these instances, Walleye may
spawn at lower than normal temperatures and spawning will end before the temperature reaches 12°C. Alternatively, they may reabsorb their eggs and not
spawn. In such circumstances, consultation between Xeneca Power and the MNR may result in a conclusion being reached that the spawn is over (based on
known conclusion of spawning elsewhere in the area). In this case, egg incubation time would be considered to start at the time this determination is made.

Lake Sturgeon Life Stage

by

Objective
Ensure spawning is not affected by
operations.
Ensure spawning is not affected by
operations.
Ensure eggs are not dewatered by
operations.
Ensure eggs are not dewatered by
operations.
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Hatch, yolk sac absorption and
continued larval development
Beginning of Lake Sturgeon larval
drift

Lake Sturgeon larval drift

End of Lake Sturgeon larval drift

Allow additional
18 days after hatch
-

Allow 21 days for
larval drift

-

32 days after 18°C
is reached , or 18
oC
days after 20 is
reached

-

56 days after 18°C
is reached , or 39
oC
days after 20 is
reached

Continue run of the river
Begin modified operations
with a maximum daily
range of 5 cms and no
intermittent operations
Continue the modified
operations with a
maximum daily range of 5
cms and no intermittent
operations
End special operating
restrictions for Lake
Sturgeon larval drift, begin
normal summer
operations.

Ensure recently hatched larvae are not
stranded due to operations.
Facilitate lake sturgeon larval drift.

Facilitate lake sturgeon larval drift.

Allow normal summer operations once
ample time has been given for drift in
the downstream zone of influence.

Figure 28: Agency accepted proposed operational flows during Walleye and Lake Sturgeon spawning seasons
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4.8.3 Misema River

Fast water habitats suitable for spawning occur on the downstream side of the active Misema GS.
This section is attainable by Walleye, White Sucker and potentially Lake Sturgeon, and substrate
conditions are suitable for all three species to spawn in the reach below the Misema GS.

Potential Impacts

Located upriver of the confluence of the Misema and Blanche Rivers, it is unlikely that proposed
operation of the Marter GS will pose any additional impacts to the flows and habitat suitability at
Misema that are not already being impacted by Misema GS operating levels.

Conclusions and Recommended Mitigation
No alteration to flow levels within the Misema River is anticipated as a result of the current
proposal. With the hydro dam at Misema currently operational under a Run of River Operating
Plan, it is presumed that flows at this site during the spawning season replicate natural conditions,
and that there is no impact to fisheries values at this location.
4.8.4 Stuart’s Rapids
Information from the SIP indicates that Stuart’s Rapids is a significant feature within the Blanche
River, and especially within the Project the ZOI. It is confirmed spawning habitat for Lake
Sturgeon (Section 4.14) and possibly Walleye and other sport fish species.
In light of the various key features noted at Stuart’s Rapids, ORMG spent a significant amount of
survey time at this location. Fisheries surveys were undertaken, riparian and terrestrial habitat
searches were completed, and detailed depth measurements were taken along seven (7) cross
sections at the site.
Due to the significance of Stuart’s Rapids as Lake Sturgeon spawning habitat, the rapids were
surveyed during low and high conditions. The seven (7) cross sections were assessed during a July
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2012 low flow survey, with depth measured approximately every 3m across each section (some
exceptions applied due to current velocity and/or consistent depths). Sections were obtained in the
channels above and below the rapids, in the deep pool at the base of the rapids, and in the
downstream channel (ORMG 2013).

Potential Impacts

Given the significance of this fast water feature in the Blanche River landscape, alteration of flows
during key spawning stages would have potentially drastic impacts on downstream Lake Sturgeon
and sport fish populations.

Dewatering of shallow spawning habitat due to peaking flows,

decreased oxygenation due to decreased flow velocities, and lack of larval drift due to insufficient
turnover in the deep pool below the rapids are all potential implications due to operations.

Conclusions and Recommended Mitigation

It is imperative that this natural feature be protected during construction and operation of the
proposed Project. Spawning habitat and natural spawning conditions for Lake Sturgeon and sport
fish such as Walleye will be ensured through the use of modifications to operational flows during
key life cycle stages.

Aforementioned commitments made by the proponent to sustain run of river flows during staging
and spawning, as well as during incubation and larval drift, will minimize potential fluctuations as a
result of Marter Project operations during key life cycle stages for all fish species spawning at
Stuart’s Rapids. Additionally, a commitment to operate within existing conditions ensures that
level fluctuations will not exceed flows currently measured during normal operations (outside of
modified spawning flows).
Mitigation Strategy – As illustrated in Figure 28, beginning at 4oC (staging for Walleye) and
running through to 18oC (end of spawning for Sturgeon), the proposed Marter Project is committed
to run-of-river operations to ensure all available flow is maintained in the system. Post-spawn,
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during the egg incubation and larval drift stages for these species, the GS will continue run-of-river
operation to ensure sufficient flows are available for eggs and hatched larva.

Operations within the period post-incubation will return to a modified version of the normal
operating plan for this facility, with a maximum daily fluctuation of 5m3/s and a commitment to no
intermittent operations (flows will not cease).
Monitoring Rationale – Ongoing monitoring of spawning, incubation and larval drift will be
required to verify that proposed operational flows are sufficient to maintain natural life cycle stages
within the reach below Krugerdorf Chutes, including extending to Stuart’s Rapids.

If flow

alterations are shown to have adverse impacts below Stuart’s Rapids (e.g. dewatering of eggs,
stranding of larval fish/cessation of larval drift) then adaptive management discussions with MNR
and DFO would be required.
4.8.5 James’ Rapids

Located at the downstream extent of the ZOI, it is unlikely that operation of the Marter Project will
impact potential spawning activity at James’ Rapids. Conditions observed at this site were not
indicative of a typical fast water feature (no white water, standing waves or riffle sections).
MNR have also identified James’ Rapids as potential juvenile Sturgeon habitat. According to
modelling by the proponent, given the location of this feature near the end of the downstream ZOI,
flow and level alternations will be substantially eliminated by the time they reach James’ Rapids.

Potential Impacts

Drastic fluctuations would have potential adverse impacts on feeding by juveniles, should alteration
to this habitat impact invertebrate populations in the local area. While flow alterations proposed to
mitigate staging through larval drift will not be maintained year round, a commitment by the
proponent to remain within existing conditions during all operations will minimize or eliminate the
possibility of potential impacts on flows and depths at James’ Rapids. Thus, remaining within
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existing conditions should preclude any adverse impacts to any population inhabiting the area
around this feature.

Conclusions and Recommended Mitigation
No adverse impacts are anticipated at James’ Rapids as a result of proposed operations at Marter
Project. Mitigation strategies incorporated to ensure sustainability of spawning and benthic habitats
upstream of this site will act to mitigate any potential impacts downstream that may be felt at the
extent of James’ Rapids. No further mitigation or monitoring is recommended for this location.
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4.9 Fish Stranding
Agencies have expressed concern for the potential of fish stranding events to occur in the reach
between the proposed Marter Project and the currently operating Misema Generating Station (GS),
as a result of intermittent operation of the Marter Project.

Where de-watering events due to the proposed operation may occur, there is a potential for fish to
be stranded in sub-standard habitat or beached on shorelines due to rapid changes in flow and depth.
A literature review completed by Nagrodski et al. in 2012 noted that most available research to date
has focussed on the stranding of salmonid species at early life cycle stages, due to alterations in
flow as a result of anthropogenic sources (e.g. hydro dams, irrigation systems). Rapid drawdowns
caused by hydroelectric peaking facilities with near-immediate shutdowns resulted in higher
incidences of stranding or beaching (Saltveit, et al. 2001).

Little work has been presented in the literature to date regarding stranding of other species of fishes,
nor has a large amount of research been devoted to adults of any particular species. This absence of
comparative research limits our ability to predict with any accuracy how adult fishes within the
reach between Marter and Misema GS will be affected by intermittent operation at Marter.

Analysis of available research by Nagrodski et al. (2012) provides insights into the most common
causes of stranding due to abiotic factors such as hydroelectric generating stations. Downstream of
such projects, “the magnitude, frequency, duration and sequencing of ramping rates” dictate
stranding events, with more rapid flow fluctuations having the greatest stranding potential.
Additional factors such as bathymetric morphology, and seasonality have also been linked to
stranding events in conjunction with drawdown activity – shorelines with diverse substrate, heavily
structured littoral zones, potholes, shallow sloping banks and backchannels pose greater risks for
stranding fishes, as do drawdowns during winter or in cold water temperatures (Nagrodski et al.,
2012).Stranding potential has been found to be lowest in areas with “minimal shelter, fine substrate
and fewer resting places for fish” (Hellraker et al., 2003).

Examination of the bathymetric topography at surveyed cross sections between the proposed Marter
Project and the Misema River confluence (Figure 29) was completed by ORMG. Six (6) of the
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available surveyed cross sections were reviewed based on the presence of key potential stranding
factors (shoreline slope, shallow depths, promontory features, and shoreline slope). Water depths
within the sections were projected at 4.8m3/s, and the proposed Qea low flow depth of 0.5m3/s to
determine changes in overall depth and wetted width, and to examine areas where shoreline slope,
bottom topography and littoral zone structure may increase the potential for stranding at low flows
(0.5m3/s) within this reach.

Figure 29: Surveyed cross sections (blue lines) between Marter Project and Misema confluence
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Those cross sections analyzed included Sections -0+303, -0+360, -0+483, -0+779, -0+1088 and 0+1691. These sections are provided (below) in order to facilitate discussions.
RS = -0303
185.0

Legend
WS AvgAug (4.8 cms)

184.5

WS 0.5 cms
Ground

184.0

Bank Sta

183.5

183.0

Elevation (m)

182.5

182.0

181.5

181.0

180.5

180.0

179.5

179.0

40

60

80

100

120

140

Station (m)

Figure 30: Bathymetric profile at surveyed cross section -0303 at flows of 4.8m3/s and 0.5m3/s

Figure 31: Bathymetric profile at surveyed cross section -0360 at flows of 4.8m3/s and 0.5m3/s
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Figure 32: Bathymetric profile at surveyed cross section -0483 at flows of 4.8m3/s and 0.5m3/s
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Figure 33: Bathymetric profile at surveyed cross section -0779 at flows of 4.8m3/s and 0.5m3/s
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Figure 34: Bathymetric profile at surveyed cross section -1088 at flows of 4.8m3/s and 0.5m3/s
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Figure 35: Bathymetric profile at surveyed cross section -1691 at flows of 4.8m3/s and 0.5m3/s

Shoreline Slope - Analysis of these six (6) cross sections shows that at each location, the shoreline
topography is characterized by realtively steep slopes: 75% (n=9) are steeper than 4:1
horizontal:vertical. Those sections with the shallowest slope angles occur closest to the base of
Krugerdorf Chutes (sections -0303 and -0360), with shoreline slope angle increasing further from
the Project site. The steepest slopes (~1.5:1 on the east shore, ~1.7:1 on the west) occur at sections 0779 and -1088. With the exception of section -0303 (Figure 30) and -0483 (Figure 32), it is not
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anticipated that shoreline topography will increase stranding potential within the assessed
reach.

Section -0303 presents the shallowest banks of the surveyed sections (Figure 30). At this location,
slope angles of ~5:1 on the east shore and ~8:1 on the west shore correspond to the upstream extent
of the deep pool area at the base of Krugerdorf Chutes, immediately downstream of the proposed
tailrace outlet for the Marter Project. Construction of the tailrace will eliminate some of the
potential 8:1 slope issue along the western shore, as this area will be incorporated into the outflow
of the tailrace. Fisheries values within this area are anticipated to be high across all age classes,
given the potential for all life cycles stages to be present in this pool under natural conditions,
therefore monitoring should be undertaken on the west shore (~5:1 slope) for potential stranding
during decreasing flow events.

Section -0483 has high potential for stranding due to shoreline topography due to a slope of more
than 4:1 at the shoreline area on the west bank. Further from the water, the shoreline here slopes
steeply upwards, but the littoral zone is very mildly sloped at and under the water level. Monitoring
should be undertaken on the west shore to assess stranding during low flow events.

Bathymetric Morphology - Cross sections were also examined for evidence of potential stranding
locations due to river floor topography at low flow volumes. Each cross section above illustrates
the presence of sufficient water depths for fish movement during flows at or greater than 4.8m3/s.

Several cross sections (-0360, -0483 and -0779), show evidence of potential stranding areas due to
substrate exposure at the proposed Qea of 0.5m3/s (Figure 30, Figure 31, Figure 32). Section -0303
also illustrates a potential division of waters due to substrate exposure along the west shore,
however, as discussed, this area is just downstream of the proposed tailrace outflow, and
topography resulting post-construction will eliminate this potential pool or channel area.

Given that the cross sections do not allow for extrapolation upstream and downstream, whether
these segregations create closed “pool” areas or simply cause shallow “channels” to form cannot be
measured. Where channels are created (the most likely scenario for all sections assessed, given
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examination of the shoreline in this area during ecological surveys), stranding may be minimized, as
fishes can navigate through the channel to re-join the main flow upstream or downstream (provided
sufficient depths exist in the channel). Where closed “pools” are created, stranding is a greater
concern. Fishes trapped in such pools are potentially subjected to increased water
temperature/decreased dissolved oxygen levels during warm weather (due to sunlight exposure),
and freezing or cold shock during cold weather (Evans, 2007), as well as increased predation from
avian and mammalian predators, including humans (due to a potential lack of cover and escape
options) (Quinn and Buck, 2001).

At Section -0360, which bisects one of the deepest areas of the pool below Krugerdorf Chutes, a
potential channel formation area occurs along the west shore under flows of 0.5m3/s (Figure 31). It
is known that immediately downstream of this section, the pool widens, and a large deep area exists
along both shores. Creation of this “channel” area during low flows is not anticipated to create a
stranding hazard, as depths within it are estimated at 1m deep. Fishes caught on the shoreline side
of the exposed substrate will be able to swim along the channel and into the deeper pool area.

At Section -0483, which crosses one of the narrowest sections of the reach, at a bottleneck
immediately below the Krugerdorf pool, flows at 4.8m3/s will result in dewatering of the western
side of the channel (Figure 32). This dewatering is a direct result of the shallow shoreline noted
above. Additional flow reductions will also result in a narrow channel along the eastern shore. As
noted above, this section has steep slopes on the eastern shoreline, thereby reducing the potential for
stranding in the littoral zone, however the potential for dewatering along the west makes this bank
high in its potential for stranding. Water depths within the remaining channel at 0.5m3/s are
estimated at ~60cm. While this is sufficient for fish movement upstream and downstream even at
0.5m3/s, rapid reductions in flow volumes may result in stranding of fish along the dewatered
western shore.

Section -0779 occurs within a narrow section of the reach between Marter and Misema, just below
a 90o bend in the river. Accumulation of unconsolidated substrate along the east shore at this bend
creates a submerged sandbar feature at this location, which is evident in aerial imagery (Figure 29).
At 4.8m3/s, an additional shallow area is exposed along the west shore (Figure 33). At 0.5m3/s,
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several individual channels are created by exposure of substrate, forming a series of narrow,
shallow channels through this riverine section (Figure 33). Reduction in flows within this part of
the reach poses the highest potential for stranding events.
Littoral Zone Structure – Examination of the shoreline composition at each of the assessed cross
sections shows a variety of riparian habitats along the reach between the Marter Project and the
Misema confluence. Focus was directed to those sections noted above, where shoreline slopes are
shallow.

The cumulative impacts of shallow slope and large amounts of “structure”

(boulder/cobble, downed trees/debris, vegetation, pools, bedrock ledges) in the littoral zone are
anticipated to correspond to higher potential for stranding in those sections of the river during
drawdown conditions (Bell et al., 2008).

Evaluation of the slope gradients for the sections reviewed (above) points to a higher potential for
stranding at sections -0303 and -0483 due to shallower shoreline slopes. These areas were assessed
for littoral structure with the following results:

At Section -0303, the eastern shoreline consists of largely exposed bedrock at the high water mark,
with massive deposits of cobble and boulder making up the littoral zone (Figure 36). Varying
natural water levels provide areas for vegetation (grasses, small shrubs, sedges) to anchor among
the cobble during low flows, when this section is naturally exposed. Along the western shoreline, a
similar pattern of cobble and boulder exists within the river which would be inundated under natural
conditions under spring and fall flows, but which is exposed natural during summer flow
conditions. Further up on the shore, a seasonally inundated sand deposit exists, which is heavily
covered in emergent vegetation during all seasons (Figure 37).
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Figure 36: Eastern shoreline at Section -0303 showing cobble/boulder substrate along littoral zone, with
emergent vegetation

Figure 37: Western shoreline at Section -0303 with representative cobble/boulder substrate in the river channel
and vegetated sandbar along shoreline in the littoral zone
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While there is little to no debris in this area (likely due to extremely high spring freshet flows
coming down Krugerdorf Chutes), both shorelines at Section -0303 do possess a structured littoral
zone. Natural seasonal fluctuations expose much of this substrate under natural conditions, but
rapid drawdown due to operations could result in potential fish stranding at this location. The
mitigation proposed by Xeneca of slow drawdown will assist in reducing the potential for stranding.
Monitoring is recommended post-construction for potential fish stranding during dewatering events.

Section -0483 is significantly different from Section -0303 in terms of shoreline habitat in the
littoral zone. The western shoreline at this location is a low sloping cobble bed, largely exposed
under natural low flow conditions (Figure 38), while the eastern shoreline is a steep clay bank
littered with fallen trees that have collapsed due to shoreline erosion and slope, and woody debris
from flood events (Figure 39).

Figure 38: Western shoreline littoral zone composition at Section -0483 showing shallow slope and cobble
substrate
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Figure 39: Eastern shoreline composition at Section -0483 illustrating steep slope, clay substrate and woody
debris

Although the steep slope and clay substrate on the eastern shore reduce stranding potential, given
the amount of woody debris it is likely that the potential for stranding is at least moderate on that
bank. Along the western shoreline, shallow slopes combine with cobble substrate and a well
vegetated shoreline in the littoral zone to increase the potential for stranding at this location.

Conclusions and Recommended Mitigation

Based on analysis of surveyed cross sections within the reach Marter to Misema, it is evident that
there are areas which may potentially result in fish stranding during rapid flow reduction events.
Options for mitigation should be considered to reduce this potential.

Monitoring should be

undertaken to ensure that mitigation measures are successful, to confirm potential stranding
incidents so that stranded fish may be salvaged, or under worst case conditions, so that conditions
leading to the stranding event can be analyzed in hopes of avoiding future strandings.
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As discussed in Nagrodski et al. (2012), one mitigation strategy for reducing fish stranding due to
hydroelectric operations has traditionally been to control ramping rates. More gradual ramping
rates have been identified as reducing stranding in salmonids. Where ramping rate timelines are
proposed, they should take into consideration other objectives for the river system. Operating
conditions which are assigned to minimize stranding may in fact minimize riverine functions due to
muted hydrographs which attempt to save fish (Nagrodski et al. 2012).

Considering the propensity for small and juvenile fishes to seek shelter during daylight hours, and
for all fishes to reduce movement during winter months, one potential mitigation measure for
hydroelectric facilities is to slowly reduce flows leading up to nocturnal hours, and to elongate
ramping periods during winter.

An alternate flow modification technique has been proposed by Irvine et al. (2009) for reaches
below hydroelectric facilities. So-called “conditioning flows” are utilized, whereby flows are
rapidly decreased and then increased within one hour of a planned longer-term reduction (e.g.
overnight or over several days). Such flows may result in learned behaviour in juvenile fishes to
seek deeper water when flows are reduced, and may have the added benefit of allowing fishes
stranded during the “conditioning flow” to return to deeper waters, hopefully avoiding the following
“actual” flow reduction event.

Physical alteration of riverbed areas prone to stranding may be discussed with agencies should
extreme mitigation be required within the Marter to Misema reach, where alternate measures prove
ineffective in mitigating stranding incidents.

Monitoring Rationale/Methods - Given the evaluation presented above, it is recommended that
monitoring of high-potential areas be undertaken in the initial weeks/months post-construction.
Where stranding incidents are reported, monitoring will continue in years 1, 2 and 3 postconstruction.
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Monitoring should be undertaken on the west shore (~5:1 slope) at Section -0303 for potential
stranding during decreasing flow events due to highly structured littoral zone habitat, shallow slopes
along both shorelines and the potential for channel development under low flow conditions.
Monitoring of the area at Section -0483 for stranding events should be undertaken due to shallow
shoreline slopes, structured littoral zone areas and evidence of potentially exposed substrate
creating pools or channels during low flow events. Foot searches would be used , at least during
early operation cycles, to determine whether the concern for potential stranding at this site is
legitimate.

Routine monitoring is recommended for stranding events at Section -0779 due to shallow water
depths and potential channel formation at low flows. Given the slightly more remote location of
this section, foot surveys on several occasions post-construction may be the only feasible method of
monitoring this site for stranding events.
Mitigation Strategies – Irvine et al. (2009) determined that providing a “conditioning reduction”
period reduced potential stranding events due to fluctuations in flows. Coupled with evidence that
more rapid fluctuations cause increased stranding potential (Nagrodski et al. 2012), it is
recommended that the Marter Project provide a combination of an initial “conditioning” decrease in
flow rate, followed by a slow final fluctuation in flow down to Qea.
Reporting – Event reports will be provided to agencies as quickly as possible upon confirmation of
a fish stranding event. Where fish are salvageable, timing is of key importance in returning
stranded fish to the waterway successfully. Further analysis of the conditions which lead to the
stranding event should be undertaken in discussion with agencies.

Where no such incidents are recorded, reporting will be included as part of Annual monitoring
Report(s) required as part of this Project.

79

4.10

Forest Productivity

During preparation for the proposed Marter, an area of approximately 13.1 hectares of forested land
will be cleared to accommodate structural footprints, and to reduce the potential for methyl mercury
contamination during inundation.

Where forested lands to be cleared are located within current Sustainable Forest Licences, those
SFL operators which have licence to the area will be contracted to remove the trees. Within much
of the powerhouse and road footprint, clearing will occur on private land, under consultation with
the landowner. Proposed roadways and transmission line routing is largely contained within open
field areas, and will not impact forest habitat.

Given the overall area to be cleared in comparison with the available forested habitat in the general
vicinity, it is not anticipated that adverse impacts on overall forest productivity for the area will
occur as a result of the Project.

Potential Impacts
Removal of forest cover (mature trees) significantly alters the landscape of the surrounding area.
Reduction of the overstory reduces shading, altering habitat characteristics for ground cover species
beneath the canopy, whereby shade tolerant species would naturally be replaced by sun tolerant
vegetation post-clearing. Where clearing will be undertaken for this Project, the ground will either
be inundated or converted to structural areas (e.g. powerhouse, dam), thereby eliminating the
habitat entirely.

Conclusions and Recommended Mitigation
Removal of the mature trees within the inundation and footprint areas for the Marter Project is not
avoidable. Retention of trees within the inundation area could result in an increase in overall
methylation of mercury (MeHg) due to long-term flooding of woody material, and Ministry of
Environment BMPs generally recommend mature trees be removed by a qualified forestry company
in order to salvage timber and reduce the amount of vegetation in the watercourse post-inundation.
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MeHg levels will be monitored under the proposed Surface Water Monitoring Plan outlined in
Section 4.17. No additional monitoring or mitigation is recommended for the removed trees at this
time.
Monitoring Rationale – Rationale for ongoing monitoring of MeHg levels within the Blanche
River system is addresses fully in Section 4.17.

Mitigation Strategies - Should it be noted in future that replanting is required to replace trees on
the landscape, it is recommended that the proponent contact Trees Ontario and the Ministry of
Natural Resources to determine appropriate species, and planting locations, within the affected area.
Reporting – Methyl Mercury results will be included in Surface Water Monitoring Reports,
prepared as outlined in Section 4.17.

Where additional mitigation is proposed, such as tree

planting, reporting guidelines will be determined upon discussion with MNR Kirkland Lake.
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4.11

General Wildlife Habitat

Current data suggests that the Marter Project site provides suitable habitat for a range of wildlife
species. Both aquatic and terrestrial species with a wide range of habitat preferences have been
recorded within the study area. Although non-SAR wildlife species do not receive mandated
habitat protection under the ESA or SARA, it is important that the integrity of the ecosystems
within the Marter Project area is maintained. Every effort should be made to mitigate potential
damage to natural habitats.

4.11.1 Birds
Surveys were performed for non-SAR birds during the 2010-2013 field seasons. Surveys included
passive call monitoring and visual searches for individuals and nests.

Species not listed as

Endangered or Threatened under the ESA or SARA do not receive mandated habitat protection
under either act. However, migratory birds such as warblers and blackbirds do receive protection
under the Migratory Birds Convention Act(1994). Under this Act, migratory birds and their nests
are protected from damage, removal, disturbance and destruction.

Potential Impacts
Migratory birds and nests of migratory birds could potentially be impacted by construction
activities on site, especially for the proposed roadway and transmission line corridor. Adult birds
and fledgling mortality could potentially rise with increased road traffic.

Conclusions and Recommended Mitigation
Construction activities for the proposed Project should take place outside of the migration, mating,
and nesting seasons for migratory birds. Because of the large array of migratory bird species
present or potentially present in the Project vicinity, it is recommended that the construction season
be limited to 01 August- 15 April annually. A speed limit should be in force on access roads in
order to reduce the likelihood of mortality to adult and fledgling birds. No additional mitigation or
monitoring is recommended.
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4.11.2 Mammals
Numerous common mammalian species are indigenous to the Marter Project (a list of confirmed
and potential species in available as an Appendix in the 2012-2013 Environmental Characteristics
Report – Marter Township Hydroelectric Generating Station (ORMG 2013). No mammalian
species at risk or species of conservation concern were identified for the survey area.

While impacts to terrestrial habitat in the footprint area, roads and transmission line routes are
proposed as a result of clearing activities, loss of this small area of habitat does not constitute a
significant loss in the region as a whole. No terrestrial mammals are anticipated to be impacted
adversely.

Terrestrial mammals found in the vicinity of the Project area, such as Black Bears (Ursus
americanus), Raccoons (Procyon lotor), Red Squirrels (Tamiasciurus hudsonicus), and White-tailed
Deer (Odocoileus virginianus) have a limited interaction with aquatic habitats. While Black Bears
and Raccoons are opportunistic omnivores that will eat aquatic species, their diets consist of a large
variety of foods. Aquatic fish and invertebrates are not a primary food source.

Those mammals with large territorial ranges such as White-tailed Deer and Black Bears are unlikely
to be impacted by the Marter Project. No significant habitat for any mammal species (e.g. denning
sites, scrapes, rendezvous areas) was detected within the study area.

Semi-aquatic mammals such as the River Otter (Lontra canadensis), North American Beaver
(Castor canadensis), and American Mink (Neo vison vison) rely heavily on the aquatic habitats
within their territories for shelter, rearing of young, social behaviours, and food. All three species
also play a role in the aquatic ecosystem of the Blanche River.

Potential Impacts
The North American Beaver is a keystone species that creates lacustrine/ wetland habitats, and their
dams provide effective barriers to sedimentation. There are no confirmed beaver dams within the
upstream or downstream reach within the Project area, nor were any confirmed in the assessed
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tributaries. Beaver lodges were confirmed downstream of the proposed dam.

Water level

fluctuations downstream of the proposed Project could potentially disrupt beaver habitat or damage
lodges if large amounts of water are suddenly released from the Marter dam. This is especially true
of the habitat between the tailrace (at the base of Krugerdorf Chutes) and the Misema River, where
the aquatic environment is currently relatively undisturbed.

The Blanche River below the

confluence of the Misema River is routinely disturbed by the operation of the Misema Dam, and
proposed operations for the Marter Project will operate within the parameters of the existing dam,
with fluctuations not exceeding current levels.

River Otter and American Mink are also present on the Blanche River landscape.

Both are

predators of fish, and in the case of the Otter, amphibians, turtles and aquatic invertebrates such as
crayfish. Altered flows upriver and downriver of dam constructions, such as the one proposed on
the Blanche River, could impact these species by affecting invertebrate or fish spawning habitat,
thus increasing or decreasing the available food supply. Several potentially significant habitats for
fish and invertebrates have been identified in the Project area (Sections 4.2 and 4.8).

Conclusions and Recommendations

Overall, the greatest potential for adverse impacts to mammalian species as a result of the proposed
Project will be through potential loss of lodges or animals due to flooding events, or due to loss of
feeding opportunities where benthic invertebrate habitat is inundated.

In order to prevent drowning of animals, it is recommended that the initial inundation event be
undertaken during early summer. River Otters and Beavers are active and mobile during this
timeframe, with no ice cover to contend with. Summer flooding will allow sufficient time for
female Otters or Beaver families to re-establish new lodging, and for Beavers to gather feed piles
prior to winter freeze-up. Where initial inundation must be scheduled for fall through early spring,it
may be necessary to hire professional trappers to humanely remove any beavers with permanent
lodges in the inundation area prior to increasing water levels. Flooding of lodges during ice-on will
result in drowning of the resident Beavers and Otters as they overwinter.
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Post-construction, no additional monitoring or mitigation is recommended for any resident
mammal species.

4.11.2 Non-aquatic Invertebrates
Surveys were performed for non-aquatic invertebrates during the 2011 and 2012 field seasons.
Aerial insect nets, sweep nets, nocturnal light traps, and general searches were performed.
Although numerous species were identified, no SAR or species of conservation concern were
identified. Because of the extremely broad range of invertebrate habitat preferences, the entire area
of the Marter Project is potentially suitable habitat for various species of invertebrate. Based on
assessments, none of this habitat would be considered significant as the surrounding area consists of
similar habitat types, and no listed species were noted.

Potential Impacts

The Marter Project could potentially impact invertebrate populations by increasing shallow water
habitat in some low-lying areas, which could benefit species with aquatic larval stages (dragonflies,
damselflies, caddisflies, etc). Inundation of shoreline habitats will flood out resident terrestrial
invertebrates on initial inundation, resulting in loss of non-motile or less motile individuals (those
which can fly are anticipated to do so). Flooding of ground vegetation used as a food source for
various terrestrial species will also occur within the inundation area.
Conclusions and Recommended Mitigation
No uncommon or rare invertebrate species were identified during surveys at the Marter Project site.
None of the terrestrial habitats on site should be considered uncommon or rare in the surrounding
landscape. Therefore, the Project inundation will not remove a significant portion of any particular
habitat type. Potential impacts to larvae in aquatic life stages are addressed under Section 4.2.
.Potential impacts to local invertebrate populations are likely to be negligible, and no mitigation or
monitoring is recommended.
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4.11.3 Reptiles and Amphibians
There were no confirmed or potential SAR reptile or amphibian species present in the vicinity of the
Marter Project according to background review and foot searches in suitable habitat. Eastern Garter
snakes (Thamnophis sirtalis) were noted in terrestrial habitats on site. Common amphibians such as
Wood Frog (Rana sylvatica) and American Toad (Bufo americanus) were also observed in the
vicinity of the Project area. No Salamander species were noted within the survey area, although it
is possible that common species such as Eastern Newt (Notophthalmus viridescens) do exist in the
vicinity of the Project.

Potential Impacts
Inundation of existing riparian areas may increase available shallow water habitat in low-lying
areas, providing suitable egg-laying and early life cycle habitat for amphibians.

Clearing of

vegetation prior to inundation will remove existing habitat and individuals from the Project area.
Resulting inundation should have a limited impact on adult aquatic amphibians, but may have
adverse impacts on less motile terrestrial species.

Fluctuations in water volume and depth downstream of the facility may have an adverse impact on
aquatic amphibians such as Eastern Newt, especially on early life cycle stages (eggs, tadpole),
should shoreline sections be dewatered for an extended period. Proposed spawning flows, as
outlined in Section 4.8 (Figure 28), will provide run-of-river conditions during spring and early
summer, and may act to maintain wetted width and depth across such areas until eggs have hatched
and the more motile tadpoles are able to move with receding flows.

Conclusions and Recommended Mitigation
Surveys undertaken in the Project area included searches for amphibians. While Wood Frog and
American Toad were noted, no salamanders were detected on site. This does not, however, provide
conclusive evidence that salamanders do not/ will not inhabit the area. With the exception of the
Eastern Newt, all of the salamander species that could potentially occur in the Project area are
terrestrial, and inhabit woodland habitats and swamps. There is a potential for woodland areas
currently being utilized by salamanders to be flooded by Project inundation, resulting in a loss of
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salamander habitat. However, none of the terrestrial habitats in the inundation area are rare in the
landscape, and displaced salamanders will find no shortage of similar habitat in upland areas.

The Eastern Newt is primarily aquatic in its adult life stage, and the Blanche River in the Project
area is potentially suitable for this species. The increase in lacustrine habitat in the headpond area
as a result of the Project will increase suitable aquatic habitat for this species. Downriver of the
proposed dam and upriver of the Misema River confluence there is potential for some habitat loss as
water levels are decreased. However, there is no rare or unique aquatic habitat in this area, so the
impacts to the local adult population should be negligible. Water levels will be maintained within
current conditions below the Misema River, so no habitat will be lost in this area.

No further monitoring or mitigation is recommended for amphibian species within the Project
area.

87

4.12

Ice Scour/Ice Dams

The proposed Marter Project has significant potential for ice scour and resulting erosion and
sedimentation due to the prevalence of clay/silt substrate along most shorelines. Where this clay is
exposed to natural freshet and ice flows, it has become hard packed, but signs of erosion are
obvious at numerous locations within the upstream and downstream zone of influence (Parish,
2013; also see Section 4.7). Kirkland Lake MNR has raised concerns regarding the potential for
such ice scour and sedimentation impacts, and the expected extent of significant effects on the
waterway.

Historic data is not available for the rate of accumulation of ice, the frequency of ice damming
incidents, or the level of erosion caused by ice scour for the Blanche River within the Marter GS
zone of influence. Implications of ice scour and ice damming are anticipated to be variable pre- and
post-construction, given the natural variability of the shoreline slope (steep vs shallow) and
substrate (clay vs boulder/bedrock).

Given the potential for increased vegetation regeneration within floodplains and along lightly
scoured areas where organic substrate is retained, some areas of scour and flooding as a result of ice
damming may benefit from the process (Uunila, 1997; Prowse and Culp, 2003).

Erosion surveys reported within the Blanche River - Marter Township Hydroelectric Generating
Station Geomorphic Assessment (Parish 2013) highlight areas of high erosion potential due to
proposed operational flows. These areas will be monitored post-construction to assess a potential
increase in erosion of shoreline substrates, and should be assessed annually for effects related to ice
scour.

Potential Impacts
Ice can have potentially serious ecological implications within a riverine system, both upstream and
downstream of a hydro facility (Prowse and Culp, 2003). Localized ice formation behind a dam,
and the resulting backwater flooding and breakup during spring freshet, can have profound effects
on bank morphology, substrate erosion, sedimentation, and vegetation removal (Prowse and
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Gridley, 1993; Prowse and Culp, 2003). Downstream, water level fluctuations can lead to ice
forming at one water elevation, and then being suspended when water levels decrease, only to be
submerged by increasing levels during subsequent operations. Ice dams behind the hydro facility
can create narrowing of the river through induction of over-bankfull flooding. During freshet flows,
break-up ice flowing downstream can scour substrate along erodible banks, increasing particulate
loading of the waterway through sediment deposition as flows decrease and/or ice melts, thereby
potentially decreasing surface water quality as a result (Uunila, 1997; Tuthill et.al., 2007).

Within a river system, spring breakup of ice can cause shoreline scour along areas of
unconsolidated substrate, especially where substrates are unconsolidated and porous(e.g. sand,
gravel). However, low-elevation zones along the shoreline can also be “protected from breakup
erosion by shorefast ice remaining from the original winter cover and new ice that is thrust against
the shore during breakup”. Backwater areas are afforded the highest level of protection from scour
due to ice retention, while islands and outcrops are generally subjected to the highest level of scour.
Under open water conditions outside bends in the river are normally areas of high erosion, while
inside bends generally become areas of sediment deposition – where ice jams occur on such bends,
however, the opposite situation results, with water backing up along the outside bend due to the
jam, the inside shoreline becomes the path of water transport and resultant erosion (Prowse and
Culp, 2003).

Flooding events and ice scour caused by ice dams and ice breakup, especially within floodplain
areas, can be considered a contributing factor in diversity and composition of aquatic and riparian
vegetation (Uunila, 1997). Due to exposure and slope, some banks are “denuded of vegetation in
all spring breakups” while in other systems “vegetation below the upper trim line is…rapidly
recolonized”(Prowse and Culp 2003). The highest diversity of vegetation occurs where there are
variances in the height and level of scour and deposition year to year.
Conclusions and Recommended Mitigation
Due to the lack of historic data for the Blanche River on where (or whether) ice dams occur within
the Project ZOI, or on the potential for natural ice scour events to affect riparian vegetation or
contribute to sediment loading and erosion, it will be difficult to monitor alterations or additional
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impacts resulting from the proposed Marter Project. Post-construction monitoring of areas which
are most susceptible to adverse ice scour impacts and potential ice dam locations (bends in the river,
islands, promontories) may allow surveyors to examine whether the Marter Project results in
additional damming and/or scour events.

It may be preferential to continue standard water quality and sedimentation/erosion monitoring
practices as outlined in Section 4.7, rather than to attempt to determine potential impacts due to
specific ice related events. Where a particular ice damming event can be directly tied to the
installation off the Marter Project (e.g. ice damming directly behind the dam structure), discussions
with agencies should be undertaken to assess potential impacts and mitigation.
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4.13

Inundation

Under the preferred option at the Marter Project site, approximately 2.4km of the Blanche River
upstream of the proposed dam site at Krugerdorf Chutes would be inundated (Figure 40). At the
dam, this equates to approximately 7.5m increase in depth behind the structure, raising the natural
water level of 193.50masl to approximately 201.00masl (Figure 41). A total of approximately 13.1
hectares of terrestrial land will be inundated.

Figure 40: Inundation area and extent for preferred Marterproject construction option
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Figure 41: Cross section of dam showing existing natural water levels and proposed inundation

Potential Impacts
Increasing the depth within the inundation area will have implications along shorelines due to the
prevalence of clay substrate (see Section 3.6). Disturbance of this fine particulate material will
additionally result in flooding, submergence or removal of vegetation within the inundation area.
Submersion of vegetation can impact methylation of mercury (MeHg), increasing the MeHg within
the river system.

Additionally, it is possible that feeding habitat and den/lodge structures for semi-aquatic fur-bearer
species such as Beaver (Castor canadensis) and River Otter (Lontra canadensis) may be flooded by
initial water level increases post-construction (Section 4.11). Both of these species have been
confirmed upstream of the Project site during 2010-2012 surveys. In the case of Beaver, inundation
may offer a positive effect in terms of availability of food resources, as the higher water levels will
make additional shoreline trees available for consumption. Unfortunately, targeting off-season
(winter) construction times will find bank and lodge dwelling species in their lodges for winter,
resulting in the potential for drowning of affected individuals.

Additionally, terrestrial invertebrates will be flooded as a result of inundation, resulting in potential
loss of non-motile or les-motile individuals (Section 4.11). The proposed inundation will also have
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a non-mitigable impact on benthic invertebrate habitat at the upstream extent of the proposed
flooding, a topic discussed in detail in Section 4.2.
Conclusions and Recommended Mitigation
Inundation of shoreline vegetation and potential for resulting methylation of mercury can be
mitigated through removal of standing timber within the inundation area (Section 4.10). Surface
water monitoring is proposed for post-construction as required by MOE guidelines (Section 4.17)
Erosion potential is addressed in Section 4.7, and will be monitored throughout post-construction
phases to ensure no significant impacts arise due to erosion of shoreline banks.

Inundation of habitat for shoreline furbearing species and terrestrial and benthic
invertebrates is unavoidable. There will be a net loss of benthic beds, and existing mammal dens
and lodges within the inundation area. However, inundation will also create additional habitat
along shorelines, and may increase available feeding resources for Beaver. It is recommended that
known active Beaver and River Otter lodges are identified, and that possible mitigation options be
discussed with MNR Biology staff. Flooding events cannot be tailored to avoid key seasons due to
the lodging habits, feeding/stockpiling, spring breeding and winter shelter requirements of this
species.

Due to the non-mitigable impacts anticipated as a result of inundation, monitoring
recommendations have been outlined within the relevant sections of this report that address each
individual impact.

93

4.14

Lake Sturgeon (Acipenser fulvescens)

Conservation Status
National Designation (COSEWIC): Threatened (Great Lakes – Upper St Lawrence population)
Federal Designation (SARA): Not listed
Provincial Designation (COSSARO/ESA): Threatened
In their natural state, the rapids and falls present at Stuart’s Rapids, and certainly at Krugerdorf
Chutes (the Project site), are probable barriers to upriver passage by Lake Sturgeon. As such, the
construction of a hydroelectric dam should not have any appreciable impact on upriver passage by
Lake Sturgeon populations in the Project zone of influence.

MNR studies, including telemetry, have determined that Lake Sturgeon are present in the Blanche
River, and are likely spawning below Stuart’s Rapids, approximately 2 km downriver from the
proposed dam location. It is also possible that Lake Sturgeon spawn below 80 Foot Falls on the
Misema River, just upriver of the convergence of the Misema and Blanche rivers.

Fisheries populations were sampled using short set gill nets at four potential Lake Sturgeon sites
within the Project zone of influence. No Lake Sturgeon were confirmed by ORMG at any assessed
location, above the dam site, or within the anticipated downstream ZOI for this Project.

Potential Impacts
Water level fluctuations as a result of flow retention and release at the dam site could potentially
impact downriver Lake Sturgeon populations. Care was taken to thoroughly assess the depth,
substrate, available habitat, and natural flows at time of survey at Stuart’s Rapids, an area identified
by Kirkland Lake MNR as a key Lake Sturgeon (and Walleye) spawning site (see also Sections 4.1
and 4.8). The Operating Plan for the proposed Project takes into account the potential effects on
Lake Sturgeon habitat, and minimal residual flows have been developed in consultation with
responsible agencies.

94

Conclusions and Recommended Mitigation

MNR Kirkland Lake has confirmed that Lake Sturgeon are present within the Blanche River
downriver of Krugerdorf Chutes. They are known to spawn at Stuart’s Rapids, and may also spawn
below 80 Foot Falls on the Misema River. James’ Rapids, downriver of the zone of influence for
the Marter Project, may also be utilized as juvenile Lake Sturgeon feeding habitat.

Lake Sturgeon spawn after the initial spring freshet species have completed their spawning
activities. Adult fish move onto spawning grounds when water temperatures reach 9C, with
spawning reaching a peak between 11.5-16C. Once complete, eggs incubate attached to the bottom
substrate for 8-10 days. Fry then enter an egg sac absorption period for 2-5 days before releasing
from the bottom substrate and moving into the water column for the larval drift stage of their life
cycle. During larval drift, fry move nocturnally into the water column and are swept downstream
by the main channel flows to juvenile feeding areas, often kilometers downstream.
It is imperative that sufficient water flows be maintained at Krugerdorf Chutes and Stuart’s Rapids
during the key life cycle stages for Lake Sturgeon – from spawning through the egg sac absorption
stage.

During larval drift, flow fluctuations may not be as critical in terms of velocity or volume, but need
to be considered in terms of time. Being nocturnal drifters, Lake Sturgeon larvae need sufficient
flows during night time hours to ensure that they can travel out of the deep pools at Stuart’s Rapids
and into the main channel. Modifications to operations to hold water back overnight or over
weekends during this stage could be detrimental.

Operational planning for this site during

spawning has considered Run-of-River operation of the facility during key life cycle stages, and
intermittent operation of the facility at night to ensure adequate “slugs” of water enable larvae to
move downstream. Proposed operational flows are identified in the table at Figure 42. Both
Kirkland Lake MNR and Department of Fisheries and Oceans staff accepted the proposed spawning
period operations table below as acceptable to mitigate potential adverse impacts to Lake Sturgeon
during spawning and early life cycle stages.
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Operating Restrictions for Lake Sturgeon Spawning
Lake Sturgeon Life Stage

Water Temperature/
Timing

Temperature /
Cumulative Time
Trigger

Mode of Operation

Objective

Beginning of Lake Sturgeon
spawning

8°C

8°C

Begin run of the river

Ensure spawning is not affected
by operations.

Beginning of active Lake
Sturgeon spawning

11°C

-

Continue run of the river

Ensure spawning is not affected
by operations.

18 °C

-

Continue run of the river

Ensure eggs are not dewatered
by operations.
Ensure eggs are not dewatered
by operations.

End of active Lake Sturgeon
spawning, ongoing egg
incubation
Lake Sturgeon egg incubation
from end of spawning until
hatch

Allow 14 days after
spawning, or when water
oC
temperature reaches 20

-

Continue run of the river

Hatch, yolk sac absorption and
continued larval development

Allow additional 18 days
after hatch

-

Continue run of the river

Beginning of Lake Sturgeon
larval drift

Lake Sturgeon larval drift

End of Lake Sturgeon larval drift

-

Allow 21 days for larval
drift

-

32 days after
18°C is reached ,
or 18 days after
oC
20 is reached

Begin modified operations with a
maximum daily range of 5 cms
and no intermittent operations

-

Continue the modified operations
with a maximum daily range of 5
cms and no intermittent
operations

56 days after
18°C is reached ,
or 39 days after
oC
20 is reached

End special operating restrictions
for Lake Sturgeon larval drift,
begin normal summer operations.

Ensure recently hatched larvae
are not stranded due to
operations.
Facilitate lake sturgeon larval drift.

Facilitate lake sturgeon larval drift.

Allow normal summer operations
once ample time has been given
for drift in the downstream zone of
influence.

Figure 42: Agency accepted operational tables for Marter GS during spring Lake Sturgeon spawning period
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4.15

Methyl mercury Contamination

ORMG is a biological consulting company, and therefore is not in a position of expertise with
regards to the chemical properties and hydraulic cycles of mercury and mercury methylation.
However, methyl mercury does pose a serious threat to the environment and wildlife, and so should
be highlighted in this report. Thus, this section will attempt to touch on the potential impacts of the
Project as related to the habitat of the Blanche River.
Mercury is widely distributed in the environment, and has both natural and anthropogenic sources
(USEPA, 2010; Norling et al., 2004). It is a mobile metal and is present in the atmosphere and soils
to varying degrees across the globe in ionic, particulate, and elemental forms (USEPA, 2010;
Norling et al., 2004). Mercury does not pose any particular health concerns until it is methylated
(Norling et al., 2004), as Methyl mercury is the only form of mercury that bioaccumulates,
concentrates in neurological tissues, and breaks the blood-brain barrier to enter sensitive areas of
the body (Norling et al., 2004). In sufficient levels, it poses a serious health risk to aquatic biota
and all organisms within the related food chains.

Potential Impacts
Hydroelectric projects such as the one proposed for the Marter Township site can introduce
methylmercury into the aquatic environment by providing suitable conditions for the methylation of
mercury. The lowered flow rates that will inevitably be present in the headpond area are conducive
to anoxic conditions in which sulfate-reducing bacteria thrive. These bacteria are generally present
in the upper layer of the substrate, where there is a transition from aerobic to anaerobic conditions
(Norling et al., 2004).

They are primarily responsible for mercury methylation in aquatic

environments (Norling et al., 2004).

Existing levels of mercury (methylated or otherwise) in the soils of the Blanche River are not within
the power of the proponent to control. Likewise, the anthropogenic contribution of new mercury
and sulfates are primarily attributable to industry such as agriculture and coal combustion (Norling
et al., 2004). Therefore the primary goal for the hydroelectric facility is to simply curtail the
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methylation of mercury by decreasing the anoxic conditions in the headpond area (thereby
removing hospitable environments for the process) where possible.

Conclusions and Recommended Mitigation
In order to effectively gauge the potential impact of the proposed operation on methyl mercury
levels in the Blanche River, a pre- and post-construction monitoring program has been established
in the Project area. This program will enable the proponent to take action and advise agencies of
mercury levels over the first few years of operation, see HESL 2013.

The primary control for mitigating mercury methylation in the Project area will be ensuring that
waters are aerated and natural flows are encouraged in the headpond area. This will control the
conditions under which methylation can take place.

It should be noted that the headpond area of this Project will cause approximately 13.1 hectares of
land to be inundated, a relatively small amount compared to large-scale hydroelectric projects. In
addition, holdbacks are proposed to be relatively small and short in duration, therefore flows should
not be stagnated to a large degree.

Based on these factors, it is unlikely that the proposed Marter Project will have significant impacts
on methyl mercury levels in the Blanche River. Nevertheless, monitoring programs are in place
(Section 4.17) to ensure that the quality of the water and biota are preserved. No further mitigation
is recommended.
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4.16

Moose Calving Areas

MNR provided information in their Site Information Package (SIP) regarding the location of two
known Moose Calving Areas – one at the south-west corner at the confluence of the Misema and
Blanche Rivers, and the other on the west bank of the Blanche River at Stuart’s Rapids. Such
“calving” areas are more specifically post-parturition areas, as female moose with their young of
year calves exhibit high site fidelity in the weeks immediately following calving. Such sites are
valuable for their qualities of offering protection from predators and access to water and food, and
generally exhibit dense conifer cover adjacent to a water source.

Field surveys carried out along the Blanche River between 2010-2012 noted evidence of moose on
several occasions (tracks, scat, individual moose). While no cows with calves were observed in or
around the noted calving areas during spring surveys, this is not an indication that they were not
present.

Potential Impacts
The identified Moose Calving areas are in the downriver ZOI for the proposed Project. They could
be impacted by reduced flows or water level fluctuations, making them less attractive to calving
cows or making them easier for predators to access.
Conclusions and Recommended Mitigation
Operations of the proposed Marter Project should have no significant impact on moose calving
areas adjacent to the river system. Calving usually occurs from mid-May through to early July,
with cows remaining in calving areas for approximately 3-4 weeks postpartum. During this time,
calves are mobile, following the cow as she feeds and seeks protection from threats.

During calving, flows are at spring freshet high levels, thereby naturally forcing cows to calve on
dry ground, above the high water mark.

Proposed operations are not anticipated to affect

downstream water levels at Stuart’s Rapids by a significant amount (<20cm) during normal
operation. Late spring flow levels recede naturally, and operations will not fluctuate levels above
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the high water mark during this timeframe, thereby maintaining these calving areas in their natural
state.
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4.17

Surface Water Quality

As ORMG is not a hydrological company, the opinions expressed herein will be brief and limited to
biological perspectives. Surface water quality sampling was performed by HESL in 2011-2012 at
the Project site, and included chemical, physical, and biological parameters.

Potential Impacts
Hydroelectric dams and dams are known to have negative impacts on surface water quality. The
deterioration in water quality is directly proportional to the amount of water held within the
headpond, and the length of time that it is held there (McCully, 2001). Therefore, small-scale
operations such as that proposed at the Marter Township site will cause little surface water
deterioration in comparison to larger projects (McCully, 2001). This is because the physical
alterations to the waterbody at the project site that are the catalyst for chemical and biological
changes in the ecosystem are minimal in a small-scale operation. Nevertheless, it is important to
fully assess the potential impacts to water quality with any hydroelectric project, as alteration to the
surrounding aquatic habitat will occur. To this end, a surface water quality monitoring program has
been established at the Project site which will monitor pre- and post-construction quality parameters
(HESL, 2012).

Negative impacts to surface water quality in the vicinity of a dam or dam site could potentially
include:


The Creation of aerobic and anaerobic conditions in the epilimnion and hypolimnion of the
headpond, respectively. This is caused by the establishment and life cycle of certain biota
(especially algae) in the lacustrine environment of the reservoir (McCully, 2001). The
dissolved oxygen quantity in a river is one of the strongest indicators of water quality
(McCully, 2001), and is an important factor in habitat suitability for numerous wildlife
species.

A shift in dissolved oxygen content in the Blanche River could potentially

“suffocate” species dependent on high oxygen levels such as Brook Trout (Salvelinus
fontinalis) and Stoneflies (Plecoptera spp.), and encourage increased populations of species
such as Northern Pike (Esox lucius) and Isopods (Isopoda spp.).
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Suspended sediments and nutrients can be trapped behind the dam, causing starvation of the
downriver habitat. Increased sediment and nutrient levels upriver of the dam will contribute
to eutrophic habitats, favouring species such as Bullheads (Ameiurus spp.) and Channel
Catfish (Ictalurus punctatus). Meanwhile, sediment and nutrient starvation downriver of the
dam could negatively impact all levels of the aquatic food chain as species are starved for
nutrients.



Flow regimes will be altered in the headpond area, in the bypass area and downriver of the
dam. Altered flow regimes are the primary cause of impacts to aquatic habitats involving
changes to temperature, organic content, and oxygenation. Flows can also directly affect
biota by impeding their ability to travel up or downriver. For example, the Lake Sturgeon
(Acipenser fulvescens) is a notoriously slow and weak swimmer that will have difficulty
migrating upriver in high flow velocities. Water level fluctuations can cause scouring of
bank substrate or ice, leading to increased sedimentation in the water.

Altered flow

velocities can affect the dispersal rate or distance of microscopic invertebrates, algae,
bacteria, etc.


Within a reservoir, flow rates will be slowed and depths will be increased, creating a
lacustrine environment.

These stagnant pools will develop a thermocline and become

temperature striated, with the deeper waters of the hypolimnion having a moderate
temperature in relation to the epilimnion – i.e. deep water will be cooler in summer and
warmer in winter. Sudden releases of the water within the reservoir into downriver areas
(common in peaking operations) will cause temperature variations downriver (McMully,
2001). Ice formation can be hindered in cold climates as warmer waters are released into
the downriver area (McCully, 2001). The lacustrine habitat characteristics created in the
headpond area could favour certain fish species over others, altering the composition of the
fish community in the Blanche River.


Nutrients trapped behind the dam are consumed by the large amounts of algae likely to form
near the surface of the reservoir. The algae then consume these nutrients, ultimately causing
the water to become nutrient deprived (McCully, 2001). Nutrient deprived waters will cause
nutrient scarcity throughout the food chain as deficiencies are passed from producers to
consumers.
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Organic matter will decompose in the hypolimnion of the reservoir, causing further oxygen
depletion and the release of chemical nutrients, which can then be carried to the epilimnion
and result in sudden gas releases (Tahmiscioǧlu et al., n.d.). This can cause rapid variations
in water quality and will result in lowered pH (Tahmiscioǧlu et al., n.d.; McCully, 2001).
The optimal pH balance of the water varies among species; for example, Trout (Salvelinus
spp.) are generally less tolerant of acidic conditions than Bass (Micropterus spp.).
Therefore, acidic waters will favour acid-tolerant fish species, potentially altering the
species composition of the river at the Project site.



Biota that are transported downriver via suspension in the current will be trapped behind the
dam, potentially leading to a decrease in dispersal rates for these species. This can lead to
decreased genetic variability, hinder habitat expansion, and potentially lead to decreased
population growth.

Conclusions and Recommended Mitigation
Any and all alterations to the aquatic habitat of the Blanche River will detract from the natural
ecological balance of that system. A surface water quality monitoring program is established at the
Project site to ensure that potential impacts can be addressed if and when they occur
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4.18

Turbine Mortality/ Fish Entrainment

Entrainment occurs when fish travelling downstream towards a hydro facility are swept into the
turbines or other portions of the water control structure. Often, depending upon the size and/or life
cycle stage, these fish simply pass through the facility and into the tailrace channel. This generally
occurs with smaller fish or earlier life cycle stages. Turbine mortality addresses the number of fish
which suffer fatal injury during entrainment, and do not survive passage through the facility. Such
mortality can be caused by injury due to mechanical damage, pressure changes, cavitation damage
and shearing damage (USG 1995). Impingement refers to the “pinning” of larger/adult fish against
the trash racks or other screening installed to prevent natural debris from entering the facility, due to
the pressure exerted by oncoming water flows. Probability of fish entrainment or impingement is a
function of the number of fish that encounter the intake flows, the size of those fish, and the manner
in which they react to those flows.
Under Section 30 of the Fisheries Act, “every water intake, ditch, channel or canal in Canada
constructed or adapted for conducting water from any Canadian fisheries waters must provide for a
fish guard or a screen, covering or netting over the entrance or intake so as to prevent the passage
of fish into such intake, ditch, channel or canal” (DFO, 2007).

Potential Impacts
Progress Energy (2005) noted that fish entrainment at a hydro facility is related to physical factors
at the upstream side of the powerhouse and dam, including water flow, intake structure, intake
depth and approach velocities, trash rack spacing, operating mode, proximity to fish feeding and
rearing habitats, and reservoir temperature and DO stratification. Biotic factors such as diurnal or
seasonal movements, fish size, swimming speed, behaviour, population size, life history
requirements and density are also dependant factors for entrainment and impingement discussions.

Engineering design factors, such as turbine type, number of blades, blade spacing, rotation speed of
the turbine and the water pressure created in the penstock, also combine to influence the potential
for entrainment of fish into a particular hydro facility (Normandeau 2004).
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At its most basic level, entrainment is generally a function of life stage or fish size in relation to the
mesh/rack grid size and the velocity of the water flowing through the facility. Where fish are small
enough to bypass the screening, or are not strong enough swimmers to counter the water velocity,
they are swept into the channel/penstock and often through the turbines.

Impingement is almost entirely a result of flow velocity in the area of the trash racks/screens. Fish
which may be too large to pass through the screen/rack may still be impinged due to a lack of
ability to swim against the current generated by the incoming flow. Where velocities are kept low,
fish benefit by being able to swim away from the intake flows, thereby avoiding impingement.

Adult fish of the species present within the Blanche River upstream of the proposed dam site should
be capable of avoiding impingement or entrainment by swimming against the intake flows for at
least short “bursts”. Numerous studies have been completed to assess the maximum sustained
swimming speeds of most common fish species (Jones et al., 1974; Peake et al, 2000, 2004; NYPA,
2005). Such studies either examine the “time to fatigue” of a particular species, or the “burst
speed”. In “time to fatigue” studies, assessments are based on the ability of adult fish of a particular
species to swim against varying known velocities until they fatigue. This fatigue point is known as
the “critical velocity” value (Jones et al, 1974), or Ucrit (Peake et al, 2000). Where a critical velocity
is known for a given species over a specific current velocity, distance for which that velocity can be
sustained can be calculated.
“Burst speed” velocities are swimming velocities which fish are capable of sustaining in short
“bursts”. These speeds exceed the Ucrit values for those species, often by a significant amount.
Such speeds are not able to be maintained for long durations (several seconds vs several minutes).

Juvenile walleye were shown by Jones et al. (1974) to be capable of sustained swimming speeds
(Ucrit ) of 0.4m/s. Peake et al. (2000) presented data showing Walleye to be capable of peak burst
swimming velocities of 1.6 to 2.6 m/s for 15 to 20 seconds. Northern Pike burst speeds are not
assessed by Jones (1974), but juveniles of this species were measured at Ucrit velocities of 0.15 to
0.35m/s, with adult velocities cited at 0.38 to 2.8 m/s Ucrit values. Peake (undated) noted adult Pike
achieving burst velocities of 1.25/s over 25m.
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Conclusions and Recommended Mitigation
Mitigation measures to reduce the entrainment and impingement of fish relate to preventative
measures (trash racks, screening), management of flow velocities in the intake channel, either
through turbine and facility design, or through operation regime.

During final design planning for this Project, turbine type has been finalized as being a single
Kaplan style turbine with a proposed diameter of 1600mm, and 4 blades producing a total potential
of 300RPM. Alternativly,2 Kaplan turbines will be employed with a proposed diameter of 1050mm
each, and 5 blades, at 515RPM. Trash rack design will incorporate racks with a 48mm gap, coupled
with an estimated entrance velocity of 0.75m/s (N. Pokharel pers. comm., 2013). In conjunction
with known fisheries data for the Blanche River system, the relative likelihood of impingement
and/or entrainment for the Marter Project is considered to be low.

Should fish impingement and mortality be found to be a significant problem as a result of the
operation of this facility, then alternative means of deterring fish from intake areas, trash racks
and/or screens should be considered. Behavioural technologies such as air bubbles, strobe lights,
sound emissions, electricity and velocity caps have been proposed and tested under varying
conditions as deterrent measures against fish becoming entrained (Hogan, 2008). These measures
should only be required where operation and design plans are shown to be ineffective at mitigating
impingement or entrainment.
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5.0 Conclusions
The proposed Marter Township Hydroelectric Project will unavoidably cause impacts to species
and the environment within the Project ZOI. Negative impacts will be mitigated where possible,
and compensation will be provided where mitigation is not possible.

An open dialogue has been

fostered between the proponent, RA and stakeholders for the length of the proposed Project, and all
potential and confirmed impacts have been discussed with agencies, FN and the public. The
mitigation and off-setting measures contained in this report are derived from those discussions.

Kristi Beatty, BSc (Hons)
Biologist/Project Manager
Ontario Resource Management Group Inc.
Lisa Uskov
Biologist
Ontario Resource Management Group Inc.
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Executive Summary
This report describes a "rapid assessment" of wetlands within 500 m of proposed roads and
transmission lines at the Marter Township Hydroelectric project. A predictive model was used
to identify those wetlands likely to be provincially significant. No wetlands occur within 500 m
of the proposed transmission line or road of this site.
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Introduction
The purpose of this report is to conduct a "rapid assessment" of wetlands within 500 m of
proposed roads and transmission lines at the Marter Township Hydroelectric project. A
predictive model developed by the Ontario Ministry of Natural Resources (MNR) (Chisholm et
al. 1995, Davies et al. 1996) was used to identify those wetlands likely to be provincially
significant according to the Northern Ontario Wetland Evaluation System (OMNR 1993).
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Figure 1. Marter Township study area.
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Methods
The following methods were used to identify potentially significant wetlands within a 500 m
buffer surrounding proposed roads and transmission lines associated with the Marter Township
hydroelectric project. This distance exceeds the 120 m "adjacent lands" buffer applied to
provincially significant wetlands.
Wetlands were identified from the following data sources:
1. Forest Resource Inventory (FRI) wetland ecosites (Northeastern Ontario Ecosites ES11 to
ES14; Table 1) and non-forested wetlands (Brush, Open Muskeg and Treed Muskeg).
2. Land Information Ontario (LIO) wetland and wild rice data layers.
3. Ads40 Image Mosaics (MNR Enhanced FRI Imagery)
4. GoogleEarth imagery.
Polygons of contiguous wetland were amalgamated to determine wetland size following the
wetland evaluation standards (OMNR 1993):




In general, wetlands smaller than 2 ha and not part of a complex were not evaluated.
Some non-contiguous wetlands were included in a "complex" where they were less than
0.75 km apart and within a single watershed.
Small wetlands (less than about 1 ha) in bedrock basins lacking evident surface water
connections were not included in a complex with other wetlands.

Table 1. Northeastern Ontario Wetland Ecosites (Taylor et al. 2000).

Ecosite
ES 11
ES 12
ES 13p
ES 13r
ES 14

Name
Black Spruce - Labrador Tea - Organic Soil
Black Spruce - Larch - Labrador Tea - Organic Soil
Black Spruce - Larch - Speckled Alder - Organic Soil - Species Poor
White Cedar - Black Spruce - Speckled Alder - Organic Soil - Species Rich
Black Spruce - Leatherleaf - Organic Soil

The parameters needed to run the model (Wetland Size, Open Water Types, Landscape
Aesthetics, Ownership, and Rarity (Wetland Type) were derived from the above data sources
and were then entered into the Northern Ontario N1A model for predicting wetland score
described in Chisolm et al. (1995) and Davies et al (1996):
Score = Constant+(RTOT1*1.939)+(SZ1LOG*38.248)+(AESTH*-12.879)+(OPWAT*3.062)
+(OWNER*7.475)
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Where:
Variable
RTOT1
SZ1LOG
AESTH
OPWAT
OWNER

Description
Rarity (Wetland Type)
Wetland Size (ha) - log transformed
Landscape Aesthetics (total) - includes Distinctness and Disturbance
Open Water Types
Ownership

Manual
Component
Section
Special Features 4.1.1
Social
Biological
Social

2.3
1.2.6
2.6

A wetland is considered provincially significant if the evaluation total score is at least 600 points
or the Biological Component or Special Features score is 200 or more points (OMNR 1993).
Proposed roads and transmission lines were overlain on provincially significant wetlands
polygons to estimate the length in or immediately adjacent to the wetland.

Results and Discussion
No wetlands were mapped in the data sources consulted, not were any visible in the aerial
photography or Google Earth images. This is a small site with only about 500 m of proposed
transmission line.
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Figure 2. Marter Township Site.
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