
Final Report

Detailed Environmental Impact
Assessment for the Kennisis Dam

Replacement

PWGSC File: R.065660.11O

Prepared for

Public Works and Government Services Canada

On Behalf of

Parks Canada Agency

March 9, 2015

Prepared by

CH2NIHILL.
72 Victoria Street South, Suite 300

Kitchener, ON N2G 4Y9

487777_ES0331 141?2415)cWO II





Contents

Section Page

1. Introduction 1-1

Li The Canadian Environmental Assessment Act and Parks Canada i-i

2. Project Information 2-1

2.1 Project Description 2-1

2.2 Purpose of the Project—Justification/Need 2-1

2.3 Scope of Project 2-1

2.5 Existing Environment and Other Background Information 2-4

2.5.1 General Description 2-4

2.5.2 Physical Environment 2-4

2.5.3 Biological Environment 2-5

2.5.4 Socio-Economic Environment 2-11

2.5.5 Scope of Assessment 2-11

2.5.6 Communication 2-13

2.6 Environmental Effects Analysis 2-13

2.6.1 Environmental Effects Analysis, Mitigation Measures, and Best Management

Practices 2-13

2.6.2 Accidents and Malfunctions 2-34

2.6.3 Cumulative Effects 2-35

2.6.4 significance and Residual Effects 2-36

2.6.5 Accuracy and Compliance Monitoring 2-36

2.6.6 Experts Consulted 2-36

2.6.7 Determination 2-38

3. References 3-1

Tables

2.1 Project Component by Phase 2-2

2.2 Air Quality Index Summary for Dorset (2011) 2-5

2.3 List of SAR in the DIA study Area 2-8

2.4 Potential Project/Environmental Interaction Matrix 2-12

2.5 Environmental Effects Analysis and Recommended Mitigation Measures 2-14

2.6 Environmental Effects Analysis and Recommended Mitigation Measures: Accidents and

Malfunctions 2-34

2.7 List of Experts Consulted for DIA 2-36

Appendixes

A Figures
B Photos
C Mitigations Measures Report
D COSEWIC Status reports

This page intentionally left blank.

48 777?ESO3 114171415 KWC



OM)ISI*CIIfrIIttOSS21428*II

SflNUNOQSINBINOD



Project Title: Kennisis Dam Replacement

Part of LotS, Concession 3, Part of Registered Plan 479 & 584, Township

.

of Dysart, County of Haliburton, Ontario. The Dam is owned by Parks
Project ocation.

Canada Agency and the bed of Kennisis Lake is owned by the Ontario

Ministry of Natural Resources and Forestry

Lead Federal Authority: Parks Canada Agency, Ontario Waterways, Trent-Severn Waterway

Mike McLay, Engineer, Parks Canada Agency

Lead Authority Contact: Eileen Nolan, Environmental Assessment Officer, Ontario Waterways,
Trent-Severn Waterway

DIA Assessor Contact: Jim Kroetsch, Project Manager, CH2M HILL

PWGSC Project Number R.065660.11O

Client Contact: Maegan Harrison, Senior Environmental Specialist, PWGSC

4a7777_ESC33114173415Kw0 III





SECTION 1

Introduction

1.1 The Canadian Environmental Assessment Act and
Parks Canada

Parks Canada Agency (PCA) must be in compliance with the Canadian Environmental Assessment Act 2012
(CEAA; S.C. 2012, c.19, s.52). PCA has developed an environmental impact analysis (EIA) program (detailed in
the guidance document: Guide to Parks Canada EIA Process under CEAA 2012 (PCA, 2013)) to: (1) to meet its
obligation under CEAA so that projects do not cause significant adverse environmental effects; (2) to
systematically evaluate projects within protected heritage places so that they are as well designed as possible
to avoid or reduce adverse impacts; and (3) to achieve PCA’s mandate to protect and present nationally
significant examples of Canada’s natural and cultural heritage, and foster public understanding, appreciation,
and enjoyment.

Following review of Parks Canada Directive on Impact Assessment and the Scope of Work associated with the
Kennisis Dam replacement it was determined that a Detailed Impact Analysis (DIA) was required. This DIA has
been developed to address requirements under Section 67 of the Canadian Environmental Assessment Act
2012 (CEAA 2012).
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sECTION 2

Project Information

2.1 Project Description
PCA is proposing to undertake the reconstruction of the Kennisis Lake Dam (Project) to address issues
identified in engineering inspections and a dam safety review. The Kennisis Lake Dam (Dam) is located at the
outlet of Kennisis Lake, the mouth of the Kennisis River, on the Trent-Severn Waterway within the Township
of Dysart et al (Figure 1). The Dam structure is owned and operated by the PCA. The lake and riverbed are
under the jurisdiction of Ministry of Natural Resources (Ontario). The south shore property is privately

owned. The north shore is owned by the Municipality of Dysart et al. The Dam supplies water to support the
operation of the Trent-Severn Waterway. The Dam is accessible from the Kennisis Lake Road off County

Road 7, and is located approximately 30 kilometres (km) west of Dysart, Ontario. It is one of the 40 dams
owned and operated by the PCA in the Haliburton Sector of the Trent-Severn Waterway. The Dam is a
rockfill/concrete gravity structure that controls water levels in Kennisis Lake and Little Kennisis Lake.

Kennisis Lake holds a large volume of water which supports navigation and moderates downstream flows,
particularly during the spring freshet. The DIA Study Area comprises the Dam and the area immediately
surrounding it (Figure 2).

In 2013, Public Works and Government Services Canada (PWGSC) retained GENIVAR Consulting Engineers
(GENIVAR) to inspect the Dam as part of the PCA Trent-Severn Waterway Dam Safety Review (DSR) Program
and completed a draft DSR report (GENIVAR, 2013). During the inspection, it was apparent that seepage was
occurring under the entire length of the Dam as boils were observed in the downstream area adjacent to the

Dam. The northwest and southeast sections of the downstream portion of the Dam and the spillway were
reported to be in poor condition and the concreted rock fill had deteriorated. The draft GENIVAR (2013)
report concluded that the Dam is in an overall poor state of conditioh and recommended major
rehabilitation or replacement of the Dam within two years. A subsequent option evaluation study concluded
that the best option was reconstruction of the Dam in its current location. Note that the discharge capacity
of the existing structure meets the Inflow Design Flood (IDF) and therefore, the discharge capacity and
general geometry of the weir do not need to be increased or altered. The project will include all activities
required to reconstruct the Dam. These activities are described in more detail at Section 2.3 and 2.4. These
activities also include securing agreements with the south and north shore landowners for use of property
to facilitate construction and the issue of a work permit by the Ministry of Natural Resources Ontario.

2.2 Purpose of the Project — Justification/Need
The purpose of the Project is to reconstruct the Dam in order to satisfy the requirements of the PCA
directives for Dam Safety and to upgrade the overall condition of the dam from poor to good condition.

2.3 Scope of Project
The project scope consists of several activities involving the demolition and reconstruction of the Dam.
Construction is anticipated to be completed over an approximate six month period commencing in
August 2015 with substantial complement in February 2016. The timing of the construction period may be
adjusted based on agreements and approvals required to facilitate work.

The approximate timelines associated with the work and general scope of work for the Project include:

August 17, 2015-Mobilization to the site and installation of environmental mitigation measures, such as
erosion and sediment control measures.
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SECTION 2 PROJECT INFORMATION

• August to September 2015-Installation of access roads upstream and downstream of Dam using clean fill.

— Installation of sheet pile cofferdam to be used to de-water work area and serve as cut-off walls
for the new dam; dewatering of work area within the sheet piles. Water will be discharged to silt
traps prior to release back to watercourse.

— Installation of a water diversion system.

• October 2015-Demolition of the existing dam structure.

• November 2015 to February 2016-Construction of new Dam.

• March 2016-Removal of access roads.

• April to May 2016-Site cleaning, planting of offset trees, installation of safety boom and
demobilization.

More details on each stage of project in Table 2.1 and engineering drawings in Appendix A.

2.4 Project Components

Table 2.1 lists the physical works and activities associated with the Project by project phase (A. Suhail, 2014,
personal communication).

TABLE 2.1
Project Component by Phase

Project Phase core Project components Physical Works and Activities

Finalize Dam complete design of complete Dam design and tender project for construction
Design proposed Dam Complete project plan including access property use and logistical arrangements

reconstruction works Develop waste reduction strategy

Obtain Ontario Ministry of Natural Resources and Forestry (OMNRF) work
permit

Following award of the contract the contractor shall provide an Environmental
Management Plan (EMP) for review and approval by pc. work shall not
commence until the EMP has been approved and signed by the contractor

site Preparation clear vegetation clear limited amount of vegetation in the proposed location of the
reconstruction, temporary access roads and construction staging area

The branches of the large trees (e.g. Hemlock and Red Maple) on both the
south and north shore of the Dam should be trimmed back as the first option
rather than uprooting the entire tree

Establish a construction Prepare and manage work zone, including storage of equipment and materials
staging area and utility line locates

Install construction limit signage and perimeter fencing

Provide machine, vehicle, and equipment ingress and egress to the construction
staging area

Install silt and erosion control measures (for example, around water and
perimeter areas)

2-2 48T77CE5033II41734I5KWO



SECTION 1 PROJECT INFORMATION

Project Phase Core Project Components Physical Works and Activities

Construction Install temporary access Install turbidity curtain outside of temporary access roads zone (upstream and
roads, cofferdams and downstream of the Dam) in order to contain sediment
associated structures Install temporary access roads (upstream and downstream) for site access,
upstream and downstream Install (down to bedrock) a perimeter of sheet piles directly adjacent to the
of the Darn to keep existing dam structure that will be integrated as a permanent cut-off wall for
construction area dry the new dam and serve simultaneously as a cofferdam during construction

Install water diversion system to accommodate typical spring freshet flows
anticipated during the construction period. This system will allow for continued
controlled management of water flows during construction. Diversion
requirement parameters have been established in conjunction with the Trent
Severn Waterways (TSW) Water Management Engineer. The diversion system
during construction will be designed to accommodate the 1:20 year flood and
maintain capacity for minimum environmental flow at the Site corresponding to
minimal flow historical records for Kennisis Lake Dam,

Use clean approved fill with negligible fines

Construction divers may be required to reduce leaks through the cofferdam
using means such as a rubber membrane.

In water work will be required during the fish timing window of September30
to July15 and a work permit will be required from the OMNRF. A review of the
project and discussion between PCA and OMNRF are currently underway.

Remove and demolish Remove boat rolleron the north shore (to be salvaged and reinstalled)
existing structures Remove existing Dam warning signs and install temporary warning signs for

construction period

Demolish and remove existing Dam structure completely

Prepare foundation Excavate and prepare foundation soils to required elevation, including
incorporating a trench for the foundation shear-key

Perform reconstruction Form and pour footings and sills for both the approach walls and piers
work Complete formwork, steel placement, pour concrete for the pier abutments and

the approach walls

Install galvanized steel grating deck

Install components including railing, stop-log, and winches

Rebuilding (in-part or whole) wall located on the south shore private residence
property

Remove access roads and Remove both upstream and downstream temporary access roads
other temporary structures Removal of water diversion system

Sheet piles above sill elevation will be cut and removed once dewatering is no
longer required

Remove turbidity curtains

Demobilization Conduct all restoration Re-grade and re-vegetate excavated/disturbed areas
and Restoration activities associated with Complete landscaping, especially on the south shore private residence

the Dam construction. Install permanent signage and fencing

Remove equipment, scrap materials, and stockpiled materials

Remove waste from DIA Study Area for disposal, reuse, recycling, or composting

Replace trees that were removed or damaged by construction as per the
property lease arrangement

The DIA Study Area will be returned back to match the surrounding landscape

Demobilize the equipment at the end of the Project

Commissioning Conduct operation of the Implement measures for health and safety of workers, public, and for
and Operation Dam environmental protection

Operate and manage the Dam for navigation and recreation

Perform routine maintenance operations
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SECTION 2 PROJECT INFORMATION

2.5 Existing Environment and Other Background
Information

2.5.1 General Description
The DIA Study Area is located on Kennisis Lake which is approximately 30 km west of Dysart, Ontario
(Figure 1; Appendix A). Kennisis Lake is 1,641 hectares (ha) in surface area and holds a large volume of water
which supports navigation. The DIA Study Area includes the Dam and the immediate surrounding area
(shown in Figure 2; Appendix A). The Dam is approximately 4.56 metres (m) in height and is connected to
the north and south shorelines of Kennisis River at the outlet.

The shorelines to the north and south of the Dam are sloped, treed, and stable. Residential properties on
private lands are present on the south of the DIA Study Area. Local land development in the area is
predominately occupied by seasonal cottages, although some year-round residences are also present. There
are several cottages within close proximity to the Dam and there is a public parking lot to the northwest of
the Dam. A rollway boat launch system is located in the northeast portion of the DIA Study Area to facilitate
the transport of small watercraft between Kennisis Lake and Red Pine Lake.

Residences on the lake have private water services and sewage systems. Also noted, the Haliburton
Snowmobile Club maintains a trail system that passes by the north side of the Dam (GENIVAR, 2013). The
layout of the DIA Study Area is shown in Figure 2 and photos taken during the site visit on May 15t 2014 are
included in Appendix B.

2.5.2 Physical Environment
2.5.2.1 Physiography, Geology, Soil and Groundwater
The DIA Study Area is located in the Algonquin Highlands Physiographic Region of Ontario (Chapman and
Putnam, 1984), in an area characterized by undulating terrain with rounded knobs and ridges of exposed
Precambrian-age bedrock (Canadian Shield). Overburden thickness varies with the topography and is
generally thicker in valley areas where outwash deposits of sand and gravel have accumulated. Based on the
borehole information provided in the GENIVAR (2013) report, the soil profile at the site generally consists of
a surficial layer of topsoil overlying deposits of sand to sand and gravel, with bedrock existing at depth. This
stratigraphy was confirmed in a subsequent geotechnical investigation by KGS Group Feb 2014
(McLay, personal communications). Descriptions of the DIA Study Area stratigraphy encountered during the
investigation are as follows:

• Topsail — a layer of black sandy silt topsoil, generally about 0.3 m thick;

• Silty sand to sand layer — orange brown to brown silty sand to sand with a trace of some gravel was
encountered beneath the topsoil layer with a thickness ranging from between 0.5 m and 0.7 m, and
generally the material was moist and loose;

• Sand, gravelly sand, sand and gravel — relatively coarse (gravelly) material was encountered close to the
Dam with mainly sandy deposits located at the other two locations. The sand to sand and gravel sample
was moist, becoming saturated below 2 m to 3 m depth, and relative density ranged from loose to
dense. The sand/gravel deposit extends to bedrock; and

• Bedrock — Based on geological inspections, the bedrock consists of black and pink, strongly foliated,
quartz-feldspar-hornblende gneiss, with secondary quartz-feldspar veins containing occasional pyrite.
The bedrock is hard, and slightly to moderately weathered.

Information obtained during the GENIVAR (2013) investigation indicates that the Dam is situated on sand to
gravelly sand deposits extending approximately 10 m below the foundation of the Dam. Insufficient data
was available at the time of their investigation to profile the bedrock surface below the channel, but it was
expected to be irregular and undulating (granitic gneiss bedrock).
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SECTION 2 PROJECT INFORMATION

2.5.2.2 Climate and Air Quality

The climate of the Ontario Shield Ecozone, in which the DIA Study Area is located, is generally cold and moist. It
is characterized by short, warm summers and long, cold winters. Locally, the area receives an average of 793.9
mm of rain and 279.6mm of 5flOW annually (data location from Haliburton — Zone 3) and the temperatures
average 18.7 degrees Celsius (°C) in July and -9.9°C in January (Environment Canada [EC], 2014a).

The following information is summarized primarily from the “Air Quality in Ontario 2011 Report” (Ontario
Ministry of the Environment [MOE], 2011), with specific data from the closest site to the DIA Study Area
located at 1026 Bellwood Acres Rd. in Dorset, Ontario which is approximately 30km west of the DIA Study
Area. The primary indicator used for air quality in the Province of Ontario is the Air Quality Index (AQI) which
is a calculated index developed by the MOE. It provides a standardized measure of air quality across the
province and a scientific basis on which to issue smog alerts. The AQI is based on the following pollutants

that adversely affect human health and the environment: ozone, PM2.5 (air particles less than
2.5 micrometres [1km] in diameter), nitrogen dioxide, carbon monoxide, sulphur dioxide and total reduced
sulphur compounds. Table 2.2, below, summarizes the 2011 AQIs for Dorset. In total, Dorset had zero days
in which the AOl exceeded 49 for at least one hour.

TABLE 2.2
Air Quality Index Summary for Dorset (2011)

Percent valid Hours

Range Category comments AQI in Range

AOl c-is very Good NA 35.3

AOl 16-31 Good NA 61.8

AOl 32-49 Moderate Moderate and may have some adverse effects for very sensitive people 2.8

AOl 50-99 Poor May have adverse effects for sensitive members of human and animal C
populations and may cause significant damage to vegetation and property

AOl > 100+ very Poor May have adverse effects for a large proportion of those exposed 0

NA — Not Applicable

2.5.2.3 Surface Water

The DIA Study Area lies within the Gull River watershed on Ontario Waterways, Trent-Severn Waterway. The
Gull River watershed occupies a unique location in Central Ontario. From the watershed’s northern boundary,
water flows in one of three ways: west to Georgian Bay; east to the Ottawa River; or south through the
Kennisis Lakes and the Gull and Trent River systems to Lake Ontario. The Dam is located at the outlet of
Kennisis Lake. As headwater lakes, Kennisis Lake and Little Kennisis Lake have no upstream sources of

pollution, thus their pristine nature is a valuable legacy to protect for future generations both within the
immediate watershed and downstream to Lake Ontario (GENIVAR, 2013).

2.5.3 Biological Environment
2.5.3.1 Ecozone and Ecoregion

The DIA Study Area is located within the Ontario Shield Ecozone and the Georgian Bay Ecoregion in Ontario.
Approximately eight percent of Ontario’s population lives in this ecozone (Ontario Biodiversity Strategy,
2011). The ecoregion contains many cottages on the shoreline of the lakes and rivers (Crins et al., 2009).
Economic activities in the ecoregion include commercial forestry, fishing, trapping, hunting, mining, and
tourism (Crins et al., 2009; Ontario Biodiversity Strategy, 2011).

2.5.3.2 Vegetation

The Ontario Shield is approximately 68 percent forest and 23 percent lakes, ponds, and wetlands
(Ontario Biodiversity Strategy, 2011). This ecoregion is characterized by a mixture of elements from both the
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south and the north with forest species such as Eastern White Pine, Red Pine, Eastern Hemlock, and
Yellow Birch (Crins et al., 2009). In drier areas, Sugar Maple tends to dominate with other hardwoods
including American Beech, Wild Black Cherry, American Basswood, and White Ash. The boreal species in this
ecoregion include Black Spruce, White Spruce, Balsam Fir, Jack Pine, and Tamarack (Crins et al., 2009).

During the site visit on May 1, 2014, CH2M HILL identified several species in the area including Staghorn
Sumac (Rhus typhina), Eastern White Cedar (Tsuja occidentalis), American Beech (Fagus americana), Paper
Birch (Betula papyrifera), Eastern White Pine (Pinusstrabus), Eastern Hemlock (Tsuja Canadensis), Red
Maple (Acer rubra), Woodland Strawberry (Fragaria vesca) and grasses. The leaves have not come out on
the trees yet and identification was completed through remnants of plant species from last year.

2.5.3.3 Wildlife

The topography in the ecozone is variable and supports a variety of species including the Little Brown
Myotis, American Black Bear, Moose, Fisher, North American River Otter, and Beavers (Crins et al., 2009;
Ontario Biodiversity Strategy, 2011).

Birds

Bird species in this ecoregion include the Common Loon, Osprey, Broad-winged Hawk, Ruby-throated
Hummingbird, Pileated Woodpecker, Yellow-bellied Sapsucker, Winter Wren, Veery, Blackburnian Warbler,
Black-throated Blue Warbler, Yellow-rumped Warbler, Scarlet Tanager, and the Rose-breasted grosbeak
(Crins et al., 2009).

CH2M HILL Canada Limited (CH2M HILL) completed a search of the Ontario Breeding Bird Atlas Database
(BSC, 2006), which indicated that 127 bird species (listed below) were observed breeding within 40 square
kilometres (km2) of the DIA Study Area between the years of 2001 and 2005.

• Alder Flycatcher • Downy Woodpecker • Pileated Woodpecker
• American Bittern • Eastern Bluebird • Pine Siskin
• American Black Duck • Eastern Kingbird • Pine Warbler

• American Crow • Eastern Phoebe • Purple Finch
• American Goldfinch • Eastern Screech-Owl • Red-breasted Nuthatch
• American Redstart • Eastern Wood-Pewee • Red Crossbill
• American Robin • European Starling • Red-eyed Vireo

• American Woodcock • Evening Grosbeak • Red-shouldered Hawk
• Barn Swallow • Golden-crowned Kinglet • Red-tailed Hawk

• Barred Owl • Golden-winged Warbler • Red-winged Blackbird
• Belted Kingfisher • Gray Catbird • Ring-necked Duck
• Black-and-white Warbler • Gray Jay • Rose-breasted Grosbeak

• Black-backed Woodpecker • Great Horned Owl • Ruby-crowned Ringlet
• Black/Yellow-billed Cuckoo • Great Blue Heron • Ruby-throated Hummingbird

• Black-billed Cuckoo • Great Crested Flycatcher • Ruffed Grouse
• Black-capped Chickadee • Green Heron • Rusty Blackbird

• Blue-headed Vireo • Green-winged Teal • Savannah Sparrow
• Black-throated Blue Warbler • Hairy Woodpecker • Scarlet Tanager
• Black-throated Green Warbler • Hermit Thrush • Sharp-shinned Hawk

• Blackburnian Warbler • Herring Gull • Song Sparrow
• Blue Jay • Hooded Merganser • Sora

• Bobolink • House Wren • Spotted Sandpiper

• Broad-winged Hawk • Indigo Bunting • Swainson’s Thrush
• Brown-headed Cowbird • Killdeer • Swamp Sparrow
• Brown Creeper • Least Flycatcher • Tree Swallow
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Brown Thrasher

Bufflehead
Canada Goose
Canada Warbler
Cedar Waxwing

Chestnut-sided Warbler
Chipping Sparrow

Cliff Swallow
Common Goldeneye

Common Grackle

Common Loon
Common Merganser

Common Nighthawk

Common Raven

Common Snipe
Common Yellowthroat

Cooper’s Hawk
Dark-eyed Junco

• Magnolia Warbler

• Mallard
• Merlin
• Mourning Dove

• Mourning Warbler

• Nashville Warbler
• Northern Flicker

• Northern Goshawk
• Northern Harrier

• Northern Parula

• Northern Rough-winged
Swallow

• Northern Saw-whet Owl

• Northern Waterthrush
• Olive-sided Flycatcher

• Osprey
• Ovenbird

• Pied-billed Grebe

• Warbling Vireo
• White-breasted Nuthatch
• White-throated Sparrow

• White-winged Crossbill

• Whip-poor-will
• Wild Turkey
• Willow Flycatcher

• Winter Wren
• Wood Duck
• Wood Thrush
• Yellow-bellied Flycatcher

• Yellow-bellied Sapsucker

• Yellow-rumped Warbler

• Yellow Warbler

Amphibians and reptiles in this ecoregion include the Red-spotted Newt, Northern Two-lined Salamander,

Four-toed Salamander, Gray Treefrog, Pickerel Frog, American Bullfrog, Snapping Turtle, Smooth

Greensnake, and Northern Ring-necked Snake (Crins et al., 2009).

At Kennisis Lake, the Eastern hog-nosed Snake (Heterodon platirhinos) has been recorded in close proximity

to the DIA Study Area (PCA, 2012). More information about this species at risk (SAR) is included in

Section 2.5.3.5.

2.5.3.4 Fish

Fish species that are found in the lakes and rivers in the Georgian Bay ecoregion include Lake Trout, Brook

Trout, Lake White Fish, Yellow Perch, Walleye, Bluegill, Rock Bass, Brown Bullhead, Bluntnose Minnow,

Northern Redhelly Dace, and Golden Shiner (Crins et al., 2009). At Kennisis Lake, the water levels are

typically high in the spring and decrease throughout the summer and fall (PCA, 2012). Kennisis Lake supports

both warm and cold water fish including (PCA, 2012 and Van Allen, personal communication):

• Rock Bass (Ambloplites rupestris)

• Pumpkinseed (Lepomis gibbosus)
• Smallmouth Bass (Micropterus dolomieu)

• Large Mouth Bass (Micropterus salmoides)

• Yellow Perch (Percoflavenscens)

• Brook Trout (Solvelinus fontinalis)

• Lake Trout (Salvelinus namaycush)

Lake Trout and Brook Trout are both found in the DIA Study Area. The OMNRF is currently in contact with the

DFO to determine how to best coordinate a review, given the various federal and provincial approvals and

authorizations, which will be required for this project (Van Allen, personal communications). In-water work

will be required to take place during the fish timing window of September30 to July 15 (see Section 2.3) and

a work permit will be required from OMNRF. At the time the report was written, a review of the Project and

discussions with OMNRF and PCA were underway.

• Trumpeter Swan

• Turkey Vulture
• Veery

•

•

•

•

•

•

•

•

•

•

•

•

•

Kerpetiles
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2.5.3.5 Species At Risk

SAR are plant or animal species whose individuals or populations are considered Extirpated, Endangered,
Threatened, orSpecial Concern in Ontario and Canada. Designation for each species is determined by the
federal Committee on the Status of Endangered Wildlife in Canada (COSEWIC; Government of Canada,
2014). The federal Species at Risk Act, 2003 (SARA) provides full protection for wildlife species listed under
Schedule 1. Schedule 1 species are those that have had their status reports reviewed by an official panel and
are currently accepted with COSEWIC designation. SARA applies on federal lands only. The federal
government’s responsibility for listed aquatic species and birds is also covered by the Fisheries Act
(Fisheries and Oceans Canada [DFO], 1985) and the Migratory Birds Convention Act (MBCA, 1994), respectively
which means that protection and prohibitions apply to these species wherever they are found in Canada.

CH2M HILL conducted a search for SAR listed by SARA potentially located in and near the DIA Study Area.
Species listed in Table 2.3 were identified based on discussion with Graham Cameron, Biodiversity Species at
Risk Biologist, Bancroft office of OMNRF and Natural Heritage Information Centre (NHIC) database. The federal
ranking of SARA and COSEWIC are given along with the NHIC (or Subnational ranks) for each species. If any SAR
are encountered during Project activities, the proponent should contact EC and/or OMNRF for species-specific
advice and mitigation measures. SAR with a moderate or high potential are included in Section 2.6.1.
Additional information from COSEWIC on the high potential SAR in the DIA are provided in Appendix D.

TABLE 2.3
List of SAR in the DIA Study Area

Species Preferred Habitat’ NHIC2 SARA Sch.1’ c05EWIC’ Likelihood of occurrence

Birds

Barn Swallows often live in close association
with humans, building their cup-shaped mud Low potential for the species to
nests almost exclusively on human-made occur in the DIA Study Area.
structures such as open barns, under bridges During the site visit, no nest
and in culverts. The species is attracted to open were visible under the Dam.Barn Swallow . 54B No Status THR
structures that Include ledges where they can There is no concern for this
build their nests, which are often re-used from species by the OMNRF on the
year to year. They prefer unpainted, rough-cut Dam (cameron, 2014, personal
wood, since the mud does not adhere as well to communication)
smooth surfaces.

Historically, Bobolinks lived in North American
. . . Low potential for the species totall grass prairie and other open meadows. With -

. . . . occur in the DIA Study Area asBobolink the clearing of native prairies, Bobolinks moved S4B No Status THR
. . . . - the DIA Study Area does notto living in hayfields. Bobolinks often build their

. provide suitable habitat.small nests on the ground in dense grasses.

The canada Warbler breeds in a range of Low potential for the species to
Canada deciduous and coniferous, usually wet forest

54B THR THR
occur in the DIA Study Area as

Warbler types, all with a well- developed, dense shrub the DIA Study Area does not
layer. provide suitable habitat.

The common Nighthawk nests in a wide range of
open, vegetation-free habitats, including dunes,

Low potential for the species tobeaches, recently harvested forests, burnt-over
common occur in the DIA Study Area asareas, logged areas, rocky outcrops, rocky 548 THR THRNighthawk the DIA Study Area does notbarrens, grasslands, pastures, peat bogs,

. . . provide suitable habitat.marshes, lakeshores, and river banks. This species
also inhabits mixed and coniferous forests.
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Species Preferred Habitat’ NHIC2 SARA Sch.13 COSEWIC4 Likelihood of occurrence

The Eastern Whip-poor-will is usually found in
areas with a mix of open and forested areas, such
as savannahs, open woodlands or openings in

Low potential for the species to
Eastern more mature, deciduous, coniferous, and mixed occur in the DIA Study Area as
Whip-poor- forests. It forages in these open areas and uses 548 TNR THR

the DIA Study Area does not
will forested areas for roosting (resting and sleeping)

provide suitable habitat.
and nesting- It lays its eggs directly on the forest
floor, where its colouring means it will easily
remain undetected by visual predators.

Low potential for the species to
This forest insectivore will breed in both forest

occur in the DIA Study Area asEastern
edges and interior, exhibiting a wide range of 548 No Status SC

the DIA Study Area does notWood Pewee
habitat use.5 provide suitable habitat.

Golden-winged Warblers prefer to nest in areas
Low potential for the species to

Golden- with young shrubs surrounded by mature forest
occur in the DIA Study Area as

winged — locations that have recently been disturbed, 548 THR THR
the DIA Study Area does not

Warbler such as field edges, hydro or utility right-of- provide suitable habitat.
ways, or logged areas.

The Olive-sided Flycatcher is most often
associated with open areas containing tall live
trees or snags for perching. Open areas may be

Low potential for the species to
forest clearings, forest edges located near

occur in the DIA Study Area asOlive-sided
natural openings (such as rivers or swamps) or 54B THR TNR

the DIA Study Area does notFlycatcher
human-made openings (such as logged areas), provide suitable habitat.
burned forest or openings within old-growth
forest stands; these forests are characterized by
mature trees and large numbers of dead trees.

The Rusty Blackbird nests in the boreal forest
and favours the shores of wetlands such as
slow-moving streams, peat bogs, marshes, Low potential for the species to

Rusty swamps, beaver ponds and pasture edges. In
548 SC SC

occur in the DIA Study Area as
Blackbird wooded areas, the Rusty Blackbird rarely enters the DIA Study Area does not

the forest interior. During the winter, the Rusty provide suitable habitat-
Blackbird mainly frequents damp forests and, to
a lesser extent, cultivated fields.

Wood Thrush are found in moist deciduous Low potential for the species to
hardwood or mixed stands, often previously

occur in the DIA Study Area as
Wood Thrush disturbed (e.g., small-scale logging and ice storm S4B No Status THR

the DIA Study Area does not
damage), with a dense deciduous undergrowth

provide suitable habitat.
and with tall trees for singing perches.

Reptiles and Amphibians

The Blanding’s Turtle Is a primarily aquatic
species. In the summer, It is found in several
types of freshwater environments, including
lakes, permanent or temporary pools, slow- Nigh potential for the species to
flowing streams, marshes and swamps. In

occur at the DIA Study Area.
general, the species prefers shallow water that

Blanding’s turtles are tracked by
Blanding’s Is rich in nutrients, organic soil and dense

53 THR THR the OMNRF in the area although
Turtle vegetation. Adults are generally found In open

none have been confirmed at
or partially vegetated sites, whereas Juveniles

the Dam (Cameron, 2014,
are more reclusive by nature and prefer areas

personal communication).
that contain thick aquatic vegetation including
sphagnum, water lilies and algae- They stay
along the edge of the water. The Blanding’s
Turtle also needs terrestrial environments.
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SECTION 2 PROJECT INFORMATION

Species Preferred Habitat’ NHIC’ SARA Sch.13 COSEWIC4 Likelihood of occurrence

High potential for the species toEastern hog-nosed snakes prefer several types
occur at the DIA Study Area.of habitats: loose or sandy sails; well-drained
Eastern hag-nosed snakes aresoil; open vegetative cover including open
tracked by the OMNRP in thewoods, fields, brushland, and forest edges;
area; however, none have beenEastern Hog-

nosed Snake
proximity to water; and climatic conditions 53 THR THR

tracked at the Dam (Cameron,typical of the eastern deciduous forest. Their
2014, personal communication).

location near shoreline areas is likely because
They have been recorded intoads their prey of choice, are often found
close proximity to Rennisis Damthere.
(PCA, 2012).

The milksnake is best known for occurring in
rural areas, where it is most frequently reported

Low potential for the species toin and around buildings, especially old
occur it the DIA Study Area as itMilksnake structures. However, it is found in a wide variety 53 SC SC
does not provide suitable

of habitats, from prairies, pastures, and
habitat.hayfields, to rocky hillsides and a wide variety of

forest types.

Snapping The preferred habitat of the species is Moderate potential for the
Turtle characterized by slow-moving water with a soft species to occur in the DIA

mud bottom and dense aquatic vegetation. Study Area, The Project DIA
Established populations are most often located

53 SC SC
Study Area provides suitable

in ponds, sloughs, shallow bays or river edges, habitat; however, the species
and slow streams, or areas combining several of has not been observed within
these wetland habitats. 10 km2 of the DIA Study Area

(OMNRF, 2014a).

Mammals

Little Brown IBM are widespread in Ontario, they
Myotis (LBM) hibernate between fall and spring. Bat species

Moderate potential for theare threatened by a disease known as White-
species to occur in the DIAnose Syndrome which is spreading rapidly, it is

51 END END Study Area. The Project DIAcaused by a fungus which disrupts their
Study Area provides suitable

hibernation cycle using up body fat supplies
habitat.

before spring arrives when food sources are
available.

Notes:
‘Source: OMNRF (2014b) Species at Risk website (htto://wwwmnr.gov.onca/en/Bcisiness/Scecies/indexhtml) and the Species at

Risk Public Registry (2012) website (http://wwwsararegistrvc.ca/sar/index/default e.cfm).
2Natural Heritage Information Centre Subnational (5) rank
‘Species at Risk Act Schedule 1 status

Committee on the Status of Endangered Wildlife in Canada status
‘ScurceEnvironment Canada (htto://www.ecgcca/soc-sbc/oiseau-bird-engaspx7sL=e&sy=2Q11&sB=EAWP&sM=ol)
6Source: Wisconsin Odonata Survey website (http://wiatri.net/inventoryfodonata/SpedesAccounts/SoeciesDetail.cfmflaxalo=116)
‘Scurce: Gleason and Cronquist (1991)
Source: Argus et al. (1987)

Flora of North America (1993)

Codes:
Si — Extremely rare in Ontario
S3— Vulnerable (restricted range with few populations)
S4B— Apparently Secure (uncommon but not rare; some cause for long-term concern)
END — Endangered
THR—Threatened
SC — Special Concern
The B after the ranking indicates conservation status at specific times of the year such as breeding (B)

Following the completion of a desktop study and conversation with Graham Cameron of the OMNRF, four SAR
were identified to have moderate to high potential to occur within the DIA Study Area: Blanding’s Turtle,

Snapping Turtle, Eastern Hog-nosed Snake and Little Brown Myotis. There are no known SAR fish in the vicinity

of the DIA Study Area. The OMNRF (Cameron, 2014, personal communication) Commented however, that Dam

rehabilitation is not typically a threat to SAR.
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SECTION 2 PROJECT INFORkkATION

2.5.4 Socio-Economic Environment
2.5.4.1 Heritage and Archaeological Setting

The DIA Study Area is part of Ontario Waterways, Trent-Severn Waterway National Historic Site of Canada.

The Trent-Severn Waterway is a canal route traversing from Lake Ontario (Trenton) to Georgian Bay

(Port Severn), and is administered by PCA. It was formerly used for industrial and transportation purposes,

but is now being maintained for recreational boating and tourism purposes. The Trent—Severn Waterway is

open for navigation from May until October, while its shore lands and bridges are open year-round.

Kennisis Dam is a reservoir dam that supplies water to support navigation in the Trent-Severn Waterway.

According to PCA, the Dam is not classified as a Cultural Resource Management (CRM) structure and

therefore an assessment and report regarding the impacts of the Project on cultural resources is not

required. A PCA archeologist assessed the requirement for archeological investigations and mitigations. The

PCA archeologist (Rachel Brooks) determined that since the excavation will be generally limited to the area

of the existing Dam, there are no archeological concerns for the Project.

2.5.4.2 Population and Land Use

There are approximately 6,000 people in the community of Dysart, located approximately 30km from the

DIA Study Area. Seasonal cottages and year-round residences are located north and south of the DIA Study

Area around Kennisis Lake.

Public use of the areas upstream and downstream of the Dam includes boating, and swimming
(GENIVAR, 2013). There is also an ice crossing and snowmobile trails upstream of the Dam for public use

during the winter months.

2.5.4.3 DIA Study Area Visit

CH2M HILL conducted a site visit on May 1,2014. The purpose of the site visit was to gain an understanding

of the proposed Project-specific physical works and the natural habitat characteristics of the DIA Study Area.

The observations from the site visit have been incorporated into the DIA report where applicable to assist in

impact identification and mitigation measures; photos taken during the site visit are included in Appendix B.

2.5.5 Scope of Assessment
The scope of the DIA is to assess the Project as described in the Scope of Project and in accordance with

PCA’s Scope of Work and CEAA 2012. Temporally, this assessment includes the timing of site preparation,

installation of temporary access roads, cofferdams, reconstruction of the Dam, removal of vegetation, and

restoration/cleanup of the DIA Study Area. It is anticipated that construction will be completed over an

approximate six month period commencing in August 2015 with substantial completion in February 2016.

The timing of the construction period may be adjusted based on agreements and approvals required to

facilitate work. Spatially, the layout of the DIA Study Area is shown in Figure 2.

This environmental effects evaluation considers the full range of project / environment interactions and the

environmental factors that could be affected by the Project as defined above and the significance of retated
effects after mitigation. The environmental effects of a Project to be considered include at a minimum those

described under subsection 5(1) and 5(2) of CEAA 2012. The environmental effects in this DIA are listed in

Table 2.4.

487777_ES033114173415KW0 2-Il
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SECTION 2 PROJECT INFORMPLflON

2.5.6 Communication
2.5.6.1 Public Communication

PCA has communicated with stakeholders about the Project and developed a communication plan.
Stakeholders that were approached for input include the Municipality of Dysart et al., the Kennisis Lake
Cottage Owners Association, local snow mobile associations and south shore landowners. Based on these
discussions, Project plans have been formulated with respect to mitigating recreational impacts and site use
especially during the peak summer season. The PCA Communications section posts project information on
the PCA website. Advisory notices will be posted at the Site in early summer 2015.

2.5.6.2 Aboriginal Communications

The Environmental Assessment (EA) Officer for Ontario Waterways, TSW researched potential interest of
First Nations in the replacement of the Kennisis Dam. A web search was performed for resources available
through Aboriginal Affairs and Northern Development Canada (the Government of Canada ATRIS Aboriginal
and Treaty Rights Information System). No First Nation could be found for the Kennisis Dam location.

The clerk at the Municipality of Dysart, where the Dam is located, suggested contacting the Pikwakanagan
First Nation. Vicki Two-Axe, Executive Director (ED) of Pikwakanagan First Nation, was contacted and Phyllis
Williams, Chief of Curve Lake First Nation (geographically, the closest First Nation), was contacted to
determine if there was an interest by their communities in this project. They advised that this dam
replacement project was not within the areas of interest of their First Nations. Furthermore, neither were
aware of what First Nation may have an interest in this area. The ED of Pikwakanagan First Nation
recommended contacting the Union of Ontario Indians. A phone call was made and a follow-up email was
sent to anspc@anishinabek.ca however, no response was received. Similarly, the Chiefs of Ontario office
was contacted by phone and email; they were unable to identify a First Nation with an interest in the area.

With the implementation of mitigation measures, replacement of this small Dam will have no significant
adverse environmental impacts. TSW performed a search, as outlined above, to identify an Aboriginal group
with an interest in this area, but concluded that there are no communities that have a clear interest in this
area. Considering the low level of potential impacts and the lack of Aboriginal groups expressing interest, no
further efforts related to Aboriginal consultation were planned at the time this report was written.

2.5.6.3 Municipality and Provincial Communication

Mr. Pat Martin and Mr. Brian Nicholson of the Municipality of Dysart were contacted regarding the Project
as part of the cumulative effects. Mr. Graham Cameron from the OMNRF was contacted regarding the
Species at Risk in the DIA Study Area that are of concern to the OMNRF. Mr. Jesse Van Allen from the
OMNRF was contacted regarding the Lake Trout and Brook Trout at the Dam.

2.6 Environmental Effects Analysis
2.6.1 Environmental Effects Analysis, Mitigation Measures, and

Best Management Practices
The potential for the Project to interact with an ecosystem component was analyzed based on information
provided by the proponent, a review of project related activities, an appraisal of the environmental setting,
temporal and/or spatial conflict, personal knowledge, and professional judgment. Refer to Table 2.4, the
Potential Project/Environmental Interactions Matrix. Measures to mitigate the identified potential adverse
interactions were then recommended. The mitigation measures are a means to lessen or negate an
environmental effect with the aim to have less impact to the environment overall.

After the application of mitigation measures, the significance of any residual effect was ascertained based
on an evaluation of the effect’s magnitude, reversibility, geographic extent, duration, and frequency. The
required mitigation measures and best management practices to be implemented, significance of residual
effects and, monitoring requirements are summarized in Tables 2.5.
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SECTION PROJECT INFORMATION

TABI.E 2.5
Environmental Effects Analysis and Recommended Mitigation Measures

Evaluation
of Effects

(when
mitigation

Valued Ecosystem Potential Project measures Residual Monitoring
Component Interaction with VEC Recommended Mitigation Measures’ applied) Effects3 Required Comments

Fish/Fish Habitat Reduced fish biomass Kennisis Lake is a cold water fishery with populations ofboth Lake Magnitude: insignificant No The potential exists to
(Fisheries Act) and diversity due to Trout and Brook Trout; as such the timing window for in-water SmoII when negativeiy impact fish in

mortality from work is restricted to September30 to July 15; any work outside Reversibility: mitigation Kennisis take/River as a
physical activities (e.g. this window wouid require an exemption from OMNRF. Revertible measures result of in-water
pumping water) and OMNRF wli need to the review the detaiied project proposal, both Ceo ra hic applied construction activities.
or releases of to determine whether a timing window exemption would be e1’

Negative impacts are
deleterious granted, any conditions PCA would need to meet set out by the , expected to be avoided
substances DMNRF, and to screen the undertaking under QMNRF’s Class lmm0te through the application

Environmental Assessment for Resource Stewardship and Facility Duration: of effective mitigation
Development Projects (Van Alien, personal communications). Short-term measures,

impiement water quatty protection measures to control releases rrequency.
. . Continuousof sediment and spiis and leaks from equipment.

To prevent fish from being killed by the placement of rock in the
waterway during construction, measures will be taken to scare
and move fish away from the immediate area prior to dumping
the rock, Methods could include: 1) utilize a combinatton of noise
and bubbles from an air compressor for a sufficient amount of
time to direct fish away from the area where rock will be dumped,
21 place both turbidity curtains side by side across the waterway,
then pull one away pushing fish away from corridor, 3) drag a net
through the waterway between the turbidity curtains and relocate
fish outside the construction zone.

Any fish in the area to be dewatered must be captured aiwe and
relocated outside cofferdam or work area prior to
commencement of dewatering.
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SECTiON 2 PROJECT IFORMATiON

TABLE 2.5
Environmental Effects Anal-yaks and Recommended Mitigation Measures

Evaluation
of Effects

(when
mitigation

Valued Ecosystem Potential Project measures Residual Monitoring

Component interaction with VEC Recommended Mitigation Measures1 applied)’ Effects’ Required Comments

Disruption offish Restrict in-water works to approved timing windows, as stated Magnitude: insignificant Fish spawning may be

spawning and above unless ezemption received from governing authorities. Small when disrupted as a result of

migration Reversibility: mitigation construction activities in

Reversible measures Kenntsis Lake/River.
Unless exemption is

Geographic applied
granted it is

Extent: recommended that the
immediate MNRF approved timing
Duration: window is adhered to
Short-term
Frequency:
Continuous

Physical changes to impiement mitigation measures in accordance with DFO Magnitude: insignificant No impacts to aquatic biota

aquatic bota and recommendations, ‘Measures to avoid causing harm to fob and Snsoil when considered minor and

habitat (e.g. charge in fish habitat”. Reversibility: mitigation temporary with the

water levels and (low Reversible measures implementation of

volumes, damage or Restrict in-water works to approved timing windows, as deucribed
tots of riparian above unless exemption received from governing authorities.

Geographic applied mitigation measures.
Reconstruction and

Extent:
habitat, base flows operation of the Dam Is

and water Immediate not anttcipated to change

temperature) Duration: water levels in Kennisis
Short-ten,, Lake/River in the long

Frequency: term.

Continuous The mitigation measures
will addresa potential
Impacts to habitat as long
at the site is revegetaeed
shortty after disturbance
and the rehabilitation
replaces as a minimum
the vegetation impacted
by this work.
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SECTION 2 PROJECT SWOMMATION

TABLE 2.5
Environmental Effects Analysis and Recommended Mitigation Measures

Evaluation
of Effects

(when
mitigation

Valued Ecosystem Potential Project measures Residual Monitoring
Component Interaction with VEC Recommended Mitigation Measures’ applied) Effects3 Required Comments

Species at Risk There is the potentlai Should a SAR be encountered, cease work and contact EC for Magnitude: insignificant No The potential exists for
(SARA) for encountering at advice regarding mitigation measure(s) to be impiemented to when disturbance to SAR and

ieast one species avoid destruction, Injury, or interference with the species; as Reversibility: mitigation SAR habitat as a result of
protected under the weil as its residence, habitat, or both. Aiso, report at sightings Reversible measures Project activities.
Species At Risk Act immediately to PCA Resource Management Officer )705’750’ r d Negative impacts are
(SARA). 4959). Distribute descriptions and Illustrations of SAR so that Geographic apple

expected to be united
workers can readIly identify them. Incorporate procedures Into Extent through the apphcation
contractor environmental protection pian. rmmediote of effective mitigation

Temporary noise implement the mitigation measures for Noise appearing In this
DuratIon: measures.

generated from the tabie. $ ort £ rm

Project activities has Frequency:

the potential to conrinuous

disturb SAR.

Eastern Ftognose• A survey shouid be conducted at she DIA Study Area in eariy
snake spring (April or May) or in late fat by a quahfled personnel that

has looked for Eastern Hognose-snake before, if found, EC
shouid be contacted with a proposed mitigation plan.
Workers shail be educated by Parks Canada about the
appearance and habitat of Eastern Hognose-snake, and they
must report all sightings Immediately to PCA Resource
Management Officer (705-750-4959).

Potential for Snapping To avoid potential Impacts to Snapping Turtles, construction should
Turtle to be disturbed occur from November 1 to April 30. outsIde the species’ active
by the Project season. ilconstrudion is required within this window, it Is
activities recommended that barriers (e.g., silt fencing) at wetland and

watercourse boundaries be instatled.
Workers shall be educated by Parks Canada about the appearance
and habitat ofSnapping Turtles, and they must report all sightings
immediately to PCA Resource Management Officer (705-7504959).
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TABLE 25
Environmental Effects Analysis and Recommended Mitigation Measures

Evaluation
of Effects

(when
mitigation

Valued Ecosystem Potential Project measures Residual Monitoring
Component Interaction with VEC Recommended MItIgation Measures’ applied) 2 Effects’ Required Comments

Potential for To avoid potential Impacts to Biandings Turtles, construction
Blandings Turtle to be should occur from November 1 to April 30, outside the species
disturbed by Project active season. Ifconstwction is required within this window, it is
activities recommended that barriers (e.g., silt fencing) at wetland and

watercoune boundaries be installed.

Workers shall be educated by Parks Canada about the appearance
and habitat of Olandaigs Turtle, and they mutt report all sightiis
Immediately to PCA Resource Management Officer (705-750-4959).

Potential for Little Workers shall be educated by Park, Canada about the
Brown Myotis to be appearance and habitat of the Little Brown Myotis, and they
disturbed by Project must report all sightings immediately to PCA Resource
activities Management Officer (705-750-49591.

Migratory Impact on Migratory birth, their nests and eggs are protected under the MagnItude: insignificant No The mitigation measures

Birds/Birds (MSCA) birds/migratory birds Migmrory Birds Convention Act, 1994 (MBCA). Project works or Small when will address potential

through habitat activities, such as, consttuction access, tite grubbing, vegetation Itnebulw mitigation impact to habitat as long
thsftirbance due to clearing and construction acthsities, are potentially destructive or rsmie measures as the site Is revegetated

construction disruptive activities to birds, their nests or egg, and should be
G hI applied shortly after dittuabance

activities, avoided at key locations or during key perIods, including the
Et

C and the rehabilitation
breeding periods and periods of high usage such as migration

en
- replaces as a minimum

and/or feeding. These locations and periods vary by region and by immediate the vegetation Impacted
species. Plan ahead to minimize the risk of detrimental effect to Duration: by this work.
migratory birds by developing and implementing appropriate Short-term
preventive and mitigation measures to minimize the risk of Frequency:
incidental take and to help maintain sustainable populations of Continuous
migratory birds. General Information about incidental take,
avoidance, and how to work during the core periods of migratory
bird breeding can be found at htft://twrc.ec.ac.ca/oaom
limb/default. esp7lan=En&n=1B16EAFB’l

Minimize any disturbance to onsite vegetation, Including
vegetation surrounding the construction staging area. Construction
must be in compliance with the MUCA guidelines for tree clearing.
The MOCA states that vegetation clearing will be undertaken
outside ofthe breeding season. Clearing of vegetation In this region
will be avoided from April 5 to August 31 (EC, 2014b).
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SECTION 2 PRoJECT INPORMATION

TABLE 2.5
Environmental Effects Analysis and Recommended Mitigation Measures

Evaluation
of Effects

(when
mifigation

Valued Ecosystem Potential Project measures Residual Monitoring
Component Interaction with VEC Recommended Mitigation Measures1 applied) 2 Effects2 Required Comments

To comply with the MBCA. If activities are proposed to occur
between April 5 to August 31 (EC, 2014b) In any given year, a bird
survey will be undertaken prior to the construction activities to
check for nesting birds are located In the area. Should a nest be
encountered, the area will be clearly staked or flagged and a buffer
approved by the Canadian Wildlife Service (CWS) will be
established around the nest to avoid disturbance of the area.
The proponent should contact EC if they are proposing work during
the breeding season to comply with the MUCA.

To minimize land disturbance, the construction envelope will be
clearly demarcated and kept as small as possible.

Establish staging areas and site access routes away from existing
trees/naturalized vegetation to the extent possible.

All exposed soils will be stabilized and re-vegetated as soon as
possible.

Air Quality Air quality Use soil removal methods and best practices to avoid generating Magnitude: Insignificant No Minor, temporary air
degradation through airborne dust and pafticulates, including hand held tools. Small when emissions associated with
dust and particulate Reversibility: mitigation dust and particulate
emissions arising nevenThle measures during construction. Such
from construction effects are likely to be
and during transport Geographic applied

confined to the Project
Eat ent:of materials. Study Area and are
immediate expected to be limited
Duration: through the application
Short-term of mitigation measures.

Undertake misting, create localixed wind barriers, and use tarps to Frequency:

cover loads or Implement other methods particularly during dry, Continuous

dusty conditions to avoid generating airborne or surface dust and
particulates. Provide dust control (e.g. water) on access roads.
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TABLE 23
Environmental Effects Analysis and Recommended Mitigation Measures

Evaluation
of Effects

(wben
mitigation

Valued Ecosystem Potential Project measures Residual Monitoring
Component interaction with VEC Recommended Mitigation Measures’ applied) Effects’ Required Comments

Minimize the extent ofdlsturbed areas and avoid leaving areas
eaposed over extended periods, to the eacent practicable.

Implement temporary erosion and sediment control measures and
runoffconveyancestmdures as appropriate (forexampte, sift fence,

straw bale or rock flowchecb, temporary terms and grading erosion

prevention maft/coversi onsite. Maintain these measures undi the
site has stabilized.

During consthsction, soil/rock (It should not be dumped under high
wind conditions.

Emissions generated Maintain trucks, boats, and equipment in good condition, Magnitude: insignificant No Minor, temporary air
from vehicles (for equipped with emission controls as applicable, and operated Smolt when emissions associated with
example, trucks) within regulatory requirements, including meeting the local Revenibility: mitigation equipment usage, which
and/or equipment authority’s emission requirements. Rewsibte measures are expecied to be within
potentially degrading Avoid unnecessary idling ofvehicles and equipment. Geographic applied acceptable limits. Such

effects are likely to beair quality.
Extent: confined to the Project
immediote Study Area and are
Duration: eaptcied no be limited
Short-term ihrough the application
rrequency: of mitigation measures.
Continuous

Noise Temporary noise Conduct work during normal business hours and In accordance insignificant No Minor, temporary noise
generated From with the local noise By’ Law, when generated by equipment
construction activities Ensure that equipment and vehicles are in good working order, mitigation usage, which are
has the potential to are eqped th proper noise emission controls and that there is measures eapected to be within
disturb terretrial no excessive ifflir.gJrunnir.g ofvehicies and equipment. applied acceptable limits. Effects
bioia, local residents, are espected to be
public, and Monitor and mitigate any pubac complaints by keeping a record of minimized through the

complaints and addressing issues raised by the public should they
arise.
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SECTION 2 PROJECT INFORMATION

TABLE 2.5
Environmental Effects Analysis and Recommended Mitigation Measures

Evaluation
of Effects

(when
mitigation

Valued Ecosystem Potential Project measures Residual Monitoring
Component Interaction with VEC Recommended Mitigation Measures2 appiled) 2 Effects2 Required Comments

employees working Avoid working during the breeding bird season, April 5 to August MagnItude: applicatton of mitigation
onsite. 31 (EC, 2014b). If work must occur during this time, avoid Small measures

working during dawn and dusk when the birds are calling. A Reversibility:
qualified avian biologist must survey work area (point count and Reversiwe
nest search) for active nests and fence off buffer area as
recommended by Environment Canada and protect the

Extent:Identified nests.
immediate

Duration:
Shofl.term
Frequency:
Continuous

Soils Project activities will To minimize land disturbance, the construction envelope will be Magnitude: Insignificant No Construction activities
result in soil being clearly demarcated and kept as small as possible. Smolf when will results in temporary
disturbed and/or Stockpiled material away from watercourse and cover in order Reversibility: mitigation disturbance and/or
eaposed to erosion to prevent Its erosion and transport. Ensure slit fences Reversible measures exposure of soil however
processes including encompass stockpile areas. Geographic applied impacts are eapected to
wind and surface Extent: be limited through the
water runoff, implementation of

lmmediofe mitigation measures.
Duration:
Sho,t’term
Frequency:
Continuous

Potential Maintain equipment In good working order to avoid leakage of Insignificant No There is the potential for
contamination of soil fuels and liquids, when accidental spills to occur
in the DiAStudyArea Operate and store all materials and equipment used for the mitigation during the Project
through spills of Project in a manner that prevents any deleterious substance measures however spills are
deleterious from being released to theground. applied expected to be avoided
substances from through the application of
machinery, chemicals Ensure that any construction vehicle entering the site are clean best management
stored within or Prior to arrival on the site to remove any soil, organisms, or practices and mitigation
adjacent to the mA propagules from tires and undercarriages. measures and should a
Study Area and/or Refuel equipment off slopes, and 3Dm away from any water spill occur the application
vehicles body or aquatic habitats ofappropriate cleanup
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TAOLE 2.5
Environmental Effects Analysis and Recommended MItizatlon Measures

Evaluation
of Effects

(when
mitigation

Valued Ecosystem Potential Project measures Residual Monitoring
Component Interaction with VEC Recommended Mitigation Measures’ applied)’ Effects’ Required Comments

Store all oils, lubricants, fuels, and chemicals in secure areas on related mitigation

Impermeable pads, 3Cm away from any water body, and Magnitude: measures will minimize

provide berms if necessary. Smo/l impacts to the
environment.

Securely contain and remove any contaminated soils or other Reversibility:

contaminated materials offsite to a licensed facility. Reversible

Ensure that absorbent materials are available onsite in the event Geographic
Extent:

that a spill of deleterious substances should occur. One fully
maintained spill kit should be kept on site at all tines. All spills Immediate

and leaks of deleterious substances must be immediately Duration:
contained and cleaned up in accordance with regulatory Short-term
requirements and reported immediately to the Ontario Spills Frequency:
Action Centre (1-S0O-268-6060),PCA Project Leader(613-530 ContThuor
3300) and PCA sector maner 705) 457-2632

Surface water Reduced water Cofferdams will be installed upstream and downstream ofthe Magnituide: insignificant Yes There is the potential for

quality and water existing Cam. Materials and methods for use in cofferdams must Small when accidental spills to occur
clarity due to comply with the regulations and guidelines of the DFO’ Earth or ReveilHty mitigatIon or debris to be released

increased erosion, granular materials with sand and fines Is not acceptable, however, Reversible measures during the Project
sedimentation, washed gravel with 6mm minimum aggregate size can be used for applied however these are
transport of debris or coffer dam construction. If using sand bags sand must be washed Geovaphlc espected to be avoided

Extent
from pobit or non- of fines befo,e placing in water. Use gravel/rock fill with ,ubbec thros4is the application of
potht sources of membranes, caissons, sheet piling, frame type structures or other Imiu,S0te best management
pollution (for coffer dams that do not generate turbidity. Ouradon: practices and mitigation

example, discharge Install marine grade turbidity curtains across waterbodies prior Short cern measures and should a
of waters, leaks and to any construction activity upstream and downstream of work Frequency: spill occur the application

accidental spiiis, site. The turbidity curtains to be anchored and weighted along Cont/nuous of appropriate clean up

contaminated related mitigation
length to form a continuous barrier with adequate flotation at

groundwater inputs, water surface. Inspect daily and maintain turbidity curtains until
measures will minimize

inputs of the end of construction,
Impacts to the

contaminants from environment- Turbidity

construction Inspect all erosion and sediment control measures daily and monitoring is also

activities and from leave them In place until the construction site has stabilized, recommended to monitor

surface runoff) turbidity levels in the
Kennisis River/Lake
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SECTION 1 PROJECT PIrOPNTION

TABLE 2.5
Environmental Effects Analysis and Recommended Mitigation Measures

Evaluation
of Effects

(when
mlfigaflon

Valued Ecosystem Potential Project measures Residual Monitoring
Coenponent inleractionwithVtc RecommendedMltigationMeasare.’ appted) Effect1 Required Comments

5iit fences will be installed around the perimeters of all work
areas including staging areas to prevent sediment and other
deleterious substances from entering the water or other
surrounding areas.

Prepare and Implement a turbithty monitoring program for the
duration of construction activities. Initial visual observation of
turbidity shouid be conducted, followed by additionai measures
as required such as installing monitoring stations bosh upstream
and downstream of eacis activity siteThe turbidity monitoring
program shall include trigger levels (relative to background/
upssream condisionsi for adjusting operations to minimize
tusbidity and also for work stoppe. Should increased turbidity
levels or re-suspended sediments pose a hazard to sensitive
natural habitats, PCA will be notified tmmediately.

Prepare and Implement a water monitoring/testing program for
the duration of construction activities- The water monitoring
program shall include trigger levels (relative to background/
upstream tonditionsi where the water is monitored from just
upstream and downstream of the construction. Should any
differences in water conditions be noticed, PCA will be notified
immediately.

Minimize any runoff from stockpiles created through misting and No
wetting- Stockpiled or excavated materials wit be stored well
away from water and surrounded by sediment control measures
to prevent runoff from entering waterbodies.

Place only clean material free of silt and fine grained particulate
matter in water

Rocks/stones used should not be taken from the bed or
shoreline of any waterbody, Do not use waterway beds for
borrow material

Implement wet weather restrictions to activities

Upon completion of wosk, completely nemove all debris on the
Lake bed and restore the area to Its original use.
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TABLE 2.5
Environmental Effrcts Analysis and Reanimended Mitigation Measures

Evaluation
of Effects

(when
mitigation

Valued Ecatyttem Potential Project meawres Residual Monitoring
Component lnteractlonwithvEC RecommendedMhlgailonMeawres’ applied) Effects1 Required Comments

Stabilize slopes as appropsiate for DLA Study Area rontions

Oo not operate heaw equipment in waterway ecept when
operated from a barge. Any small tools and equipment
operating In water bodies must be cleaned prior to entering the
water and inspected daily for leaks equipment should never be
left in water overnight. Do not skid construction material across
waterways.

Store oils, lubricants, fuels, and chemicals as specified above In
Soils section or this table.

Refuel equipment off slopes and away from water bodies and
aquatic habitat (a minimum of 30 m away from the Lake).

Refuel machinery and follow spill avoidance procedures as
specified above in Soils section of this table.

Do not pump water that flows/seeps through coffer dam into
construction work area directly into waterways. Send all
discharge to sediment traps in order to satisfy discharge
requirements. install, sediment trap at required to treat surface
water runoff in the construction area and prevent sediment
from entering waterways. Water quality downstream of
construction site and/or releated to watercourses not to exceed
background turbidity readings of B nepheiometric turbidity units
(NTU) or change of 25 mg/I for tutpended solids. Dispose of
water so that it does not create a safety or health hazard, or
cause damage to the environment, to adjacent property or
cause erosion.

Do not use or and ditcharge chemicait or cleaning agents near
aquatic habltatt. Do not dump escavated fill, waste material or
detris into waterways.

Check that all painting and staining are done upland well above
the upper controlled water elevation level.
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TABLE 2.5
Environmental Effect Malys)s and Recommended Mllation Meawres

Evaluation
of Effects

(when
mitigation

Valued Ecosystem Potential Prolect ineasureg Residual Monitoring
Component Interaction with VEC Recommended Mitigation Measurest appUed)’ Effects’ Required Comments

Attach drop cloths to scaffolding to prevent deleterious
materials such as, paints, timbers, concrete, and solvents from
entering the water. Ensure all equipment and temporary access
structures such as scaffolding placed in watercourse, are free of
earth material, fuel, lubricants coolant and other deleterious
material that could enter the watercourses.

Check that absorbent materials are available onsite in case a spill
of deleterious substances should occur. A1 spills and leaks of
deleterious substances must be immediately contained and
cleaned up in accordance with regulatory requirements and
reported immediately to the Ontario Spills Action Centre at 1-800’
268-6060 and the prolect team members as appropriate.
As concrete leachate is alkaline and highly toxic to fish and other
aquatic life, ensure that all works involving the use of concrete,
cement, mortars, and other Portland cement or lime-containing
construction materials (concrete) will not deposit, directly or
Indirectly, sediments, debris, concrete, concrete fines, wash or
contact water into or about any watercourse. Concrete materials
cast in place muse remain Inside formed structures. provide
containment bcilities for the wash-down water from concrete

delivery trucks, concrete pumping equipment and olher tools
and equipment All concreee wash water will be disposed of
offsite in a location where it will not enter subsurface drains,
water bathes or storm drains, Prevent any water that contacts
uncured or partly cured concrete during activities like erposed
aggregate wash-off, wet curing, or equipment washing from
directly or indirectly entering any watercourse or storm water
system. Maintain complete isolation of all cast’in’place cor,uete
and grooting from fish-bearing waters for a minimum of 48
hours if ambient air temperature it above O’C and for a
minimum of 72 hours if ambient air temperature is below Ut.
isolate and hold any water that contacts uncured or partly cured
concrete until the pH Is between 6.5 and a.o pH. Use only non’
toxic biodegradable form stripping agents.
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TABLE 25
Environmental Effect Analysis and Recommended Mitigation Measures

Evaluation
of Effects

(when
mldgaton

Valued Ecosystem Potential Project meawres Residual Monitoring
Component interactionwithVEC ReconnendedMitigationMnwres’ applied)1 Effect5 Required Comments

Operase and store all materials arid equipment used for the
Project in a manner that prevents any deleterloos substance from
entering the water. Prevent spillage of stored chemicals, gasoline,
fuel or other petroleum products Into the waterway.

Check that any construction vehicle entering onto privately
owned lands or land outside of the D1A Study Area is thoroughly
cleaned prior to arrival, for the purpose of removing any soil,
organisms, or propaguies from other worksites.

Remove accumulated sediments prior to removing erosion
control devices.

Groundwater Change in Avoid intercepting aquifers; avoid unnecessary disruption of Magnitude: insignificant No limited potential exists
groundwater flow active tile drains. Small when for groundwater to be
patterns, recharge Maintain surface drainage, ponding, existing soil and ground cover Reversibility: mitigation impacted when
and levels In aquifers conditions, etc. in groundwater recharge areas. Reveible measures mitigation measures are
and yields ofweits Geographic applied applied.
due to dewatering or Extent:
Interception of fmmediole
aquifers, changes to
infiltration, changed Duration:

flow patterns or Shorl’term

damage to wells. Frequency:
Once

Potential implement best practices for stored chemical removal to No There is the potential for
contamination of minimize disturbance for the potential for spill releases as accidental spills to occur
groundwater through discussed in Soils section of this table- during the Project
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TABLE 2.5
Environmental Effects Analysis and Recommended Mitigation Measures

. Evaluation
of Effects

(when
mitigation

Valued Ecosystem Potential Project measures Residual Monitoring
Component interaction with VEC Recommended Mitigation Measures’ applied)’ Effects’ Required Comments

spills from machinery, Absorbent materials must be available in D1A Study Area in case a Magnitude: insignificant however spills and
vehicles and/or spill of deleterious substances should occur, implement the Smoll when impacts to groundwater
chemicals stored procedures discussed above the Soil section of this table. Reversibility: mitigation are expected to be
within the D1A Study Revenibie measures avoided through the
Area during the
construction

Geographic applied application ofbest
management practices

Estent: and mitigation measures.activities.
Immedlore Should a spill occur the
Duration: application of appropriate
Shofl-eerm clean up related
Frequency: mitigation measures will
Continuous minimize impacts to the

environment.

Terrestrial Habitat Clearing of existing Minimize damage and removal of vegetation to the extent Magnitude: Insignificant No The mitigative measures
and Species vegetation in OIA possibie by establishing staging areas and site access routes Small when will address potential

Study area during away From esisting trees/naturalized vegetation to the extent Reversibility: mitigation impact, to terrestrial
construction activities possible. Some measures habitat and species as

If possible, remove only branches from trees that are obstructing irreversible applied long as the site is

construction works and avoid whole tree removal if practical. imports revegetated shortly after
disturbance and the

Schedule work so that tree trunks are removed prior to Geographic
rehabilitation replaces as

hibernation period. if unavoidable prior to cutting trees, rap Extent:
a minimum the

their trunks repeatedly with a stick (or similar object) to awaken Immediate
vegetation impacted by

hibernating mammals for work being completed in the winter. Duration: this work.
Thofl-fenn
Frequency:
Continuous

Stabilize and re-vegetate all exposed soils as soon as possible.
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TABLE 2.5
Environmental Effects Analysis and Recommended Mitigation Measures

Evaluation
of Effects

(i.then
nahigadon

Valued Ecosystem Potential Project measures ResIdu Monitoring
Component Interaction with VEt Recommended MItigation Measures’ appied)2 Effects’ Required Comments

Undertake vegetation clearing outside of the breeding bird Magnitude: Insignificant
season. Avoid clearing from April 5 to August31 (cc. 2014W. Small when

Revenlbikty mitation
Reversible measures

Geognk applied

Extent
lrnnwdiote
Duration:
Shorp rem,
Frequency:
Continuous

Construction Identify vegetation selected for removal or protection and install Magnitude: Insignificant No Runoff from construction
encroachment/runoff and specific protection barriers where required prior to Smoll when areas could Impact
on adjacent more construction Reversibility: mitigation sensitive vegetation
sensitive vegetation Implement temporary erosion and sediment control measures Revers/ble measures however this effect are
areas to prevent erosion/runoff from impacting adjacent vegetated Geographic applied expected to be minimized

lands and riparian areas. Maintain these measures until the Extent through the

construction and staging areas have stabilized. lmnwdioze implementation of
mitigation measures.

Duration:
Short-ten,,
Frequency:
Continuous

Potential damage to Restoie the site to its original or an improved condition where Magnhude Insignificant No Impacts to private
private property in ppcsible. Damage to the site from heavy machinery should be Srnoil when properly will occur as a
DIA Study Asea by minimlced. Any damaged areas must be repaired, graded leveled p,yenibljty: mitigation result of Project activities
trucks and heavy and re-seeded by the contractor upon completion of the Pwecl. Reve,,jb?e measures however effects are
machinery Geographic applied expected to be addressed

Extast through the application

Immediate mitigation measures.

Short-ten,,

Frequency:
Conlinuous
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TABLE 2.5
Erwlranmentat Effects Analysis and Recommended Mitigation Measures

Evaluation
of Effects

(when
mitigation

Valued Ecosystem Potential Project measures Residual Monitoring
Component Interaction with VEC Recommended Mitigation Meawres’ .ppted)t Effects’ Required Comments

Disruption of wildlife
and vegetation from
changes in surface
water and
groundwater
quantity and quality

Minimize site changes regarding water supplies for wildlife and
vegetative habitat cover.

NoInsignificant
when
mitat ion

measures
applied

Magnitude:
Small
Revenlblflty:
Revenible
Gwgrapliir
Extent

immediate
ouratlon:
Shod-term
Frequency:
Continuous

Disruption to wildlife
migration/movement

patterns and

breeditg season due
to noise activity

Disruption to wildlife and
vegetation are considered
minor and temporary with
the implementation of
mitigation measure,.

Reconstruction ofthe
Dam is not antkipated to
change water quantity or
quality in Kennisis
Lake/River in the long
term.

Conduct any disruptive (noise generating) activities outside of
breeding season (April 5—August31), to be in compliance with
the MaCA nee mitigation measures in eirth (MBCA) section)

NoInsignificant
when
mitigation
measures
applied

Magnitude:
Small
RevenlbUlty:
Reversible
Geographic
blent
Immediate
Duration:
Short-tern,
Frequency:
Continuous

Effects on wildlife
migration patterns and
breeding are expected to
be minimized through the
application of mitigations
measures.

investigate the area for dens and nests prior to commencing
work

Establish vegetative buffers between construction zone, and
areas known no have sensitive vegetation and wildlife.

Magnitude:
Small
Reversibility:

Reversible

Geographic
Extent:

fmmediote

Duration:
Shod-term

Frequency:
Continuous
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TABLE 2.5
Environmental Effects Analysis and Recommended Mltlzation Measures

Evaluation
of Effects

(when
mitigation

Valued Ecosystem Potential Project measures Residual Monitoring
Component interactIon with VEC Reconvnended Mitigation Measures’ appled)’ Effects2 Required Comments

Mammals Habitat lass due to Minimize as much as possible any disturbance to habitat areas in Magnitude: Insignificant No The mitigation measures
construction activities the DIA Study Area. Drawings to indicate allowable work areas. Small when will address potential

Revarslblflttr mitigatIon impacts to habitat as long

Reversible measure, as the site Is revegetated

Geographic applied shortly after disturbance

Extent and the rehabilitation

immediate replaces as a minimum
.

. the vegetation impacted
Duration,

by this work.
Shag- rem,
Frequency:
Continuous

Temporary noise Check that equipment and vehicles are In good working order, Magnitude: Insignificant No Disturbances to
generated from the are equipped with proper noise emission controls, and that Small when mammals are likely to be
Project construction there is no excessive idling/running of vehicles and equipment Revenlbffity mitigation minimized through the
activities has the Reversible measures application of mitigations
potential to disturb Geographic applied measure.
mammals. Extent

Immediate

Duration:
Short’ term
Frequency:
Con Einuosss

Amphibians and potential temporary During stump removal, monitor the work and stop work as Magnhtade: insIgnificant No The mitigation measures
Reptiles habitat loss due to required to allow herpetofauna to escape the work area if Small when will address potential

construction actMsies observed. Relocate herpetofauna away from the construction e.Jbility: mitigation Impacts to habitat as long
area to a similar habitat within the surrounding area. eve,pbIe measures as the site Is revegetated

MinImise as much as possible any tinurtance to vegetation and GeographIc applied shortly after tisturbance

surrounding area. ExtSt and she rehabilitauon

lmnsedioie replaces as a minimum
Restore vegetation as much as possible upon completion of the vegetation impacted
construction Duration: by this work

Short-term
Frequency:
Continuous
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TABLE 23
Environmental Effects Analysis and Recommended Mitigation Measures

Human Health &
Safety

Evaluation
of Effects

(when
mitigation

Valued Ecosystem Potential Project measures Residual Monitoring
Component interaction with VEC Recommended Mitigation Measurest applied) Effects3 Required Comments

Concern for Develop a written Site-Specific Health and Safety Plan, including Magnitude: Insignificant No Human health and safety
exposure of emergency contacts. SmoII when Impacts minimized
contaminants to
workers and, less Train all workers regarding the Health and Safety Plan. Reversibiilty: mitigation through Implementation

Reversible measures of a Health and Safety
likely, members of
the public during Geognphic applIed Plan.

Extent:construction and
lmmedioteassociated activities.
Duration:
Short-term
Frequency:
Continuous

Concern (or Comply with Canadian Occupational Safety and Health Magnitude: Insignificant No Human health and safety
worker’s health and Regulations. Small when impacts minimized
safety

Provide and require the proper use of personal protective Reversibility: mitigation through compliance with

equipment. Reversible measures regulations.

Geographic applied

Extent:
lmmediote
Duration:
Short-term
Frequency:
Continuous

Potential Danger to Restrict public access to active work areas to minimize potential Magnitude: Insigniftcant No Human health and safety
the public accidents. Erect a temporary fence around the construction Smoll when Impacts to the public

staging areas and at other areas to prevent access to the work Reversibility: mitigation minimIzed through
site. Signage in both official languages must be visible to alert the Reversible measures implementation of a

public to the activities, Install barriers at the end of each working cgraphic applied Health and Safety Plan.

day to prevent entry to the temporary access road by pedestrians Extent:
and vehicles. Immediate

Duration:
Short-term
Frequency:
Continuous
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TABLE 2.5
Environmental Eff.tcts Analysis and Recommended Mitigation Measures

Evaluation
of Effects

(wten
mitigation

Valued Ecosystem Potential project measures Residual Monitodng
Component Interaction with VEC Recommended Mitigation Measures: apphed)’ Effects1 Required Coosments

Potential for driver Human guides should be provided for all trucks backing up Magnitude: insignifIcant No Potential for drive, error
error and during Project activities Small when mInimIzed through use of

derailment when human guides.
ReveolbUlty: mitIgation

trucks back up Revenible measures

Geographic applIed

Eastent:
Immediate
Duration:
Short-term
Frequency:
Continuous

Waste Disposal Generation, storage Implement construction, renovation, and demolition (CR0) waste Magnitude: insignificant No Low potential for residual

and disposal of measures for solid, non-hazardous material generated during Sr,soIl when impacts with the
wastes generated construction, demolition, or upgrades, or all three, according to Revenibitity: mitigation application of waste
during Project Chapter 9 of the PWGSC document entitled, The Envlmnmentofly Revenibir measures management measures.
construction Responsib/e Construction and Renoyos ion Handbook (PWGSC. Geographic applied
artlvities 2000). Estent:

The contractor should make an effort to reduce the antunt of Immediate
waste generated through reuse and recycirrg. Duration:

Dispose of all waste generated according to the appikabie
regulations (Ontario Regulation (0. Peg) 101/94 and 0. Reg. Frequency:

558/00, R.R.0. 1990, 347). Confinuous

Implement a solid waste manageoient program for typical debris
handling and disposal.

Comply with the requirements of Workplace Hazardous
Materiais Information System fWHMiS) regarding use, handling,
storage and disposal of haaardous materials and regarding
labelling and the provision of material safety data sheets
acceptable to Labour Canada.
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TABLE 2.5
Environmental Effects Analysis and Recommended Mitigation Measures

Evaluation
of Effects

(when
mitigation

Valued Ecosystem Potential Project measures Residual Monitoring
Component interaction with VEC Recommended Mitigation Measures’ applied)’ Effects’ Required Comments

Aesthetics Temporary impact Minimize the extent and duration of construction activities and Magnitude: insignificant No Minor, temporary impact
to the DiA Study associated disruptions. Compiete construction outside of Snot! when oniy.
Area during navigation season. Reversibility: mitigation
construction Reversible measures

Geographic appiied

Extent:
irnmediofe
Duration:
Short-ferns
Frequency:
Continuous

Recreation Disruption to To minimize the Impact on peak summer recreation activities, Magnitude: Insignificant No Minor impacts as Project
recreatlonai the Project start date shouid be restricted to August 17 and be Smoil when activities are taking place
activities in DiA compieted prior to navigation season stsrttng. The municipai ReversIbIlity: mitigation after the navigation
Study Ares as a boat ramp adjacent to the Dam will be open until November. Reversible measures season.
direct resuit of Snowmobile associations wit be notified to re-route the traii
Project activities around the construction site.

Geographic apphed

Extent:
lmmediofe
Duration:
Short-fern,
Frequency:
Continuous

inform the pubhc ofongoing work and possible temporary Magnitude: insignificant No Minor, temporary Impact
disruptions. Small when oniy.

Reversibility: mitigation
Reversible measures

GeographIc applied

Extent:
Immediate
Duration:
Short-term
Frequency:
Continuous
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Evaluation
of Effects

(when
mitigation

Valued Ecosystem Potential Project measures Residual Monitoring
Component Interaction with VEC Recommended Mitigation Measures’ applied)’ Effects2 Required Comments

Repair all damages to property due to Project activities. Magnitude: Insignificant No Minor, temporary Impact

Snot when oniy.

Reversibility: mitigation
Reversible measures

Geographic applied

Extent:
Immediote
Duration:
Short-term
Frequency:
Continuous

Land Use Disruptn of Minimize the extent and duration ofconstruclion activities and Magn&Uude: Insignificant No Minor, temporary Impact
normal use ofsite associated disruptions. SntclI when only.
dunng construction. Reven,Ibu1ty mitigation

Reversible measures

Geographic applied

Extent:
Immediote
Duration:
Shod-term
Frequency:
Continuous

Notes:
NA — Not applicable.

Although some of the pertinent legislation, regulations, guidelines and policies are noted in the mitigation, the information Is not necessarily considered complete. Furthermore, it is to
be expected that new, amended, modified or otherwise updated legislation, regulations, guidelines and policies will become available over time, PCA and/or their subcontractors are

responsible to ensure that all applicable legislation, regulations, guidelines and policies are adhered to.
Magnitude — Magnitude, In general terms, may vary among issues, but Is a factor that accounts for size, intensity, concentration, importance, volume and social or monetary value,
Effect are relative to natural or background conditions (for etampie, small - relative to natural or background conditions, moderate - relative to natural or background conditions, large’
relative to natural or background conditions).

Reversibility — of effect (that Is, reversible - effect can be reversed or Irreversible-effects are permanent),
Geographic extent — footprint of Lhe effect (that Is, Immediate-confined to project site; local-effects beyond Immediate project site but not regional In scale; regional-effects on a wide scale).
ouratlon — time effect Is evident (that is, short term-between 0 and 6 months in duration; medium term-between 6 months and 2 years; long temm’beyond 2 years).
Frequency— conditions causing an effect (that Is, once-occurs only once; intermittent-occurs occasionally at irregular Intervals; continuous-occurs on a regular basis and at regular intervals).

‘-Source: oFO Measures to Avoid Causing Harm to Fish and Fish Habitat http://www.dfo-mpo.gcca/pnw.ppe/measures-mesures/lndex-eng.html

TABLE 2-5
Environmental Effects Analysis and Recommended Mitigation Measures
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2.6.2 Accidents and Malfunctions
During the implementation of the Project, there is a potential for accidents or malfunctions. These accidents
and malfunctions could results in personal injury, spills to the environment, damage to equipment, and/or
Project delays. Many of the mitigation measures identified in Table 2.5, particularly under the Human Health
and Safety Section are intended to prevent accidents and malfunctions, and otherwise to reduce impacts in
the event of an accident or malfunction.

Table 2.6 summarizes the potential accidents or malfunctions that could occur to Valued Ecosystem and
Social Components due to the Project, the mitigation measures recommended in preventing these accidents
and malfunctions, the likelihood and significance of residual impacts, and any further study or follow-up
required.

TABLE 2.6
Environmental Effects Analysis and Recommended Mitigation Measures: Accidents and Malfunctions

Evaluation of
PotentialValued Effects

Ecosystem?
Project

Interaction Recommended Mitigation Measures’
(when Residual Monitoring

commentsSocial mitigation Effects2 Required
with

Component measuresvEc/vsc
applied)2

Extreme Potential for Monitor daily, short- and long-term Magnitude; Insignificant No Minimum
weather personal weather forecasts for potential Small when potential for
conditions injury, extreme weather conditions affecting collisions withReversibility: mitigation

equipment the Project. ReveibIe measures implementation
damage or of mitigative
spills, Geographic applied

measures.
Extent:

Immediate
Duration:
Short-term

Frequency:
Once

Potential for Potential for Implement mitigation measures for Magnitude: Insignificant No Minimal
injury to personal Human Health and Safety. Small when potential for
workers injury to Give immediate attention to human Reversibility: mitigation accidental
and/ar the workers health and safety concerns, including Revenible measures worker injury
public, during notification of emergency services, as with

Project required.
Geographic applied

implementation
construction Extent: of mitigativeProperly train workers on the correct lmmediote measures.or operation techniques for the removal of asbestos
activities, and lead. Implement additional remedial Duration:

measures to prevent future incidents. 5ho,tt’m

Meet or exceed the requirements of all Frequency:

applicable federal and/or provincial Once

health and safety legislation,
regulations? and permits.
check that all workers wear protective
gear (for example, safety work boots,
and hard hats.) in accordance with the
Occupational Health and SafetyActand
regulations.
Contractor should post “No
Unauthorized Entry’ signs on the
exterior of the site fencing during
construction activities and on any
applicable areas during operations.
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TABLE 2.6
Environmental Effects Analysis and Recommended Mitigation Measures: Accidents and Malfunctions

Evaluation of
Potential

Valued Effects
Ecosystem/ Project

social
Interaction Recommended Mitigation Measures’

(when Residual Monitoring
Comments

mitigation Effects2 Required
with measuresComponent

VEqV5C applied)’

Accidental Potential for Check that workers have proper training Magnitude: Insignificant No Minimal

spills to the leak or spill in spill control and containment, and are Small when potential for
environment of required to take immediate steps to spills with

Reversibility: mitigation
during deleterious control any potential spills if they can be Revejbfe measures implementation
construction substances safely implemented.
or from vehicles Maintain spill control equipment readily

Geographic applied of mitigative
measures.

Extent:operational and available onsite.
activities, machinery to Properly store materials and operate

immediate

contaminate equipment to prevent spills. Duration:
the Short-term

Keep fuel machinery at least 30 m away
environment.

from the Lake. Frequency:
Once

Stop work immediately if a spill occurs
or there is an immediate risk of a spill
occurring.

Notify Ontario Spills Action Centre
(1-800-268-6060) and PCA (Mike McLay
1-613-53-3300) in the event of a spill or
release of a deleterious substance.

Notes:
NA— Not applicable.
‘Although some of the pertinent legislation, regulations, guidelines and policies are noted in the mitigation, the information is not

necessarily considered complete. Furthermore, it is to be expected that new, amended, modified or otherwise updated

legislation, regulations, guidelines and policies will become available overtime. PCA and/or their subcontractors are responsible

to ensure that all applicable legislation, regulations, guidelines and policies are adhered to.
2 Magnitude — Magnitude, in general terms, may vary among Issues, but is a factor that accounts for size, intensity, concentration,

importance, volume and social or monetary value. Effect are relative to natural or background conditions (for example, small -

relative to natural or background conditions, moderate - relative to natural or background conditions, large -relative to natural

or background conditions).

Reversibility — of effect (that is, reversible - effect can be reversed or Irreversible-effects are permanent).
Geographic extent — footprint of the effect (that is, lmmediateconflned to project site; local-effects beyond immediate project site

but not regional in scale; regional-effects on a wide scale).
Duration — time effect is evident (that is, short term-between 0 and 6 months in duration; medium term-between 6 months and 2
years; long term-beyond 2 years).
Frequency — conditions causing an effect (that is, once-occurs only once; intermittent-occurs occasionally at irregular intervals;

continuous-occurs on a regular basis and at regular intervals).

2.6.3 Cumulative Effects
In assessing the potential environmental impacts of the proposed Project as described in this DIA, it is

necessary to consider the potential for, and significance of, any cumulative effects. Cumulative effects are

changes to the environment that may be caused by the proposed Project in combination with other past,

present, and future human actions and activities in the local area. In order to have a cumulative effect, the

proposed project must overlap temporally and spatially with another project.

Ms. Pat Martin and Mr. Brian Nicholson of the Municipality of Dysart were contacted for information on

other projects occurring in the general area in the past, at the same time as this Project, or for the future.

No specific development proposals were identified for the time of the Dam reconstruction or the future

(Martin, Municipality of Dysart et al, personal communications). Some road maintenance work may occur in

the area (e.g. pot-hole patching, snow plowing, etc.); however, no construction work is expected in the

immediate vicinity of the Dam during the timeframe of the Dam reconstruction (Nicholson, Municipality of

Dysart et aI, personal communications). In the past the cottages on the north side of the Dam were
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constructed in the 1960s and have ongoing renovation projects. The lots on the south side of the Dam were
built starting in 2003 identified (Martin, Municipality of Dysart et al, personal communications). Based on
the above information, cumulative effects are not expected.

2.6.4 Significance and Residual Effects
Potential impacts of this Project are associated with those outlined in Table 2.5. It is reasonable to conclude
that with the implementation of appropriate mitigations measures and best management practices the
environmental effects will be short term and occurring over the time period of the Project and the potential
zone of influence will be confined to the DIA Study Area. In conclusion, no significant environmental effects
are likely to occur as a result of the Project when the mitigations measures outlined in Table 2.5 are applied.

2.6.5 Accuracy and Compliance Monitoring
All required mitigation measures and best management practices from Table 2.5 are summarized in the
Mitigation Monitoring Report form, Appendix C. This report form is to be used to ensure that mitigation
measures identified in this report are implemented. One or more qualified professionals assigned for this
purpose will carry out this work. It is the responsibility of the PCA Project Manager or their delegate to check
that that mitigation monitoring is completed for the Project. Following award of contract, the contractor shall
provide an EMP to PCA for review and approval. Work shall not commence until the EMP has been approved
and signed by the contractor.

Note that intent of the mitigation measures is to ensure the project does not result in significant
environmental effects. The mitigations do not relieve the proponent from compliance with any applicable
legislation.

2.6.6 Experts Consulted
A number of experts were consulted to provide information and guidance for this DIA. The experts are listed
below in Table 2.7.

TABLE 2.7
List of Experts Consulted for DIA

Department/Agency/instItution Ontario Ministry of Natural Resources and Forestry, Bancraft & Minden

contact Information Jesse Van Allen, District Planner, Bancroft, 613-332-3940 x230.
jesse va na lien (aonta ri o.ca

Date of Request Several phone calls and emails during 2014

Expertise Requested Fish timing windows

Response Fish timing windows are 15 September to July 15, i.e. no in-water works
outside this time frame. A permit will be required from OMNR to work in
water August 2015 to May 2016. OMNR do not anticipate a problem
getting a permit to work in the water outside fish timing window dates.
Discussions are ongoing between OMNRF and PA

2 Department/Agency/Institution Ontario Ministry of Natural Resources and Forestry, Bancroft

contact Information Adam King, Senior Biologist, Bancroft, 613-332-3940 x203.

adam. e. king (thonta ri o.ca

Date of Request January 9, 2015

Expertise Requested Fish timing windows

Response A permit will be required for in water work during fish timing windows. The
OMNRF does not anticipate a problem with the project proceeding in the
time frame of August 2015 to May 2016. Discussions are ongoing between
OMNRF and PCA. Proposed in-water work dates in the DIA will be helpful.
OMNRF will review the DIA and permit application.
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3 Department/Agency/ln5titutlon Ontario Ministry of Natural Resources and Forestry, Bancroft

Contact Information Graham Cameron, Management Biologist, Bancroft, 613-332-3940 x 219.
graham.cameron@ontario.ca

Date of Request Throughout 2014 and January 9, 2015

Expertise Requested Provincial species at risk

Response Provincial species at risk information provided for Kennisis Dam area

4 Department/Agency/InstitutIon Parks Canada Agency

Contact Information Mike McLay, Engineer, MEng. Office of the Executive Director, Ontario
Waterways Kingston, 613-530-3300. mike.mclay@pc.gc.ca

Date of Request Throughout 2014

Expertise Requested Engineering design/consultation

Response Engineering expertise and guidance

5 Department/Agency/InstitutIon Parks Canada Agency

Contact information Rachel Brooks, Archaeologist, Terrestrial Archaeology Cultural Sciences
Branch, 613-938-5762. rachel.brooks@nc.gc.ca

Date of Request Throughout 2014

Expertise Requested Terrestrial Archaeology

Response Determined that since the excavation will be generally limited to the area
of the existing Dam, there are no archeological concerns for the Project.

S Department/Agency/Institution Parks Canada Agency, Rideau Canal National Historic Site of Canada

Contact Information Hillary Knack, Resource Conservation Officer, Smiths Falls, ON,
613-283-7199 x284, hillarv.knack@nc.gc.ca

Date of Request Throughout 2014

Expertise Requested Review of Detailed Impact Analysis (DIA)

Response Comments provided

7 Department/Agency/instItution Parks Canada Agency, Ontario Waterways Unit, Trent-Severn Waterway

Contact Information Eileen Nolan, Environmental Assessment Officer, Peterborough,
505-750-4959. eiIeen.nolan@pc.ec.ca

Date of Request 2014- 2015

Expertise Requested Review of Detailed Impact Analysis (DIA)

Response Revisions provided via email

8 Department/Agency/Institution Parks Canada Agency

Contact Information Joanne Tuckwell Species Conservation Specialist, Winnipeg, 204-984-2416.
ioanne.tuckwell@nc.gc.ca

Date of Request 2015

Expertise Requested Species at Risk

Response Advise re federal species listed on (Schedule 1 SARA)

9 DepartmentfAgency/lnstitutlon Pikwakanagan First Nation

Contact Information Vicki Two-Axe. Executive Director

Date of Request 2014

Expertise Requested Determine if there was an interest by her community in this Project.

Response Advised that this Project was not within the areas of interest of their First
Nations. She was not aware of what First Nation may have an interest in
this area. Recommended contacting the Union of Ontario Indians.
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10 Department/Agencyllnstitutlon Curve Lake First Nation

Contact Information Phyllis Williams, Chief

Date of Request 2014

Expertise Requested Determine if there was an interest by her community in this Project.

Response Advised that this Project was not within the areas of interest of their First
Nations. She was not aware of what First Nation may have an interest in
this area. Recommended contacting the Union of Ontario Indians.

11 Department/Agency/Institution Municipality of Dysart

Contact Information Ms. Pat Martin, Municipal Planner and Mr. Brian Nicholson,
Roads Superintendent

Date of Request 2014

Expertise Requested information on other projects occurring in the general area in the past, at
the same time as this Project, or for the future

Response No specific development proposals were identified for the time of the Dam
reconstruction or the future

2.6.7 Determination
PCA is required to provide a determination of the significance of environmental effects as a result of funding
this Project. The decision outlined below is based on the interpretation of environmental effects and
mitigation measures described in Section 2.5 of this report.

Project Name: Kennisis Dam Replacement

PWGSC Project II: 8.065660.110

Location: Kennisis Lake Dam, Part of Lots, Concession 3, Part of Registered Plan 479 & 584,
Township of Dysart, County of Haliburton.

PCA has evaluated the Project for significant adverse environmental effects as required under Section 67 of
CEAA, 2012. On the basis of this evaluation, the department has determined that the decision opposite the
“X” applies to the proposed Project.

— Project not likely to cause significant adverse environmental effects - proceed.

X Project not likely to cause significant adverse environmental effects with mitigation - proceed using
mitigation measures as determined.

Inadequate information available - further study and assessment is required.

— Project likely to cause significant adverse environmental effects that cannot be justified in
the circumstances - Project will not proceed.

— Project likely to cause significant adverse environmental effects that may be justified in the
circumstances - refer to the Governor in Council for decision.
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2.7 Signatures
This document summarizes the results of an environmental effects evaluation related to the above
project that has been performed and completed by the Federal Authority to address requirements
under Section 6? of the Canadian EnvfronmentalMsessment Act 2012 (CEAA 2012).

Reviewed by: Date: 4J%qfr7 ic’,)u
Maegan Harrison, Senior Environmental Specialist, PWGSC

The above has reviewed the DL’1 report and agrees that It meets the requirement of the CEM, 2011.

Reviewed by:• Date: /0 ho’it actS”

Mike McLay, Engineer, Parks Canada Agency

Recommended by:
Date: ,4’dt”1ZC 2niC

Eileen Nolan, Environkiental Assessment Officer, Parks Canada Agency, Ontario Waterways, Trent
Severn Waterway

Approved byt’*’W%6c’ Date: -i’ve. 3-c’//
Jewel Cunningham, Director Ontario Waterways Unit, Parks Canada Agency

The above has read and understood this DlA report and acknowledges responsibility for ensuring the
Implementation of mitigation measures andfar ensuring the design and Implementation of ‘accuracy
and compliance monftorIng If any, Identified in this report.

Prepared by:

Jim Kroetsch, Project Manager, CH2M HILL

The above has completed this CIA report to the best of their ability and knowledge.

Date: March 1Q,_2D15
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APPENDIX B

Site Visit Photographs

Photo 1: Photograph of view of downstream side of Kennisis Dam and Kennisis Lake looking south

- - - - -,

Photo 2: Photograph of view of upstream side of Kennisis Dam and Kennisis River looking south
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Appendb S - Site Visit Photogriphi
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Photo 3: Photograph of the boat roller located along the shoreline immediately north of the Kennisis Dam

-

Photo 4: Photograph of the private property located immediately north of the Kennisis Dam
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APPENDIX C

Detailed Environmental Impact Assessment
Mitigation Monitoring Report Form

Responsible Authority: Public Works and Government Services Canada

Project Name/Location: Kennisis Dam Replacement/Dysart, Ontario

PWGSC Project No.: R.O6S66O.11O

The purpose of this record is to monitor the implementation of mitigation measures identified in the DIA. It is

the responsibility of PCA to ensure that the Mitigation Monitoring Report form is completed for the Project.

Specify in the table below whether the mitigation measures set out in the DIA have been applied.

It is reasonable to conclude that with appropriate mitigation in place and good work practices, adverse

environmental effects will be of short duration and the potential zone of influence will be confined to the

immediate vicinity if the work.

If for some reason a mitigation measure has not been applied, specify the reason(s) why this was not done.
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DETALEG EFNIRONMENTAS. EdPACT ASSESSMENT MITIGATION MONITORING REPORT FORM

Compliance
Implementation Personffltle/ Firm (Task Complete— Yes/No and Date). if

Environmental Mitigation Measure Schedule/Date Responsible No, provide Reason.

Kennisis Lake is a coid water fishery with populations of both Lake
Trout and Brook Trout; as such the timing window for in-water work
is restricted to September30 to July 15; any work outside this
window would require an esemption from MNR.

MNR will need to the review the detaiied protect proposal, both to
determine whether a timing window exemption would be granted,
and to screen the undertaking under MNR’s Class Environmental
Assessment for Resource Stewardship and Facility Development
Prolects (per comm. Jesse Van Alien, MNR).

Implement water quality protection measures to control releases of
sediment and spills and teaks from equipment.

To prevent fish from being killed by the placement of rock in the
waterway during construction, measures will be taken to scare and
move fish away from the Immediate area prior to dumping the rock.
Methods could include: 1) utilize a combination of noise and bubbles
from an air compressor for a sufficient amount of time to direct fish
away from the area where rock will be dumped, 2) place both
turbidity curtains side by side across the waterway, then pull one
away pushing fish away from corrIdor, 3) drag a net through the
waterway between the turbidity curtains and relocate fish outside
the construction zone.

Any fish in the area to be dewatered must be captured alive and
relocated outside cofferdam or work area prior to commencement
of dewatering.

Restrict in-water works to approved timing windows, as stated above
unless exemption received from governing authorities.

Implement mitigation measures in accordance with OFO
recommendations, “Measures to avoid causing harm to fish and fish
habitat”.

Restore In water habitat where necessary.

Should a SAR be encountered, cease work and contact EC for advice
regarding mitigation measure(s) to be implemented to avoid
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DETALCO FFNIRONM(PJTAL IMPACT AS5t5SMFNT MITIGATION MONITORINC SSFORT FORM

Compliance
Implementation Personffltie/ Firm (Task CompleteveslNo and Date). If

Environmental Mitigation Measure Schedule/Date Responsible No, provide Reason.

destruction, injury, or interference with the species; as well as its
residence, habitat, or both. Also, report all sightings Immediately to
PCA Resource Management Officer II Eileen Nolan

(Eileen.nolanoc.ga.ca) 705-7504959). Distribute descriptions and
iltu,trations of SAR so that vorkers can readily identfy them.
Incorporate procedures into contractor esvisonmental protection plan.

To avoid potentIal Impacts to Snapping Turtles, construction should
occur from November 1 to April 30, outside the species’ active
season, If construction is required within this window, it is
recommended that barriers e.g., silt fencing) at wetland and
watercourse boundaries be installed.

Workers shall be educated by Parks Canada about the appearance
and habitat of Snapping Turtles, and they must report all sightings
Immediately to PtA Resource Management Officer II Eileen Nolan

(Eileen,noian@ocea.ca) 705-750-4959).

To avoid potential impacts to Biandings Turtles, construction should
occur from November 1 to AprIl 30, outside the species’ active
season, if construction is required within this window, it is
recommended that barriers (e.g., silt fencing) at wetland and
watercourse boundaries be installed.

Workers shall be educated by Parks Canada about the appearance
and habitat of Blandings Turtle, and they muse report all sightings
Immediately to PCA Resource Management Officer II Eileen Nolan

lEiieen.noianoc.ga.ca) 705-7504959).

The survey should be conducted at the 014 Study Area in early sprIng
(April or May) or in late fau by a qualified personnel that has looked
for Eastern Nognose-snake before, if found, contact EC for further
mitation measures.

Workers shall be educated by Parks Canada about the appearance
and habitat of Eastern Nognose-snake, and they must report at
sightings in,a,,eateiy to PtA Resource Manageteist Officer II Eien
Nolan [Eileen.nolan@Dc.ga.ca) 705.7504959).
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OFtAlUD EPfIPRONMENTAL CPCT ASSESSMENT MITIDATION MouTORINO RtFORT FORM

Compliance
Implementation Personflltie/flrm (TaskCompiete—YeslNoand Date). If

Environmental MitIgation Measure Schedule/Date Responsible No, provide Reason.

Workers shaH be educated by Parks Canada about the appearance
and habitat of the Little Brown Myotis, and they must report as
sightings Immediately to PCA Resource Management Officer
(105-750-4959).

Mratory birds, their nests and eggs are protected undtr the
Migrotory Birds Convention Act. 1994 (MBCA). Project works or
activities, such as, construction access, site grubbing, vegetation
clearing and construction activities, are potentiaily destructive or
disruptive activities to birds, thtir nests or eggs and should be
avoided at key locations or during key periods, including the
breeding periods and periods of high usage such as migration and/or
feeding. General information about incidental take, avoidance, and
how to work during the core periods of migratory bird breeding can
be found at htto://www.ec xc.ca/oaom
itmb/defaultaso?lane=tn&n=s BI6EAFB4

Minimize any disturbance to onsite vegetation, Including vegetation
surrounding the construction ssaging area. Construction must be in
compliance with the MaCA guidelines for tree clearing. The MBCA
states that vegetation clearing will be undertaken outside of the
breeding season. Clearing of vegetation in this region will be avoided
from April 5 to August31 (EC, 2o14b).

To comply with the MBCA, if activities are proposed to omir between
April 5 to August31 ftC, 2014b) in any given year, a bird survey will be
undestaken prior to the construction activities to check for nesting birds
are located in the area. Should a nest be encountered, the area will be
clearly staked or flagged and a buffer aporoved by the CWS will be
established around the nest to avoid distuabance ofthe area.

The proponent sbuu!d contact EC if they ere propos’.g work during the
breeding seeson to comply with the MBCj5.

To nlnlmice land disturbance, the construction envelope will be
clearly demarcated and kept as snail as possible.

Establish staging areas and site access routes away From existing
trees/naturalized vegetation to the eatent possible.
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DETAILED EM.mONMENTAL IMPACT ASSESSMENT MITIDATON MONITORING REPORT FORM

Compliance
implementation Personffltle/ Firm (Task CompleteveslNo and Date). If

Environmental Mitigation Measure Schedule/Date Responsible No, provide Reason.

All exposed soils will be stabilized and re-vegetated as soon as
possible.

Use soil removal methods and best practices to avoid generating
airborne dust and particulates, including hand held tools.

Undertake misting, create localized wind barriers, and use tarps to
cover loads or implement other methods particularly during dry,
dusty conditions to avoid generating airborne or surface dust and
particulates. Provide dust control on access roads.

Minimize the extent of disturbed areas and avoid leaving areas
exposed over extended periods, to the extent practicable.

Implement temporary erosion and sediment control measures and runoff
conveyance structures as appropriate (for example, sitfence, straw bale or
rock flow checks, temporary bonus and grading, erosion prevention
mats/covers) onsite. Maintain these measures unct the site has stabilized.

During construction, soil/rock fill should not be dumped underhigh wind
conditions.

Maintain trucks, boats, and equipment in good condition, equipped
with emission controls as applicable, and operated within regulatory
requirements, including meeting the local authority’s emission
requirements.

Avoid unnecessary Idling of vehicles and equipment.

Conduct work during normal business hours and in accordance with
the local noise By- Law.

Check that equipment and vehicles are equipped with proper noise
emission controls and that there Is no excessive Idling/running of
vehicles and equipment,

Monitor and mitigate any public complaints by keeping a record of
complaints and addressing issues raised by the public should they
arise,

4arrrr_ESoa SI I4ITI4ISKWO C’s



DETAILED EINIRONMENTAL IMPACT AssessMeNT MITIGATION MOIITOSING AflOAT FOAM

Compliance
Implementation Person/Title! Firm (Task Complete Yes/No and Date). II

Environmental Mitigation Measure Schedule/Date Responsible No, provide Reason.

Stockpiied material away from watercourse and cover in order to
prevent Its erosion and transport. Ensure tilt fences encompass
stockpile areas

Operate and store all materials and equipment used for the Project
In a manner that prevents any deleterious substance from being
reieased to the ground.

Check that any construction vehicle entering the site are clean Prior
to arrivai on the site to remove any soil, organisms, or propagules
from tires and undercarriages.

Refuel equipment off slopes. and 30 m away from any water body or
aquatic habitats. Store all oiis, lubricants, fuels, and chemicals in
secure areas on Impermeabie pads, 30 m away from any water body,
and provide berms if necessary.

Securely contain and remove any contaminated soils or other
contaminated materials offsite to a licensed facility.

Check that absorbent materials are available onsite In the event that a
spill ofdeleterlous substances should occur. All spills and leaks of
deleterious substances must be immediately contained and cleaned up
in accordance with regulatory requirements and reported immediately
to the Ontario Spills Action Centre (1•800•268-6060),PCA Project
teader(613-530-3300) and PCA sector manager (105) 457•2632

Cofferdams will be Installed upstream and downstream of the
existing Dam. Materials and methods for use in coffer dams must
comply with the regulations and guidelines of the OFO. Earth or
granular materials with sand and fines is not acceptable, however,
washed gravel with 6mm mInimum aggregate size can be used for
coffer dam construction. if ustng sand bags sand must be washed of
fines before placing In water. Use gravel/rock fill with rubber
membranes, caissons, sheet piling, frame type structures or other
coffer dams that do not generate turbidity.
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t€TALEO !IrFCWtNTA_ IDACT ASS5WENT MITtATON MITt,C PORT FI

Compliance
Implementation Person/Title) firm (Task Complete Yes/No and Date). If

Environmental Mitigation Measure Schedule/Date Responsible No, provide Reason.

instali marine grade turbidity curtains across waterbodies prior to
any construction activity upstream and downstream of work site.
The turbidity curtains to be anchored and weighted along length to
form a continuous barrier with adequate flotation at water surface.
inspect daily and maintain turbidity curtains until the end of
construction.

inspect at erosion and sediment controi measures daily and leave
them in piace unti the construction site has stabilized.

Siit fences win be instated around the perimeters of au work areas
inciuding staging areas to prevent sediment and osher deieterious
substances from entering the water or other surrounding areas.

Stabiifze siopes as appropriate for 01* Study flea conditions

Prepare and implement a turbidity monitoring program for the

duration of construction activities. initiai visual observation of

turbidity shouid be conducted, foiiowed by additional measures as
required such as installing monitoring stations both upstream and
downstream of each activity site. The turbidity monitoring program
shall include trigger ieveis (relative so background) upstream
conditions) for adjusting operations to minimice turbidity and aiso
for work stoppage. Should incrtased turbidity ieveis or re-suspended
sediments pose a hazard to sensitive naturai habitats, PCA wit be
notified imj’nediat&y.

Piace only clean material free of sift and fine grained particulate
matter in water.

Rocks/stones used shouid not be taken from the bed or shoreline of
any waterbody. Do not use waterway beds for borrow material

Implement wet weather restrictions to activities

Upon completion of work, completely remove all debris on the take
bed and restore the area to its original use,
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DETAILED EWIRONMENTAL IMPACT ASSESSMENT MITISATLON MONITORING REPORT FORM

Compliance
Implementation Personflhtle/ flrm (Task Complete Yes/No and Date). If

Environmental Mitigation Measure Schedule/Date Responsible No, provide Reason.

Do not operate hea equipment in waterway except when operated
from a barge. Any small tools and equipment operating in water
bodies must be cleaned prior to entering the water and Inspected
daily for leaks; equipment should never be left In water overnight.
Do not skId construction material across waterways.

Do not pump water that flows/seeps through coffer dam Into
construction work area directly into waterways. Send all discharge
to sediment traps in order to satisfy discharge requirements. Install,
sediment trap as required to treat surface water runoff In the
construction area and prevent sediment from entering waterways.
Water quality downstream of construction site and/or released to
watercourses not to exceed background turbidity readings of
nephelometric turbidity units (NTU) or change of 25 mg/I for
suspended solids. Dispose of water so that it does not create a safety
or health hazard, or cause damage to the environment, to adjacent
property or cause erosion.

Do not use or and discharge chemicals or cleanIng agents near
aquatic habitats. Do not dump excavated fill, waste material or
debris Into waterways.

Check that all paInting and stainIng are done upland well above the
upper controlled water elevatIon level.

Attach drop clothes to scaffolding to prevent deleterious materials
such as, paInts, timbers, concrete, and solvents from entering the
water. Ensure all equipment and temporary access structures such
as scaffolding placed In watercourses are free of earth material, fuel,
lubricants coolant and other deleterious material that could enter
the watercourses.
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DETALEO EwlRONMrNtAL IMPACT ASSES SMENr MITIGATION M,erIao ORr PORM

Compliance
Implementation PersonfTltlel Firm (Task Complete Yes/No and Date). If

Environmental Mitigation Measure Schedule/Date Responsible No, provide Reason.

As concrete leachate is alkasne and highly toc to fish and other
aquatic life, ensure that all v.vrks invoivkig the use ofconcrete,
cement, mortars, and other Portland cement or lime-containing
construction materials (concrete) will not deposil, directly or indirectly,
sediments, debris, concrete, concrete fines, wash or contact water into
or about any watercourse. Concrete materials cast In place must
remain inside formed structures. Provide containment facilities for the
wash-down waler from concrete delivery trucks, concrete pumping
equipment, and othertools and equipment. All concrete wash water
will be disposed ofoffsite in a location where it will not enter
subsurface drains, water bodies or storm drain,. Prevent any water
that contact, uncured or partly cured concrete during activities like
esposed aggregate wash-off, wet curing, or equipment washing from
directly or indirectly entering any watercourse or storm water system.
Maintain complete Isolation of all cast-in-place concrete and grouulng
from flsh’bearing waters for a minimum of4B hours Ifambient air
temperature is above D.C and for a minimum of 72 hours if ambient air
temperature is below G’C, Isolate and hold any water that contacts
uncured or partly cured concrete until the pH is between 6.5 and
8.0 pH. Use only non’toxic biodegradable form stripping agents.

Check that any construction vehicle entering onto privately owned
lands or land outside of the DIA Study kea is thoroughly cleaned
prior to arrival, for the purpose of removing any soil, organisms, or
propagules from other worksites,

Remove accumulated sediments prior to removing erosion control
devices.

Avoid Intercepting aquifers; avoid unnecessary disruption of active
tile drains.

Maintain surface drainage. panding, existing soil and ground cover
conditions, etc. In groundwater recharge areas.

If possible, remove only branches from trees that are obstructing
construction works and avoid whole iree removal If practical.
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OET*rLtO EwIROrwflfl*r. ep.a ASSESSMENT MITCATION MONITORING RtPORT FORM

Compliance
Implementation Personfiltief flnn (Task Complete Yes/No and Date). If

Environmental MitIgation Measusre Schedule/Date Responsible No, provide Reason.

Schedule work so that tree trunks are removed prior to hibernation
period. IF unavoidable prior to cutting trees, rap their trunks
repeatedly with a slick (or similar object) to awaken hibernating
mammals for work being completed In she winter.

Identify vegetation selected for removal or protection and install and
specific protection barriers where required prior to construction.

Restore the site so its original or an Improved condition where
possible. Any damaged areas must be repaired, graded leveled and
re’seeded by the contractor In spring upon completion of the
Project.

Minimize site changes regarding water supplies for wildlife and
vegetative habitat cover.

Investigate the area for dent prior to commencing work

Establish vegetative buffers between construction zones and areas
known to have sensitive vegetation and wildlife.

During stump removal, monitor the work and stop work as required
to allow herpetofauna to escape the work area if observed. Relocate
herpetofauna away from the construction area to a similar habitat
within the surrounding area.

Develop a written site-specific Health and Safety Plan, Including
emergency contacts,

Train all workers regarding the Health and Safety Plan.

Comply with Canadian Occupational Safety and Health Regulations.

Provide and require the proper use of persooal protective
equipment. Coeck that all workers wear protective gear (for example,
safety work boots, and hard hats.) rn accordance with the Occuwtioiwi
Heolth ondsaferyAcr and regulations.

Restrict public access to active work areas to minimize potential
accidents. Erect a temporary fence around the construction staging
areas and at other areas to prevent access to the work site. Signage in
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OETALEO £.NIRCNMErAL IMPACT $ssssswENr MIT CATION MONITORING REPORT FORM

Compliance
Implementation Person/title! Firm (Task Complete— Yes/No and Date). If

Environmental MitIgatIon Measure Schedule/Date Responsible No, provIde Reason.

both official languages must be visible to alert the public to the
activities. Install barriers at the end of each working day to prevent
entry to the temporary access road by pedestrians and vehicles.

Human guides should be provided for all trucks backing up during
Project activities.

Implement construction, renovatIon, and demolition (CR0) waste
measures for solid, non-hazardous material generated during
ronstauctlon, demolition, Or upgrades, or all three, according to
Chapter 9 of the PWGSC document entitled, The Erwimnrnenrof4’
Responsible Conslnttion or,d Renovonion Hondbook )PWGSC, 2CCC).

The contractor should make an effort to reduce the amount of waste
generated through reuse and recycling.

Dispose of all waste generated according to the applicable regulations
(Ontario Regulation (0. Reg.i 102/94 and 0. Reg. S58/), R,R.0.
1990, 347).

Implement a solid waste management program for typtal deis
handling and disposal.

Comply with the requirements ofWorkplace Hazardous Materials
Information System lWHMlSi regarding use, handling, storage and
disposal of hazardous materials and regarding labelling and the
provision of material safety data sheet, acceptable to labour Canada,

Minimize the extent and duration of construction activities and
associated disruptions. Complete construction outside of navigation
season.

To minimize disturbance to recreational activities on Kennlsls Lake
(boating), the Project should commence after navIgatIon season ends
and be completed prior to navigation season starting.

Inform the public of ongoing woik and possibte temporary disruptions.

RepaIr all damages to property due to Project activities.

sass 1141r141!•c:AC C II



OtrAtro E•NIRONId€WTAL NPCT ASSESSMEICT MITOATION MONITORING REPORT FORM

Compliance
Implementation Personfttief Arm (lath Complete— Va/No and Date). if

Enwfronmentai Mitigation Measure Scitedule/Date Responsible No, protide Reason.

Minimize the extent and duntion of construction activities and
associated disruptions.

Give immediate attention to human health and safety concerns,
includi, notification of emecgency services, as required.
Properly train workess on the correct techniques for the renval of
asbestos and lead, Implement ad&tional remeaI measures to
prevent future incidents.
Meet or exceed the requirements of all applicable federal and/or
proincial healLh and safety legislation, regulations, and permits.

Contractor should post No Unauthorized Entry dgns on the exterior
of the site fencing during construction activities and on any apkabIe
areas during operations.
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COSEWIC
Assessment Summary

Assessment Summary — May 2005

Common name
Blanding’s Turtle (Nova Scotia population)

Scientific name
Emydoidea biandingU
Status
Endangered

Reason for designation
The three small subpopulations of this species found in central southwest Nova Scotia total fewer than 250 mature
individuals. These three subpopulations are genetically distinct from each other and from other Blanding’s Turtles in
Quebec, Ontario and the United States. Although the largest subpopulation occurs in a protected area, its numbers
are still declining. The other subpopulaions are also susceptible to increasing habitat degradation, mortality of adults
and predation on eggs and hatchlings.

Occurrence
Nova Scotia

Status history
Designated Threatened in April 1993. Status re-examined and designated Endangered in May 2005. Last
assessment based on an update status report.

Assessment Summary — May 2005

Common name
Blanding’s Turtle (Great Lakes/St. Lawrence population)

Scientific name
Emydoidea blandingil

Status
Threatened

Reason for designation
The Great Lakes/St. Lawrence population of this species although widespread and fairly numerous is declining.
Subpopulations are increasingly fragmented by the extensive road network that criss-crosses all of this turtle’s habitat.
Having delayed age at maturity, low reproductive output and extreme longevity makes this turtle highly vulnerable to
increased rates of mortality of adults. Nesting females are especially susceptible to roadkill because they often
attempt to nest on gravel roads or on shoulders of paved roads. Loss of mature females in such a long-lived species
greatly reduces recruitment and long-term viability of subpopulations. Another threat is degradation of habitat from
development and alteration of wetlands. The pet trade is another serious ongoing threat because nesting females are
most vulnerable to collection.

Occurrence
Ontario, Quebec

Status history
Designated Threatened in May 2005. Last assessment based on an update status report.
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COSEWIC
Executive Summary

Blanding’s Turtle
Emydoidea blandingü

Species information

The Blanding’s Turtle, Emydoidea bland/ngil, is a medium-sized freshwater turtle
largely confined to the Great Lakes Basin. In addition to lakes, it inhabits both
permanent and temporary ponds, streams, and wetlands. Blanding’s Turtle is the only
representative of the genus Emydoidea in the family Emydidae. The upper shell
(carapace) is domed and smooth and may be up to 27.4 cm in length. The carapace is
characterized by a grayish-black colour with tan to yellow spots or flecks scattered at
random. The markings tend to get smaller and may fade altogether as the turtle ages.
The lower shell (plastron) is a rich yellow and each scute (section) has a black blotch in
the outer posterior corner. The plastron is hinged so that some individuals can
completely close their shell. Males have a concave plastron, to facilitate copulation,
whereas the female’s plastron is flat. Adults of both sexes have a bright yellow lower
jaw and throat, and this is the species’ most characteristic feature.

Distribution

In its Canadian range, the Great Lakes/St. Lawrence population of the Blanding’s
Turtle is located throughout southern and south-central Ontario as far northwest as the
Chippewa River in Algoma West, continuing eastward across the province into extreme
south-western Québec. However, the Ontario distribution is not continuous and there
are gaps in the Bruce Peninsula and surrounding areas to the south and southwest. As
well, this species does not occur in the extreme southeast portion of the province and
some areas north of Lake Ontario. The population in Québec appears to be
concentrated around Gatineau Park and adjacent areas, close to the southwest
boundary of the province along the north shore of the Ottawa River.

A small disjunct population occurs in Nova Scotia at the northeast periphery of the
species’ range. The Nova Scotia population is the most isolated population in the
species’ entire range. Blanding’s Turtle’s known range in Nova Scotia is limited to two
watersheds in the central southwest portion of the province. At least three distinct sub-
populations are recognized within the Nova Scotia population complex. One occurs in a
protected area, Kejimkujik National Park, and the other two are in working landscapes
outside of the park. These subpopulations are genetically distinguishable, with limited
gene flow among them (—1.8 - 5.8 migrants per generation).
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In the United States, the Blanding’s Turtle’s range occurs in the northern states,
from Nebraska eastward to Ohio and Michigan and south to Missouri. There are also
small local populations in New York, Massachusetts, New Hampshire, and Maine. The
U.S. populations are often separated by natural barriers including large bodies of water
such as the Great Lakes, and by artificial barriers including residential areas,
commercial development, and major highways.

Habitat

In Nova Scotia, the Blanding’s Turtle tends to prefer darkly coloured water
indicative of relatively higher secondary productivity. However, this is not necessarily
true in the Great Lakes/St. Lawrence population, where Blanding’s Turtles are often
observed using clear water, eutrophic habitats. An individual turtle may use several
connected lakes, rivers, streams, marshes, or ponds and travel upwards of 676Cm in an
active season. Turtles of all ages occur primarily in shallow water, with adults and
juveniles showing slightly different habitat preferences. Adults are generally found in
open or partially vegetated sites, whereas juveniles are more reclusive by nature and
prefer areas that contain thick aquatic vegetation including sphagnum, water lilies and
algae. The Blanding’s Turtle nests in a variety of loose substrates including sand,
organic soil, gravel and cobblestone. Overwintering occurs in permanent pools that
average about one metre in depth, or in slow flowing streams. Hatchling turtles may be
able to withstand temporary freezing, as they have been noted to spend the night
terrestrially upon emerging from their nests in late October and early September, and
may possibly be terrestrial during their first winter.

Biology

Female Blanding’s Turtles mature between 14 and 25 years of age. Upon reaching
maturity, adult females produce a maximum of one clutch per year of 3 to 19 eggs, but
often less frequently, until 75+ years of age. Adult and juvenile Blanding’s Turtles have
a narrow thermal tolerance, and perhaps because of this, bask regularly. The embryos
also have a narrow thermal tolerance; eggs incubated below 22°C or above 32°C will
not develop properly. The Blanding’s Turtle exhibits temperature sex determination, and
eggs incubated at or below 28°C will produce males, while eggs incubated above 29°C
will produce females. Eggs are laid in June, with hatchlings emerging in late September
and early October. The cool Canadian climate results in a short active season, which
limits nest success. Temperatures often fall below the minimum required for normal
development or before full development can be completed. The Blanding’s Turtle is an
exceptionally long-lived and late-maturing species, even for a turtle. Maturation in
Canadian populations may be as late as 25 years, and turtles can survive in the wild in
excess of 75 years. These life-history traits combined with a small reproductive output
and concomitant low recruitment makes this species vulnerable to even tiny increases
(<5%) in annual mortality of adults.



Population sizes and trends

The size of the Great Lakes/St. Lawrence population of Blanding’s Turtle is
impossible to estimate accurately. Rough estimates suggest there could be about
10,000 individuals. However, this is an extremely crude guess. The population size in
Québec has not been estimated, but evidence suggests that it is extremely small. These
turtles live at low densities, perhaps at densities of less than one adult per km2, and
populations are often isolated from one another. Monitoring of trends in habitat loss, and
of population trends from other regions, indicates that the Great Lakes/St. Lawrence
populations are probably declining because of ongoing loss and fragmentation of
habitat.

In Nova Scotia, the well-studied population in Kejimkujik National Park shows very
late maturity (20-25 years), great longevity (over 70 years), small clutch size (mean=1 1
eggs), and poor nest success (less than 50%). This population has declined due to
habitat alteration, collection, road mortality, and other anthropogenic causes. A recent
population viability analysis identified an alarming decline in the Kejimkujik National
Park population. This analysis, based on survivorship and reproductive data from the
population, has suggested that management actions are necessary to reverse the
decline. Currently, it is estimated that there are only 210-245 adults in Nova Scotia.

Models based on demographic data from a long-term study on Blanding’s Turtle
populations in Michigan indicate that population stability of such a long-lived, late-
maturing species requires an annual juvenile (ages 2-14 years) survivorship of at least
76%, and an annual adult suMvorship of at least 96%. It is likely that Canadian
populations require even higher annual survivorship to maintain numbers because they
experience even later maturity than the Michigan turtles.

Limiting factors and threats

Nest predation by raccoons, skunks, foxes and coyotes is the most significant
cause of nest failure. There are few predators of mature turtles as their carapace
strength and overall size deters or prevents most predation attempts. Cool summer
temperatures may also increase the rate of nest failure, and result in the production of
less viable hatchlings. A recently discovered source of nest failure is depredation by
sarcophagid fly larvae. Additionally, in Nova Scotia, many nests are laid on lakeshore
cobblestone beaches and are susceptible to flooding during wet years.

Development of wetlands and their surrounding areas significantly reduces the
amount of available and suitable adult and juvenile habitat, and destroys potential and
existing nesting habitat. Females are attracted to the gravel shoulders of roadways for
suitable nesting habitat. This increases the risk of mortality to nesting females, as well
as emerging hatchlings, as they are often struck and killed by vehicles.

The pronounced yellow chin and throat of the Blanding’s Turtle contribute to its
overall beauty. Unfortunately, being one of the more colourful and personable species of
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turtles has made it sought after in the pet trade. Captive bred yearling Blanding’s Turtles
are advertised in the United States for a relatively high price for a single specimen making
the potential financial windfall very appealing to those who are willing to catch and sell
turtles illegally. Most often adults are taken from the wild because they are easier to locate
and catch, as well as being worth more in the pet trade. Removal of individuals from the
reproducing population is a severe risk to the survival of long-lived species, as fluctuations
in adult suMvorship have a great impact on population stability.

Special significance of the species

The Blanding’s Turtle is the only representative of the genus Emydoidea. It has
one of the smallest global ranges of any North American turtle. A large portion of its
global range (20%) is contained within southern and south-central Ontario and the
extreme southwest edge of Québec. With Ontario and Quebec containing such a large
portion of the global range of this species, these provinces have a significant
responsibility towards the conservation of this species.

The Nova Scotia population has been the object of intensive study since 1987, and
has provided important data on demography and life history of this long-lived species.
The isolated Nova Scotia Blanding’s Turtle populations have diverged genetically from
populations in the main range, and contain a high degree of genetic variation and
distinctness, and are therefore likely an important evolutionary component of the
species.

The Blanding’s Turtle has been a “poster’ species for conservation in Nova Scotia,
Québec, Michigan, Wisconsin, Minnesota, and other jurisdictions. The species has also
been important in theoretical studies; for example as the subject of the longest running
study of turtle populations (at the E.S George Reserve in Michigan), where it has been
used to test hypotheses of aging and hence is of great interest in gerontology.

Existing protection

The population of Blanding’s Turtles in Nova Scotia was designated by the
Committee on the Status of Endangered Wildlife in Canada (COSEWIC) in 1993 as
Threatened, and was designated Endangered by Nova Scotia in 2000. The Ontario
population has been listed as Threatened in 2004, on the recommendation of the
Committee on the Status of Species at Risk in Ontario (COSSARO). Habitat protection is
afforded under the Ontario Provincial Policy statement of the planning act, and this species
is also featured in Ontario’s forest management planning process. In Québec, Blanding’s
Turtle has been ranked Si by NatureServe Québec, and the Quebec Provincial Advisory
Committee recommended a status of Threatened in 2003, with listing expected in 2006.

Blanding’s Turtle is listed by NatureServe as being at risk in 15 of 16 states that it
inhabits in the United States. It is Extirpated (SX) from Rhode Island, Critically Imperiled
(Si) in 3 states1 Imperiled ($2) in 6 states, Vulnerable (S3) in 5 states, and Secure (54)
only in Nebraska.
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COSEWIC HISTORY

The Committee on the Status of Endangered Wildlife in Canada (COSEWIC) was created in 1977 as a result of a
recommendation at the Federal-Provincial Wildlife Conference held in 1976. It arose from the need for a single, official,
scientifically sound, national listing of wildlife species at risk. In 1978, COSEWIC designated its first species and
produced its first list of Canadian species at risk. Species designated at meetings of the full committee are added to the
list. On June 5, 2003, the Species at Risk Act (SARA) was proclaimed. SARA establishes COSEWIC as an advisory
body ensuring that species will continue to be assessed under a rigorous and independent scientific process.

COSEWIC MANDATE

The Committee on the Status of Endangered Wildlife in Canada (COSEW]C) assesses the national status of wild
species, subspecies, varieties, or other designatable units that are considered to be at risk in Canada. Designations
are made on native species for the following taxonomic groups: mammals, birds, reptiles, amphibians, fishes,
arthropods, molluscs, vascular plants, mosses, and lichens.

COSEWIC MEMBERSHIP

COSEWIC comprises members from each provincial and territorial government wildlife agency, four federal agencies
(Canadian Wildlife Service, Parks Canada Agency, Department of Fisheries and Oceans, and the Federal Biodiversity
Information Partnership, chaired by the Canadian Museum of Nature), three non-government members and the co
chairs of the species specialist and the Aboriginal Traditional Knowledge subcommittees. The Committee meets to
consider status reports on candidate species.

DEFINITIONS
(NOVEMBER 2004)

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 it 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.

Extinct (X) A wildlife species that no longer exists.
Extirpated (XT) A wildlife species no longer existing in the wild in Canada, but occurring elsewhere.
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SPECIES INFORMATION

Name and classification

Blanding’s Turtle (Emydoidea blandingli) was originally named and described by
Holbrook (1836) as a member of the genus Cistuda. The classification was based on
morphological characteristics resembling the European Pond Turtle, Emys orbicularis
(then Cistuda europea), and the Eastern Box Turtle, Terrapene carolina (then Cistuda
carolina). Blanding’s Turtle was then grouped in the genus Emys with E. orbiculans
based on morphological similarities such as unkeeled carapaces, kinetic shells, and
colouration (Feldman and Parham 2002). It remained as such until separated into the
genus Emydoidea as the sole member (McCoy 1973). Emydoidea was considered to be
closely related to the Chicken Turtle of the genus Oefrochelys by McDowell (1964).
However, based on electrophoretic myoglobin polymorphism, the family Emydidae was
separated into the subfamilies Emydinae and Deirochelyinae (Seidel and Adkins 1989;
Feldman and Parham 2002).

It has been recently recommended that the genus Emydoidea be reclassified
within Emys. Feldman and Parham (2002) suggested that the Blanding’s Turtle be
placed in Emys based on morphological and ecological traits as described by Loveridge
and Williams (1957). The traits described include feeding mechanisms that involve
cervical elongations and highly modified skulls.

Morphological description

Ad u Its

Relative to other freshwater turtles, Blanding’s Turtles are of medium size with a
moderately high, domed carapace that lacks keels or sculpturing. Colouration of the
carapace is generally black or dark brown, with some individuals exhibiting lighter
shades of gray or brown. The carapace is often marked with yellowish or tan streaks
and spots; however, these markings are highly irregular and variable among individuals.
The plastron exhibits a semi-functional hinge between the pectoral and abdominal
scutes. Individuals show variation in the flexibility of the hinge, with some turtles being
able to close the plastron entirely, whereas others have almost no flexibility. Each scute
on the plastron is yellowish with a single dark spot, occurring on the outer edge of each
scute. A ‘V shaped notch is present at the rear of the plastron between the anal scutes,
and growth annuli are usually well defined on the plastral scutes.

The plastron of the male Blanding’s Turtle is moderately concave and the vent of
the male turtle extends beyond the edge of the carapace. Female Blanding’s Turtles
have a flatter carapace and a narrower tail, with the vent anterior to the edge of the
carapace.

Total carapace length ranges between 15.2cm and 27.4cm. The chin, throat, and
underside of the neck are this species’ most characteristic feature, generally being
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bright yellow, or occasionally creamy, in colour. The sides of the neck and top of the
head are variable in colour, generally dark brown or black in males, but lighter in colour
and even mottled in females (Ernst eta!. 1994). The beak is notched on the upper jaw
(Ditmars 1907; Harding 1997; Conant and Collins 1998), and the mouth curves upward
in a devilish smile. The neck is quite long.

Hatchlings

Hatchling Blanding’s Turtles have a carapace length of 2.5 to 4 cm and differ in
colour from adults. Hatchlings have a grey, brown, or black carapace devoid of
patterning. The plastron is characterized by a central black spot surrounded by yellow or
cream colouration. The transverse hinge on the plastron is non-functional in hatchlings
and young juveniles, and the tail extends well beyond the rear of the carapace. The
head may have lightly coloured spotting and the characteristic yellow throat and chin
are present. Colours are generally brighter in younger individuals than in adults (Harding
1997; Conant and Collins 1998). The tan/yellow spots and streaks on the carapace
develop in juveniles after the second year, and these markings are most noticeable in 3-
to 6-year-old turtles.

Genetic description

Recent and ongoing genetic assessment in the Nova Scotia population, as well as
across the species’ range, has improved our understanding of population genetic
structure. Surprisingly, the small and isolated Nova Scotia population contains a high
degree of genetic variation; sometimes this variation is greater than in populations
within the species’ main range (tested samples include: Massachusetts, Wisconsin,
Minnesota, Illinois, Michigan and Ontario) (Mockford etal. 1999; Ruben eta!. 2001).
The Nova Scotia population has also diverged significantly from the tested populations
in the main range (Mockford eta.’. 1999; Ruben eta!. 2001; Mockford unpublished
data). Even within the Nova Scotia population complex, the three known sub-
populations are genetically distinguishable despite being separated by only short
geographic distances (as little as 15km) (Mockford eta!. 2005). Genetic analysis
suggests limited, although significant, gene flow between these subpopulations
(1.8 - 5.8 turtles per generation). Even within subpopulations, genetic structure is
evident (McEachern 2003; Toews 2005; as cited by Tom Herman and Jennifer McNeil,
pers. comm. Jan. 24, 2005). (Nova Scotia information provided by Tom Herman and
Jennifer McNeil, pers comm. Jan. 24, 2005).

Designatable units

The Canadian population of Blanding’s Turtles can be divided into two
geographically separated units. The first unit is the Nova Scotia population, which
received designation from the Committee on the Status of Endangered Wildlife in
Canada (COSEWIC) in 1993 as Threatened (Herman et a!. 1995). This population
represents the extreme northeastern area of the species’ range, and is separated from
the rest of the species’ range by several hundred kilometres (Figure 1).

4



5

Figure 1. North American range map for the Blandings Turtle (Emydoidea biandThqi.



The second Canadian designatable unit, referred to in this report as the
Great Lakes I St. Lawrence population, exists within Ontario and Québec, with
approximately 20% of its global range being contained within these two provinces
(Austen and Oldham 2001). The Québec population could possibly be considered a
third unit, separated from the Ontario population (Daniel St-Hilaire, pers. comm. 2005).
Damming of the Ottawa River may have led to the isolation of the Québec population
from that of Ontario. This perception warrants further investigation, but currently there is
not sufficient evidence to support this hypothesis.

DISTRIBUTION

Global range

Approximately 20% of the Blanding’s Turtle’s global range is contained within
Canada, particularly Ontario, as the species’ range is centred in and around the Great
Lakes Basin. In the United States, the species’ range extends from Nebraska eastward
through Iowa, South Dakota, Minnesota, Missouri, Wisconsin, Illinois, Indiana, Michigan,
Ohio, and Pennsylvania (Ernst eta!. 1994; Power etaL 1994; Conant and Collins 1998)
(Figure 1). There are also small local populations in New York, Massachusetts, New
Hampshire, and Maine in addition to isolated populations in the previous states (Power
etaL 1994; Ruben etaL 2001; Brodman etaL 2002). Across its North American range, the
Blanding’s Turtle often occurs as isolated populations that are geographically separated by
natural barriers such as large lakes, fast-flowing rivers, and mountain ranges. More
recently and often, the separation is a result of anthropogenic barriers such as roadways,
and commercial and residential developments (Joyal otaL 2001).

Canadian range

In Canada, the Blanding’s Turtle is found across southern and south-central
Ontario, in the extreme southwestern edge of Québec (Bider and Matte 1994; Austen
and Oldham 2001; St-Hilaire 2003; Ontario Herpetofaunal Summary 2004; Québec
Atlas of Amphibians and Reptiles data bank 2005), and in two watersheds in
Nova Scotia (Herman et aL 2003).

In Ontario (Figure 2), the Blanding’s Turtle is located throughout southern and
south-central Ontario as far north as the Chippewa River in Algoma West
(Bob Knudsen, pers. comm. Feb. 22, 2005) and continuing eastward through Algoma
East and Elliot Lake (Jim Trottier, pers. comm. Feb. 21, 2005) to Ottawa (Ontario
Herpetofaunal Summary 2004). According to the Ontario Herpetofaunal Summary
(OHS) (2004), sightings since 1990 have occurred in the counties and districts of
Algoma, Brant, Elgin, Essex, Frontenac, Haldimand-Norfolk, Haliburton, Halton,
Hamilton-Wentworth, Hastings, Huron, Kawartha Lakes, Kent, Lennox and Addington,
Lambton, Lanark, Manitoulin, Middlesex, Muskoka, Nipissing, Northumberland, Ottawa
Carleton, Parry Sound, Peel, Peterborough, Prince Edward, Renfrew, Simcoe, Sudbury,
Waterloo, Pelee Island and York. Since 1990, there have been no reported sightings of
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Figure 2. Ontario herpetofaunal Summary Atlas: Blanding’s Turtle (Emydoidea blandingi,) (2005).

the Blanding’s Turtle in Durham, Niagara, and Oxford, and the species may be
extirpated from these districts. There are no recorded sightings in the Bruce Peninsula,
or in the districts of Bruce, Grey, Huron, Perth, Dufferin and Wellington. This lack of
sightings is perplexing as there are still some wetlands and suitable habitat present in
these areas (Michael Qldham, pers. comm. Oct. 13, 2004). Another gap in the range of
the Blanding’s Turtle occurs in extreme southeastern Ontario in the districts of Prescott,
Russell, Stormont and Dundas, and Glengarry. In these areas, there are only a few
suitable wetlands remaining and this may explain the lack of sightings (Michael Oldham,
pers. comm. Oct. 13, 2004).

In Quebec (Figure 3), the range is limited to the southwestern edge of the province
and appears to be continuous with the Ontario population (Bider and Matte 1994; St
Hilaire 2003; Herman etaL1995; Québec Atlas of Amphibians and Reptiles data bank
2005). According to the Québec Atlas of Amphibian and Reptiles data bank (QAAR),
sightings have occurred in the counties of Pontiac and Portneuf, and tend to centre on
the towns of Bristol and Bristol-des-mines. The Québec population appears to
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be centred in a region close to the border with Ontario, near Ottawa, although there
have been other isolated sightings; one close to Montreal, and another northeast of
Rouyn-Noranda (St-Hilaire 2003). It is not clear whether these isolated sightings
represent two remnant populations, or if they are turtles that have been released from
captivity (Centre de donnOes sur le pathmoine naturel du Québec 2005).

In Nova Scotia (Figure 4), the known populations are located on two watersheds in
the southwestern portion of the province, although anecdotal sightings have been reported
from adjacent watersheds (Herman et aL 2003). At least three distinct sub-populations are
recognized within the Nova Scotia population complex; one occurs in a federally protected
area (Kejimkujik National Park), and the other two in working landscapes outside of the
park’s boundaries. The Nova Scotia populations are the most isolated, and are disjunct
from the rest of the species’ range. They are considered to be relict from a warmer period
when the turtle had a more continuous distribution along the eastern seaboard into Nova
Scotia (Herman eta!. 1995). Currently in Nova Scotia, the range of the Blanding’s Turtle is
restricted to the inland plateau where summer temperatures are higher than in the rest of
the province (Power at a!. 1994). (Nova Scotia information supplied by Tom Herman and
Jennifer McNeil, pers. comm. Jan. 24, 2005).

Figure 4. Nova Scotia range map for the Blandings Turtle (Emydoidea biandingfi). (Blandings Turtle Recovery Team
2004).
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HABITAT

Habitat requirements

The Blanding’s Turtle is a largely aquatic turtle that occurs in a variety of wetland
habitats including lakes, permanent ponds, temporary ponds, slow flowing brooks,
creeks, marshes, river sloughs, marshy meadows, man-made channels, farm fields,
coastal areas and the bays of Lake Erie (Kofron and Schreiber 1985; Petokas 1986;
Rowe 1987; Ross and Anderson 1990; Rowe and Moll 1991; Pappas and Brecke 1992;
Ernst et a!. 1994; Power et at 1994; Herman et at 1995; Joyal et at 2001; Gillingwater
and Brooks 2001, 2002). In general, the preferred wetlands occupied by the Blanding’s
Turtle are eutrophic, and are characterized by shallow water with an organic substrate
and high density of aquatic vegetation (Ernst et at 1994; Herman et at 1995).
Occasionally, individuals can be found inhabiting upland wooded areas.

Blanding’s Turtles will travel seasonally over land between aquatic areas (Ruben
et at 2001) to locate suitable basking and nesting sites (Joyal et at 2001; Bury and
Germano 2002; Semlitsch and Brody 2003). Despite these seasonal movements,
Blanding’s Turtles have strong site fidelity (Piepgras and Lang 2000). In Nova Scotia,
they are often associated with peaty soils and coloured water as these areas tend to
have higher secondary productivity than do clear waters in this region (Power et at
1994). Beaver activity is present at most Blanding’s Turtle sites in Nova Scotia, and is
believed to play an important role in water level control (Herman et al. 2003).

Suitable basking sites must be present where the turtle can remove itself from the
water and gain access to direct sunlight. These basking sites can be partially submerged
logs, rocks, bog mats, or suitable shoreline. Blanding’s Turtles may also bask in open
areas while travelling over land through upland wooded areas (Joyal et at 2001). Juveniles
bask on sphagnum mats (McMaster and Herman 2000), emergent sedges, in alder swale,
and in shallow water surrounding emergent root masses (Pappas and Brecke 1992). The
vegetation around water bodies favoured by Blanding’s Turtles can vary to a great degree,
but usually consists of plants that thrive in highly eutrophic conditions.

Adult turtles overwinter in permanent bodies of water (Joyal eta!. 2001) and, in
some cases, seasonally isolated wet depressions or ponds (Power 1989). Turtles will
densely aggregate in overwintering sites in Québec (St-Hilaire 2003) and in Nova
Scotia, with upto 14 individuals ata single site (Herman etat 2003). In Nova Scotia,
individuals tend to return to the same sites each year (Herman et al 2003). During the
winter months, the Blanding’s Turtles do move, although only in limited amounts (a few
metres) (Ernst et at 1994). Over the majority of the range very little is known about the
overwintering requirements of the Blanding’s Turtle.

Terrestrial habitat is also important, as these turtles will travel overland more than
2.5 km to nest (Jennifer McNeil, Tom Herman, pers. comm. Jan 24, 2005), and will nest
up to 41Cm from the nearest water source (Joyal et at 2001). Terrestrial habitat is
generally upland wooded areas, consisting of mixed deciduous or coniferous forest.
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Adults

Adult Blandings Turtles require both aquatic and terrestrial habitats. In southern
Maine, they prefer permanent ponds and lakes (Joyal et a.’. 2001), and in Nebraska,
adult turtles spend over 50% of their time in these habitats (Bury and Germano 2002). It
is thought that these permanent bodies of water offer an abundance of food. Less cover
and refugia are required for adults since they are less susceptible to predation than
juveniles. Adult Blanding’s Turtles will use multiple bodies of water throughout the active
season, travelling upwards of 6760m during an active season in southern Maine (Joyal
et a!. 2001), presumably to locate food or a mate. During spring, adult females travel up
to 162Cm in Maine (Joyal etaL 2001), and up to 700am in Nova Scotia (Jennifer
McNeil, pers. comm. Jan 24, 2005) to nest. In Nova Scotia, Blanding’s Turtles primarily
occupy beaver-regulated wetlands associated with small streams or adjacent
lakeshores (Herman eta!. 2003). On Pelee Island, adults utilize the canal system and
inland wetlands more often, and are not often observed making use of coastal Lake Erie
habitats (Ben Porchuk pers. comm. April 1, 2005). In Québec, one female travelled
170Cm between her nesting site and summer habitat, and another travelled almost
200Cm to reach hibernacula (St-Hilaire 2003).

Juveniles

Juveniles spend the majority of their time in marsh habitat in Nebraska (Bury and
Germano 2002), southern Maine (Joyal etat 2001), and Minnesota (Pappas and
Brecke 1992). This habitat presumably offers increased opportunities for refuge,
decreasing the potential of predation. Juveniles are more susceptible to predation due
to their small size, and thus require a greater availability of refugia to increase their
chances of survival. Pappas and Brecke (1992) in Weaver Dunes of Wabasha County
Minnesota, suggest that Blanding’s Turtles with a carapace length less than 100mm
prefer habitat that has an abundance of cover and stay close to the water’s edge where
vegetation offers considerably more refuge than does open water. Turtles with a
carapace length greater than 100mm inhabited open water microhabitats more often.

Juvenile Blanding’s Turtles in Nova Scotia are found in similar areas as adults, but
again occupy different microhabitats and show seasonal differences in distribution
(McMaster and Herman 2000). Juveniles are most often associated with floating
sphagnum mats and abundant shrub cover. McMaster and Herman (2000) found that
young juveniles (age 1-7 years) were more often visible than older juveniles (age
11-13), which seems to contradict the hypothesis that younger turtles seek more cover
to avoid predation.

Hatchlings

Hatchlings emerge from their nests in late September and early October (Standing
et at 1999; Herman et at 2003). Nests are usually laid in loose sand and organic soil
throughout most of the species’ range. However, in Nova Scotia, females primarily nest
on cobble lakeshore beaches and rocky outcrops of freeze-fractured material, and
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secondarily use roadside gravel. Some turtles must travel more than 200m from nest to
water in Nova Scotia (Standing etaL 1999), and more than 400m in southern Maine
(Joyal et aL 2001). This large distance from nest to water may be why some hatchlings
will overnight terrestrially. As a result of spending nights on land, hatchling Blanding’s
Turtles may be susceptible to increased mortality rates from mammalian and avian
predators.

Once hatchlings reach a body of water, they occupy fringe habitat never straying
far from cover provided by aquatic vegetation, partially submerged floating logs, or
terrestrial vegetation that has grown over the water surface. Characteristically, the most
obvious feature of suitable juvenile habitat is dense Sphagnum moss growth with
overlying vegetation (McMaster and Herman 2000). The fact that hatchlings are
frequently found hiding under floating organic cover (Pappas and Brecke 1992) may
contribute to the low occurrence of reported sightings. However, a more accepted and
probable explanation for the low occurrence of sightings is a high nest failure rate
(Congdon eta!. 1983) and a low annual survivorship, among hatchlings and juveniles
because they are more susceptible to predation (Pappas and Brecke 1992).

Overwintering sites for hatchlings remain unknown. In Nova Scotia, studies of
hatchling movement patterns shortly after nest emergence indicate that most hatchlings
do not immediately seek water, raising the possibility that they may overwinter
terrestrially (Standing et a!. 1997; McNeil et a!. 2000). In a recent laboratory study of
cold hardiness and dehydration resistance of hatchling Blanding’s Turtles from
Nebraska, Dinkelacker et a!. (2004) concluded that terrestrial overwintering may be
possible if the habitat remains moist enough to prevent dehydration. Although there
have been no reports of hatchlings hibernating on land, it does appear to be a
possibility, but it is probably not commonplace.

Habitat trends

Wetland habitat in southern Ontario and Québec has undergone continued
drainage and development since the early 1 800s. This continued destruction threatens
the sustainability of the Great Lakes/St. Lawrence Blanding’s Turtle populations.
Development results in increased traffic on existing roadways, as well as the creation of
new roadways. Road-killed turtles have been reported all across south-central Ontario
(Bob Johnson, Constance Browne, Mike Hall, John Haggeman, Kim Barrett,
Glenda Clayton, Lauren Trute, David and Carolyn Seburn, Sandy Dobbyn, pers. comm.
May 25, 2004; Jim Trottier, pers. comm. May31, 2004; Chris Burns, pers. comm.
June 4, 2004; Angie Homer, pers. comm. June 6, 2004; Joel Bonin, pers. comm.
June 9, 2004; Ben Porchuk pers. comm. April 1, 2005), as well as in Québec (St-Hilaire
2003; Desrochers and Picard 2005). Additionally, Blanding’s Turtles often nest on the
gravel shoulders of roads (Standing eta!. 1999), putting not only nesting females, but
also emerging hatchlings at risk.

Furthermore, the rapid development of suitable habitat fragments Blanding’s Turtle
habitats and populations, isolating them, and preventing any natural rescue effect from
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other populations. In the Metropolitan Toronto area, there are still four very small
“populations” (Bob Johnson, pers. comm. June 7, 2004). It can be assumed that these
populations are now reproductively isolated from one another by commercial and
residential developments. The absence of juvenile sightings or reports of nesting
females from the Metropolitan Toronto area indicates that suitable nesting sites have
most likely been degraded or destroyed and/or there is no successful recruitment. As
more suitable habitat is consumed by urban sprawl, one can expect similar
fragmentation in other areas in Ontario, as well as in Québec.

In Nova Scotia, the two principal changes in habitat since European colonization
have been increased fragmentation of forests and alteration of water flow regimes
(primarily for power generation); both have almost certainly had profound effects on
turtles (Herman et a!. 2003). Changes in water flow regimes are a particular concern as
they may impede seasonal movements and affect the turtles’ ability to nest, feed, and
access oveiwintering sites (Herman et aL 2003). Increased human activity associated
with roads, cottage development, and agriculture has increased habitat fragmentation
and degradation.

Habitat protectionlownership

Blanding’s Turtle habitat in Ontario and Québec is protected by many Provincial
Parks (P.P.), National Parks (N.P.), and National Wildlife Areas (N.W.A.) including
Rondeau P.P., Killamey P.P., Algonquin P.P., Long Point P.P., Gatineau P.P., Point
Pelee N.P., Georgian Bay Islands N.P. Big Creek N.W.A., Long Point N.W.A., and Lake
St. Clair N.W.A. These areas provide essential habitat protection within park
boundaries, although they are not continuous with one another, and as a result may not
be sufficient to ultimately offer protection. The ability for these parks to serve as refugia
is questionable; the fact that they are not continuous means they do not facilitate the
movement of individual turtles from one park to another. In addition, the development of
road networks in these parks contributes to increased mortality of Blanding’s Turtles
(Ashley and Robinson 1996; Gillingwater and Brooks 2001, 2002; Norm Quinn, pers.
comm. May 25, 2004). Local populations of Blanding’s Turtles within park boundaries
may still be declining, as is the case in Kejimkujik N.P. (Jennifer McNeil, Tom Herman
pers. comm. Jan. 24, 2005), and in Point Pelee N.P. (Constance Browne, pers. comm.
May 25, 2004), or may only be a relict population of an aging cohort (Ben Porchuk
April 1, 2005).

In Nova Scotia, one subpopulation is located primarily within Kejimkujik National
Park and National Historic Site. The other two subpopulations are in working
landscapes. At McGowan Lake, in 2003, a substantial portion of critical habitat (102 ha)
was protected by the local forestry company that owned it. An additional 700ha was
protected by the provincial government in 2004. Although this action protects much of
the McGowan Lake subpopulation, additional areas on private land, including a critical
overwintering area, remain unprotected (Tom Herman, pers comm. Jan. 24, 2005). The
Pleasant River subpopulation, where land is mostly privately owned and subjected to an
array of uses, has been the focus of an intensive community level stewardship
campaign in the past two years (Caverhill in progress; as cited by Tom Herman and
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Jennifer McNeil, pers. comm. Jan. 24, 2005). (Nova Scotia information supplied by
Tom Herman and Jennifer McNeil, pers. comm. Jan. 24, 2005.)

BIOLOGY

Although much of the information in this section is from long-term research
in Nova Scotia and the United States, the information is pertinent to the
Great Lakes/St. Lawrence population. There has been relatively little work done on this
species in Ontario and Québec, so one must rely primarily on information from other
localities. However, some information was also gathered from biologists and field
researchers working in areas where the Blanding’s Turtle occurs in Ontario and Québec.

Life cycle and reproduction

Age of juvenile Blanding’s Turtles can be estimated from careful counts of growth
annuli on plastral scutes (J.D. Congdon, pers. comm. 2004; Congdon etaL 1993, 2001).
However, age of sexually mature turtles is difficult to determine reliably, and cannot be
inferred from body size variation. Females in Michigan with a mean minimum age of
47 years exhibited no significant difference in body size, including straight-line carapace
length, when compared to a younger group with a mean age of 21 years (Congdon and
van Loben Sels 1991). Sexual maturity has been estimated to occur when a minimum
straight-line carapace length of 152mm has been reached (Harding 1997). This
minimum straight-line carapace length corresponds with age of maturity of at least
14 years (Congdon etat 2001; Bury and Germano 2002; Herman etat 2003). In the
northern areas of the range, including Michigan, Ontario, Québec, and Nova Scotia,
maturity is estimated to be delayed up to 25 years of age (Congdon et aL 2001; Bury
and Germano 2002; Herman et aL 2003; Ron Brooks pers. comm.) making it one of the
latest maturing species of turtles.

Blanding’s Turtles live in excess of 75 years (Congdon et at 1993; Power et at
1994; Congdon et aL 2001). At maturity, one clutch of eggs is produced at a frequency
of once every 1-3 years (Congdon etat 1983). Clutches range in size from 3-19 eggs
(Congdon et at 2001), with an average of 10-15 eggs (Ernst et at 1994). Essentially,
the extremely delayed maturity/great longevity life-history strategy of the Blanding’s
Turtle represents a classic example of a trade-off between adult survival and
reproductive output. This trade-off is reflected in the species’ highly iteroparous
reproduction, low annual reproductive output, and very high annual survival of the
adults. As noted elsewhere, populations adopting such a life-history strategy are highly
vulnerable to any chronic increase in adult mortality rates, even when these increases
are quite small (<5%) (Congdon etat 1993; Samson 2003).

In Nova Scotia, mating has been observed in early spring, mid-summer, and fall
(Power 1989; McNeil 2002). Mating activity appears to peak during October and
November, after the turtles have aggregated in their overwintering locations (McNeil
2002).
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Nesting in Nova Scotia occurs from mid-June to early July, with the majority
occurring in the last two weeks of June in most years (Standing et aL 1999). In Ontario,
the nesting period is slightly earlier, occurring throughout the first three weeks of June,
usually peaking around the second week (Lauren Trute, pers. comm. Jan 25, 2005).
Nesting activity is concentrated between 1700 and 2300hrs commencing slightly before
sundown and finishing after dark (Congdon et a!. 2000). During the nesting season,
females may spend several days terrestrially before nesting activity is commenced
(Congdon et aL 2000). The nesting period in Ontario, Quebec and Nova Scotia is
notably later than in the more southern regions of the Blanding’s Turtles range. It is
hypothesized that this later nesting period is a direct result of the thermal constraints of
individuals living in the northern portion of their range, as temperatures in Nova Scotia,
as well as in Ontario/Québec, do not reach the minimum value required for regular
activity until later in the season. Hatchlings in Nova Scotia emerge from nests beginning
in early September and continue to emerge as late as the last weeks of October
(Standing etaL 1999; Herman eta!. 2003). Hatchlings emerge during daylight hours,
with 75% emerging before 13:Oohrs (Congdon eta!. 2000).

Female Blanding’s Turtles will preferentially choose nesting locations in relatively
open areas, such as fields, or disturbed habitats such as roadways (Congdon et aL
2000). Nesting in open areas, raises the mean incubation temperature in the nest
cavity, which increases the likelihood of a successful nest. Nesting in open areas may,
however, lead to an increase in predation rates by mammals (see Predation section).

Rate and success of development of embryos are correlated with the temperature at
which the eggs are incubated. The range for successful incubation of eggs is between
22°C and 32°C (Gutzke and Packard 1987). If the temperature falls below or rises above
these limits for a significant length of time while the embryos are developing, eggs will fail
to hatch or the hatchlings will have reduced viability (Ernst et aL 1994).

The size of the clutch is not dependent on the size of the female as described for
other species of turtles (Congdon and van Loben SeIs 1991, Congdon et a!. 1993, 2001,
2003). Females over 60 years of age mate and nest more successfully than individuals
under 60, particularly compared to mature turtles from the youngest age groups (less
than 35 years, Congdon et a!. 1993). In Nova Scotia, clutch size, as well as age and
size at maturity, vary between the populations (Herman eta!. 2004). The McGowan
Lake turtles are smaller, have slower growth rates, mature at a later age and smaller
size, and lay smaller clutches than those in Kejimkujik N.P.

Intergeneric hybridization has been observed in rare cases between the Blanding’s
Turtle and the Wood Turtle (G!yptemys inscuipta) (Harding and Davis 1999;
Bob Knudson, pers comm. May 25, 2004). Harding and Davis noted that the
hybridization event during the spring of 1997 resulted in the production of viable
offspring. DNA samples were obtained from the hybrid hatchlings, and confirmed
maternity and paternity. A similar event was discovered during the summer of 1998,
with both events occurring in Michigan. In Ontario, a mating occurrence between a
Blanding’s Turtle and a Wood Turtle was observed in the Elliot Lake area
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(Bob Knudson, pers. comm. May 25, 2004). In the wild, intergeneric hybridization is
considered very rare (Harding and Davis 1999).

Predation

Predation on Blanding’s Turtle eggs is often extremely high. Congdon eta!. (1993)
reported that within the E.S. George Reserve (Michigan), nest survival ranged from 0%
to 63% annually, with a mean survivorship of only 3.3% from 1985 to 1991. The nests of
younger Blanding’s Turtles are depredated more frequently than those of middle aged
or older turtles (Congdon et a!. 2001). The major mammalian predators of turtle nests in
the Great Lakes area are Raccoons (Procyon lotor), Striped Skunks (Mephitis mephitis),
and Red Foxes ( Vulpes vulpes) (Harding, 1997). Other nest predators include the
Coyote (Canis latrans), and the Black Bear (Ursus americanus) and the Virginia
Opossum (Dideiphis vfrginiana). Although predation is not the sole cause of poor nest
success, it is a limiting factor in many cases (e.g. Browne 2003).

Congdon et aL (1993) noted that during their period of study (includes: 1953 to
1957 by 0. Sexton, 1968 to 1973 by H. Wilbur, 1975 to 1979 by D. Tinkle and
J. Congdon, and 1980 to 1991 by J. Congdon) the period of lowest nest survivorship
(mean of 3.3% from 1985 to 1991) coincided with a collapse in the fur market. Trapping
intensity on populations of predators was reduced due to public pressure and the
decline in economic gain from trapping (Congdon eta!. 1993). Gillingwater and Brooks
(2001, 2002) reported that 55% of observed nests on South Point beach in
Rondeau P.P. were depredated in 2000, and 99% of observed nests in 2001. In
Nova Scotia, the occurrence of predation by raccoons is high, particularly along
lakeshore beaches; these nests are routinely screened for protection. However, inland
nests, especially away from areas of high disturbance, appear to experience lower
predation in this population (Jennifer McNeil, Tom Herman, pers. comm. Jan 24, 2005).

Hatchling and small juvenile turtles are more susceptible to predation than adults
due to their small size, and are eaten by small and large mammals, fish, frogs, snakes,
wading birds, and crows (Harding 1997). Predation attempts do not always result in
death, but may result in non-fatal amputation of limbs, tail, or claws (St-Hilaire 2003).
However, turtles, especially juveniles, with missing limbs do not usually survive more
than 1-2 years (Ron Brooks, pers. comm.). There are relatively few predators of adult
Blanding’s Turtles, as their overall size and strong carapace prevents or deters most
predation attempts. Adults could potentially fall prey to large predators such as the
Black Bear, or perhaps River Otters (Lontra canadensis). During the drought on Pelee
Island deceased adult turtles were observed with marks indicating predation, although it
is impossible to determine if these injuries were inflicted pre or post mortem
(Ben Porchuk pers. comm. April 1, 2005).

The increased predation pressure on hatchling and juvenile Blanding’s Turtles
results in more cryptic behaviour. Young Blanding’s Turtles are more often observed in
areas that contain a greater amount of refugia, specifically floating sphagnum mats,
than their adult counterparts (Pappas and Brecke 1992).
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Physiology

As with several other turtle species, the Blanding’s Turtle has a very specific
thermal tolerance. Their upper maximum temperature tolerance is 39.5°C, which is one
of the lowest critical thermal maxima of any turtle (Hutchinson etaL 1966). Minimal
thermal tolerance for incubating eggs is 22°C, and the thermal maximum is 32°C (Ewert
and Nelson 1991). The thermal tolerance range for incubating eggs in the nest results in
high nest failure rates in the northern portion of the species’ range; due to fluctuating
temperatures, since the eggs have a relatively high minimal thermal tolerance. Sex is
determined by temperature sex determination; males are produced when the eggs are
incubated at or below 28°C, and females above 30°C (Ewert and Nelson 1991). If the
egg volume were to be increased, freezing tolerance in the northern populations would
be extended, allowing the eggs to overwinter if required (Bleakney 1963).

Blanding’s Turtle eggs are not highly susceptible to drowning, and are able to
withstand fairly dry conditions (Packard et aL 1982). However, lakeshore nests, which
are common in Nova Scotia, are at risk of extended flooding during relatively wet
summers. In 2003, all lakeshore nests in Kejimkujik N.P. were lost as a result of late
summer flooding (Jennifer McNeil, Tom Herman, pers. comm. Jan 24, 2005). Extensive
seasonal flooding of the Ottawa River may lead to nests being submerged for up to
7 days, which would likely prove fatal to the developing embryos.

Interspecific interactions

Parasitism of turtle nests by Sarcophagid fly larvae in Rondeau P.P. was
discovered by Gillingwater and Brooks (2001). They reported that in 2000, 39% of all
turtle nests on South Point beach were affected by the parasite; the larvae were present
in one or more of the eggs and/or hatchlings. In 2001, Gillingwater and Brooks (2002)
reported that 100% of Blanding’s Turtle nests were attacked by Sarcophagid fly larvae.
All infected embryos and hatchlings perished within a few days of infection. This
dramatic increase in nest parasitism from 2000 to 2001 is unexplained, but creates
concern, as simply employing a standard wire mesh nest protector will not protect the
eggs from the Sarcophagid fly. The impact of these flies on freshwater turtles has not
been measured or described elsewhere, and at present the importance of this source of
mortality is unknown, although it does appear a potentially significant threat.

Blanding’s Turtle has a parasitic relationship with two different leech species.
Saumure (1990) reported a Blanding’s Turtle at Big Clear Lake (Frontenac County,
Ontario) with seven leeches, three of which were Placabdella parasitica, which is a well
known and well documented parasite on many species of turtles. The remainder were
Placobdella omata. The leech P. omata had not been previously known to parasitize
Blanding’s Turtles.
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Adaptability

Blanding’s Turtles survive in a variety of habitats, which means that a critical
habitat is difficult to define. In addition to their natural habitat, Blanding’s Turtles may
persist in and around major urban centres (Ruben et al. 2001; Bob Johnson, pers.
comm. June 7, 2004). Unfortunately there is an extremely high nest failure rate
(—100%), and an extremely low juvenile recruitment (—0%) into the sexually mature
adult population in these urban areas (Congdon and van Loben Sels 1991; Congdon
et a!. 1993, 2001; Ruben et a!. 2001). The populations that are found in urban centres
are physically separated from one another by roadways, as well as urban and
commercial developments (Ruben eta!. 2001). Populations living close to roadways
become more susceptible to being struck by vehicles, so it can be hypothesized that
populations living in urban landscapes will have higher rates of adult and hatchling
mortality. It appears likely that these urban populations are composed of aging cohorts,
likely male-biased, with little or no recruitment, and not viable in the long term.

The long generation time of the species (exceeding 40 years) limits its ability to
adapt genetically to sudden environmental changes. Populations at the extreme
periphery of the species’ range are already near the limits of their physiological tolerance,
and may be particularly susceptible to climate change and extreme weather events
(Herman et a.’. 2003). Small populations of late-maturing individuals are particularly
limited in their ability to respond to small increases in adult mortality (<5%), due to the
low natural rate of recruitment of juveniles into the sexually mature adult population.

However, their extreme longevity means that individuals will normally be subjected
to environmental changes within their lifetime. Although individuals show high fidelity to
specific locations, they may be able to shift to new areas when necessary (Herman
et aL 2003). Shifts in individuals’ nesting sites, overwintering sites, and summer home
ranges have been documented in the Nova Scotia population, although the cause of
these shifts often remains unknown (Power 1989; McNeil eta.’. 2000, unpublished data).
Also a shift in adult home range size and habitat selection has been observed during a
drought year on Pelee Island (Ben Porchuk, pers. comm. April 1, 2005). In this instance
individuals were observed to shift from inland wetlands to coastal Lake Erie areas, and
begin to scrape algae from rocks as a food supply.

POPULATION SIZES AND TRENDS

Search effort

There were 1908 sightings reported to the Ontario Herpetofaunal Summary (OHS)
database from 1881 to June 6, 2002 (Ontario Herpetofaunal Summary 2004). In
Québec, a total of 38 sightings is recorded in NatureServe and the Centre de donnees
sur le patrimoine naturel du Québec (2005), and a total of 100 sightings have been
reported to the QAAR (Québec Atlas of Amphibians and Reptiles data bank 2005). In
Ontario and Québec, there is very little other published information on the Blanding’s

18



Turtle; however, there is ongoing research being conducted by Bob Johnson (Toronto
Zoo) on four very small remnant populations in the Toronto area; by Scott Gillingwater
(Upper Thames River Conservation Authority) on populations in Rondeau P.P. and at
Big Creek N.W.A.; by Ben Porchuk (Wilds of Pelee Island) on Pelee Island, and in
Québec by Daniel St-Hilaire (Société de Ia faune et des parcs du Québec). Other
biologists throughout Ontario and Québec have reported occurrences within their
jurisdictions (e.g. Browne 2003).

Most sightings of Blanding’s Turtles are of adults, and not juveniles or hatchlings
(Ontario Herpetofaunal Summary 2004; NatureServe 2004; Québec Atlas of
Amphibians and Reptiles data bank 2005), which is a concern for long-term population
stability (Congdon and van Loben Sels 1991; Power et aL 1994; Heppell et aL 1996;
Morrison 1996; Congdon et aL 2001; Browne 2003). However, it seems that infrequent
observations of hatchlings have been the case as long as people have been studying
this species, so it is not clear if this rarity is characteristic of abnormally low recruitment
or of a typical stable population.

The only detailed, long-term ecological study of Blanding’s Turtle in Canada is
being conducted on the Nova Scotia populations. The Kejimkujik NP. population has
been studied since 1969, with intensive work occurring since 1987. In 1996,
researchers began looking for Blanding’s Turtles outside the park by soliciting the public
to report sightings and by systematically trapping and surveying new areas for turtles.
The result was the identification of two additional populations: McGowan Lake
(intensively studied since 1996) and Pleasant River (intensively studied since 2002).
This research has focused on both adult and juvenile distribution, habitat use, and
demography; individuals in all age groups have been marked and tracked over time
(Tom Herman, Jennifer McNeil, pers. comm. Jan 24, 2005).

In the United States, a long-term study has been conducted at the E.S. George
Reserve (part of the University of Michigan) in southeast Michigan, beginning in 1954,
and currently being continued by J.D. Congdon (see references). In this report, we have
assumed that the Ontario/Québec Blanding’s Turtles have life-history traits within the
range expressed at the Nova Scotia and Michigan study sites. In general, the more
northern turtles of Nova Scotia have later maturity and lower annual reproductive output
than turtles in southeast Michigan. These differences are probably a consequence of
shorter and cooler active seasons in populations existing at higher latitudes.

Abundance

It is difficult to estimate the abundance of Blanding’s Turtles in Ontario/Québec, as
there has been very little work on abundance or population trends in this region. In the
OHS database, there were 1248 sightings of Blanding’s Turtles from 1984 to 1994, and
from 1995 to 2002 there were 163 Blanding’s Turtle sightings reported. This accounts
for 10.3% and 8.9% of all Turtle sightings reported during those time periods
respectively (Michael J. Oldham, pers. comm. Oct. 13, 2004). It is probable that the
decrease in the number of sightings does not correspond to a reduction in the
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population, but is simply a reduction in the total number of turtle sightings being
reported. In Quebec, the Blanding’s Turtle is quite rare, and the populations are
isolated. It has been reported that in the Gatineau Park, densities may be as low as
less than one per km2 (McMurray 1984).

An overall estimate of the number of adult Blanding’s Turtles in the Great
Lakes/St. Lawrence population necessarily must be crude. It doesn’t appear that any
population exceeds 1000 mature individuals, and although some exceed 100 adults and
the Big Creek N.W.A. may have 600 adults, most populations are much smaller. The
great majority of reports of Blanding’s Turtles to the Q.H.S. are of fewer than 5
individuals. There are approximately 150 Element Occurrences (EO) in Ontario (Austen
and Oldham 2001) and many of these sites are small and have few adults observed
(Austen and Qldham 2001). To achieve a total population estimate of 10,000 adults for
the Great Lakes/St. Lawrence population requires an average of 65 adults per EQ. This
average seems high given the observations in the Q.H.S. database. Therefore, a
maximum Great Lakes/St. Lawrence population estimate of 10,000 adults is not
unreasonable. This seems like a substantial number, but given the life history of the
species, as described elsewhere throughout this report, these numbers may represent
primarily older cohorts that are declining from increased mortality and very low
recruitment.

In a study in 2001-2002, Browne (2003) captured and marked 95 Blanding’s
Turtles in Point Pelee National Park. She concluded that a larger mean body size in her
turtles compared to the mean size in an earlier study (Rivard and Smith 1973 cited in
Browne 2003) meant that the mean age of the population was older in 2003. However,
the long-term study at ESGR in Michigan found no support for the notion that adult body
size in this species correlates with age (Congdon and Van Loben Sels 1991; Congdon
etal. 1993, 2001). Browne (2003) also concluded that observed rates of mortality of
adult Blanding’s Turtles on the roads in and around Point Pelee N.P. could cause
population declines. She reported nest predation at 70%, and concluded that this rate
of loss would also lead to declines in the Blanding’s Turtle populations (Browne 2003).
Using a model (Ramas simulation) and admittedly limited data, Browne found that if one
extra (beyond natural mortality) adult female is killed by a vehicle every two years, and if
nest mortality is >32% annually, the population would slowly decline to extinction
(Browne 2003, p. 72-74).

In Big Creek N.W.A., 429 adult Blanding’s turtles have been individually marked
(Scott Gillingwater, unpublished data). This population is by far the largest documented
in Canada, and most others are likely much smaller. The Big Creek population has been
noted by Saumure (1997) to be male-dominated. A Z-score comparing the observed
ratio of males (55.5%) (Gillingwater unpublished data) to the expected sex ratio of 1:1,
indicates that this population is significantly male-dominated (p<O.OS). A finite
population correction factor was calculated using the upper confidence interval
(N=1 326) for the population size estimated by Saumure (1997) and gave a significant
bias from the expected 1:1 male to female ratio (pc0.05). A significant difference from
the expected 1:1 sex ratio is present even if the finite population correction factor is
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calculated with a total population size of 5000 (p<0.05) (Chris Edge pers. comm.). A
male-biased population could be the result of road mortality affecting nesting females
more than their male counterparts, as this species often nests on the gravel shoulders
of roadways (Saumure 1995, 1997; Standing eta!. 1999). Females likely suffer higher
road mortality than do males at Big Creek N.W.A., which has a major highway through
the wetland where many turtles are killed each year (Ashley and Robinson 1996).

Recent studies on Snapping Turtles (Chelydra serpentina) in the USA have
concluded that this species and Painted Turtles (Chrysemys picta) develop male-biased
sex ratios and skewed age (adult biased) distributions toward adults (Marchand and
Litvaitis 2004; Gibbs and Shriver 2002; Steen and Gibbs 2004; Tucker and Lamer
2004). In one paper, collecting of females nesting on the roadside plus female-biased
mortality were cited as the cause of male-biased sex ratios (80-85% male) (Tucker and
Lamer 2004). This latter study was conducted on Snapping Turtles that were being
taken for food or eggs, but these results would apply to Blanding’s turtles being
collected for the pet trade and being killed by vehicles.

In Nova Scotia, approximately 250 individual adult Blanding’s Turtles have been
encountered since 1969 (Herman eta!. 2003). Initial population size estimates
calculated for turtles in the Kejimkujik subpopulation, using data from 1969 to 1988,
resulted in an estimate of 132 adults (Herman etaL 1995). However, these estimates
were based on limited capture-mark-recapture data. Recently, Jolly-Seber estimates
based on more extensive and more long-term data indicate that the number of adults in
Kejimkujik N.P. is only about 66 (Tom Herman, pers. comm. E-mails April 28, 30, 2005).
The subpopulation at McGowan Lake is estimated to contain 79 adults (95% CI:
59.9-116.5), based on capture-mark-recapture data from 1996 to 2001 (McNeil 2002).
No population estimates have been calculated yet for the Pleasant River sub-
population; however, this sub-population is believed to be the largest in the province.
Sixty-five adults have been marked in this population; 57 of these have been marked in
three years of intensive sampling (Caverhill 2003; Caverhill in progress; as cited by
Tom Herman and Jennifer McNeil, pers. comm. Jan. 24, 2005). In the most recent
estimates, the total population of adults in Nova Scotia is: Kejimkujik N.P.= 66;
McGowan Lake=79; and Pleasant River6S-100 =210-245. (Tom Herman, pers. comm.
April 28, 2005) (Nova Scotia information supplied by Tom Herman and Jennifer McNeil,
pers. comm. Jan. 24, 2005).

Fluctuations and trends

Congdon et a!. (1993) used Euler’s equation to predict the suMvorship of juveniles
and hatchlings necessary to sustain a population at the University of Michigan’s
E.S. George Reserve (ESGR). The calculations were based on data collected on
Blanding’s Turtle populations from 1975 to 1986, and also in 1991. These data indicate
that from 1976-1 984 the mean annual nest survivorship was 43.8%, with the value
falling to 3.3% during 1985 and 1991, giving an overall mean of 26% annually. From the
same data, mean annual adult survivorship was reported at 96%. According to Euler’s
equation, a stable population requires the annual juvenile survivorship to be in excess of

21



72%. This calculation is set with an age of maturity of 14 years, the lowest speculated
for the Blanding’s Turtle at ESGR.

The age of maturity for Blanding’s Turtles in Ontario/Québec should be considered
to be closer to 20 years, and possibly exceeding 25 years for the northern portion of the
species’ range (Ron Brooks, pers. comm.). In the northern portion of the species’ range,
turtles experience shorter active seasons and cooler temperatures, which is indicative of
a later age of maturity. If the age of maturity increases to 20 years (from 14 years), the
necessary annual juvenile survivorship, predicted by Congdon eta!. (1993), is increased
to 85%. If age at maturity increases to 25 years, as appears possible in Nova Scotia
and likely for Ontario/Québec, then the annual juvenile survivorship needs to approach
90% to maintain the population at a stable level.

Average annual nest suMvorship in Ontario could be as low as 5% for areas such
as Rondeau P.P. (Scott Gillingwater, pers. comm. Feb 16, 2005). The average annual
nest survivorship for the Great Lakes/St. Lawrence population is most likely in the range
of <1% for metropolitan areas to 15% for a pristine environment, with an overall average
of 3-4% (Congdon et aL 1993, Herman et aL 2003). The Euler’s equation predicts that a
drop in annual nest survivorship to 5% corresponds with a necessary increase in annual
juvenile suMvorship of 10%, for the population to remain stable.

More closely representing the Great Lakes / St. Lawrence population would be a
reduction in nest survivorship to 15% for a pristine environment. Congdon et aL (2000)
investigated the percentage of eggs to produce viable hatchlings; this value was
estimated at 17.6% for the population on the ESGR in Michigan. This could be balanced
by increasing adult survivorship by 1.5%, to 97.5%, which would then increase the
generation time to 40 years. Adult survivorship is the most difficult to increase of all the
life stages, so this does not appear to be a viable option to stabilize the population.
Embryo suMvorship to hatching of 17.6% may be an overestimate for the northern
portion of the Blanding’s Turtles range. Eggs in the northern portion of the species
range are more susceptible to environmental changes, due to a decrease in the length
of the active season as a result of cooler temperatures.

A long-term study of Painted Turtles in Algonquin Park, Ontario, has estimated
annual survivorship of adults at 98-99%, and of juveniles greater than 5 years of age at
90-95% (Samson 2003). The Blanding’s Turtle is not nearly as common or widespread
as the Painted Turtle. The reasons for these differences are not known, but it is possible
that the extreme delay in age at maturity in Blanding’s Turtles (Painted Turtles mature at
5-14 years in Ontario, maturing earlier as one goes south) is a significant reason for its
lower abundance. Blanding’s Turtles also reproduce less often (less than one clutch per
year) than the Painted Turtle (1-2 clutches per year).

In Nova Scotia, a recent population viability analysis identified an alarming decline
in the Kejimkujik N.P. subpopulation (Herman at aL 2004). A deterministic stage based
matrix was constructed using the following average annual survivorships calculated
from life-history data collected from the population: adult 94% (confidence interval
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85%-i 00%), large juvenile (10-18.49cm) 89%, small juvenile (5-9.99cm carapace
length) 69%, hatchling 12%, and egg 60% (based on the current program of screening
nests against predators). Despite the apparently high adult and juvenile survivorships,
the model indicated that without intervention, the Kejimkujik N.P. population would
continue to decline. Although the model is most susceptible to changes in adult
mortality, it is difficult to increase survivorship in this life stage. Modeling the effect of
different management regimes (one year headstarting, two year headstarting, laboratory
incubation of eggs) indicated that enhancing the survival of early life-stages also has the
capacity to stabilize the Kejimkujik N.P. population (Herman eta!. 2004) (Nova Scotia
information supplied by Tom Herman and Jennifer McNeil, pers. comm. Jan. 24, 2005).

In the Greater Chicago Metropolitan Area (GCMA), Ruben etaL (2001) examined
populations that had been separated by urban sprawl for evidence of genetic
differentiation or loss. They compared the differentiation in the GCMA population to
other populations that were not physically separated, such as the ESGR and Kejimkujik
N.P. populations. Results indicated no genetic differentiation among Chicago
populations, but significant loss of variability compared to the population on the ESGR,
which is considered to be panmictic, and with the Kejimkujik N.P. population, which is
not panmictic (Mockford et aL 2005).

Rescue effect

In Ontario, there is little potential for rescue effect except perhaps along the upper
St. Lawrence River, in the Thousand Islands area. However, there is no evidence that
turtles are crossing over in this region and indeed it appears that extreme eastern
Ontario is one of the areas from which Blanding’s Turtles have been extirpated, or were
never present (Figs.2, 3; Ontario Herpetofaunal Summary 2004; Michael Oldham, pers.
comm. Oct. 13, 2004). A similar situation exists in southwest Ontario along the St. Clair
and Detroit Rivers; a rescue effect might be possible, but again there is no evidence
that the Blanding’s Turtle lives on the Ontario side of the St. Clair River. Blanding’s
Turtles do occur on the Canadian shorelines of Lake St. Clair and the Detroit River, so it
is possible that turtles could enter Canada in these regions. However, it seems more
likely that any successful migration would be in the opposite direction. Essentially, there
seems to be no potential for rescue effect and certainly no evidence offering support.
Along the Ottawa River, exchange of individuals between Ontario and Québec
populations could possibly be limited due to the increase in the breadth of the Ottawa
River due to significant damning for hydro electricity. Populations do however exist on
both sides of the Ottawa River, and in order to support this hypothesis of a significant
barrier, more information is needed.

Genetic evidence from the NS population indicates significant spatial structure among
the three known subpopulations, with no evidence of recent bottlenecks. Estimates of gene
flow are very low (1.8 —5.8 individuals per generation), despite proximity (15-25 km) of the
three subpopulation centers (Mockford et aL 2005) (Nova Scotia information supplied by
Tom Herman and Jennifer McNeil, pers. comm. Jan. 24, 2005).
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LIMITING FACTORS AND THREATS

Because individual Blanding’s Turtles travel large distances over land, they are
particularly susceptible to being struck and killed crossing roadways (Ashley and
Robinson 1996; Harding 1997), especially because this species tends to travel along
roadways (Ron Brooks, pers. comm.). Instances of dead on road Blanding’s Turtles
have been reported in Scarborough, Point Pelee N.P., Algonquin P.P., Sudbury,
St. Clair N.W.A., Halton, Long Point P.P., Party Sound, Renfrew, Merrickville, Rondeau
P.P., Kempville, and Bancroft (Ashley and Robinson 1996; Bob Johnson, Constance
Browne, Norm Quinn, Mike Hall, John Haggeman, Kim Barrett, Glenda Clayton, Lauren
Trute, David and Carolyn Seburn, Sandy Dobbyn, pers. comm. May 25, 2004; Chris
Burns, pers. comm. June 4, 2004; Angie Homer, pers. comm. June 6, 2004; Ontario
Herpetofaunal Summary 2004). Blanding’s Turtles have also been reported dead on
roadway in Québec (Desroches and Picard 2005), in the regions of Outaouais, and
west of Gatineau Park (Jean-François Desroches, pers. comm. May 25, 2004;
Daniel St-Hilaire, pers. comm. June 1, 2004; Joel Bonin, pers. comm. June 9, 2004). Of
the 1908 records for Blanding’s Turtles in the OHS database, 9.8% were reported dead
on roadway (DOR) (Qldham 1998). Again, given the long-lived life history of this
species, losses of adult females to vehicles have a long-term impact on the population,
and it is difficult for the population to recover from these losses (Congdon etal. 1993,
Herman etaL 2003). This concern has been realized in the male-biased population in
Big Creek N.W.A. (Saumure 1995, 1997; Gillingwater unpublished data).

The development of wetlands and the terrestrial ecosystems that surround them is
a severe threat to the population of Blanding’s Turtles in Ontario/Québec. Not only must
the waterways and the immediate surrounding areas be protected, but also nesting
areas as far as 162Cm from such waterways (Joyal et a!. 2001).

The development of interest from the pet trade for Blanding’s Turtles presents a
threat to survivorships of all ages. Captive-bred yearling Blanding’s Turtles are for sale
online by the Amazon Reptile Center (2005). These animals are also available to
Canadian residents (Amazon Reptile Center, pers. comm. Feb. 16, 2005). This
relatively high price makes it very appealing for individuals to risk fines and
imprisonment, for the potential financial windfall that the sale of a few individuals can
bring. Individuals who collect species from the wild do not discriminate between age
classes, and will remove whatever they can catch. Usually, adult females are removed
from wild populations as they are easier to locate and catch, and will receive a higher
price at sale, and may provide a clutch of eggs as well. Removal of individuals from the
wild for the pet trade is a developing threat, but the severity of its impact is difficult to
estimate at this time. However, a recent study on impact of collection of roadside
nesting female snapping turtles suggests the impact can be very significant (Tucker and
Lamer 2004).
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SPECIAL SIGNIFICANCE OF THE SPECIES

Blanding’s Turtle is of biological significance because it is one of the longest lived
freshwater turtles, with a lifespan exceeding 75 years (Congdon et at 1993; Congdon
et at 2001; Ruben et at 2001). Thus, the Blanding’s Turtle has been used in models of
conservation and demography (Congdon et at 1993), and to test competing hypotheses
on why and how organisms age (Conydon et at 2001, 2003). It is also the only living
representative of the genus Emydoidea. Blanding’s Turtles have one of the smallest
global ranges of Canadian reptiles, and a large portion of that global range
(approximately 20%) is found in south-central Ontario and in Québec (Austen and
Oldham 2001). This turtle is also considered at risk in the majority of its global range
(NatureServe 2004). As such, the Blanding’s Turtle has been widely adopted as a
“poster” species to publicize and educate on various issues including species at risk,
conservation, wildlife protection, and conservation research. For example, the Nova
Scotia Liquor Commission raised funds for conservation, with a Blanding’s Turtle t-shirt.
A Turtle Watch poster campaign, also in Nova Scotia, raised public awareness of turtles
at risk, and this poster was later adapted for use in Québec. Similarly, Michigan,
Wisconsin, and Minnesota have used Blanding’s Turtles in education programs and
road-crossing signs.

Blanding’s Turtles exhibit all the characteristics of a long-lived species, and it
provides an excellent opportunity to study and create conservation strategies that are
more effective at protecting long-lived species.

EXISTING PROTECTION OR OTHER STATUS DESIGNATIONS

The Blanding’s Turtle population in Nova Scotia received status under COSEWIC
in 1993 when it was designated as Threatened. At that time, the majority of known
turtles occurred within Kejimkujik N.P., where its habitat and populations are protected
federally. Since then, it has become clear that the majority of turtles occur in working
landscapes outside the national park. In 2001, Nova Scotia designated the population
as Endangered (Sherman Boates, Tom Herman, pers. comm. Jan. 24, 2005). In
Ontario, Blanding’s Turtle was designated as Threatened by the Ontario Ministry of
Natural Resources in 2004 (Ontario Ministry of Natural Resources 2004) under the
recommendation of COSSARO in 2001 (Austen and Oldham 2001). In Québec, the
Provincial Advisory Committee recommended that the Blanding’s Turtle be designated
as Threatened in 2003. It has also been ranked by NatureServe as 51 in Québec. In
the United States, the Blanding’s Turtle is listed at some level of peril in 14 of 15 states
where it is found (Table 1).
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Table 1. Natureserve rank for the Blanding’s Turtle (Emydoidea blandingi,) for all
jurisdictions within its global range.

SI: S2: S3: 54:
StateProvince Critically Imperiled Imperiled Vulnerable Apparently Secure

Pennsylvania* X
Missouri X
South Dakota X
Québec X
Nova Scotia’ X
Minnesota X
Maine X
Massachusetts X
Ohio X
Indiana X
New York* X
Ontario X
Wisconsin X
lowa* X
Illinois X
Michigan X
New Hampshire X
Nebraska X

Noted as declining in these jurisdictions.
= Noted as declining. Rank taken from Nova Scotia SAR website.

w.gov.ns.ca]natrIwiIdlife/endngrd/spedesIist)
Blanding’s Turtle is Extirpated from Rhode Island

The IUCN status is LR (Lower Risk) and the Global Status is G4, In Canada and the US., the National
Status is N4.
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TECHNICAL SUMMARY

Emydoidea blandingff (Nova Scotia population)
Blanding’s Turtle Tortue mouchetee
Range of Occurrence in Canada: Southwestern Nova Scotia

Extent and Area Information
. Extent of occurrence (EO)(km2) —900 km’

• Specify trend in EQ Declining

• Am them extreme fluctuations in ED? No

• Area of occupancy (AC) (km <100 km2

. SpecifytmndinAO Declining

• Are them extreme fluctuations in AD? No

• Number of known or inferred current locations 3 populations;
Kejimkujik National
Park, McGowan Lake
and Pleasant River.

• Specify trend in # Stable

a Am them extreme fluctuations in number of locations? No

a Specify trend in area, extent or quality of habitat Currently, stable or
increasing from
restoration efforts.

Population Information
‘ Generation time (average age of parents in the population) >40 years

• Number of mature individuthls 210 — 245

• Total population trend: Likely declining

,. • % decline over the last/next 10 years or 3 generations (> 120 % is unknown, but
years). likely significant

a Am them extreme fluctuations in number of mature individuals? No

a Is the total population severely fragmented? Yes, there is little or no
exchange between the
3 populations.

• Specify trend in number of populations Stable

a Am them extreme fluctuations in number of populations? No

• List populations with number of mature individuals in each: Kejimkujik, 66;
McGowan Lake, 79;
Pleasant River, 65-100;
total = 210—245
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Threats (actual or imminent threats to populations or habitats)
- Small population size and fragmentation, which increases threats from genetic drift and

environmental stochasticity.
- Vulnerability to small increases in adult mortality because of long-lived life history.
- Loss of wetland habitat and surrounding terrestrial habitats.
- Lack of good nest sites and the attractiveness of road shoulders and surfaces to nesting females.
- Expansion of agriculture, forestry and cottage development, which fragment the populations.
- Nest predation and predation of juveniles by skunks, raccoons, and foxes is likely higher than

historic rates because of subsidization of raccoons, skunks, decline of the fur market, and increase
in edge habitat.

- Collection for the pet trade.
- Alteration of hydrology by human activity.

Rescue Effect (immigration from an outside source) Unlikely
• Status of outside population(s)?

USA: Critically Imperiled — South Dakota, Pennsylvania, and
Missouri
Imperiled — Minnesota, New York, Massachusetts, Maine, Indiana,
and Ohio
Vulnerable — Michigan, New Hampshire, Iowa, Illinois, and
Wisconsin

. Is immigration known or possible? No
• Would immigrants be adapted to suwive in Canada? Unknown
• Is there sufficient habitat for immigrants in Canada? Not applicable
• Is rescue from outside populations likely? No

Current Status

COSEWIC: Endangered (May 2005)
Nova Scotia Wildlife Protection: Endangered.

Status and Reasons for Designation
Nova Scotia Population

Status: Endangered I Alpha-numeric code; Rlab(iii,v)+2ab(iii,v); C2a(i); Dl

Reasons for Designation
The three small subpopulations of this species found in central southwest Nova Scotia total fewer than
250 mature individuals. These three subpopulations are genetically distinct from each other and from
other Blanding’s turtles in Quebec, Ontario and the United States. Although the largest subpopulation
occurs in a protected area, its numbers are still declining. The other subpopulations are also susceptible
to increasing habitat degradation, mortality of adults and depredation on eggs and hatchlings.

Applicability of Criteria

Criterion A (Declining Total Population): Not calculated.

Criterion B (Small Distribution, and Decline or Fluctuation): Endangered, B1(EO <900km2)+2( AO
< lOOkm2)a (<5 locations) b(iii, v).

Criterion C (Small Total Population Size and Decline): Endangered, C (<2,500 mature individuals),
2 (fragmented), i (no population> 250).

Criterion D (Very Small Population or Restricted Distribution): Endangered Dl (<250 mature individuals).

Criterion E (Quantitative Analysis): Not applicable.
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TECHNICAL SUMMARY

Emydoidea blandingu (Great Lakes/St. Lawrence Population)
Blanding’s Turtle
Range of Occurrence in Canada: Southern and central Ontario and

Tortue mouchetée
southwestern Québec

Extent and Area Information
. Extent of occurrence (EO)(km2) —73800 km2

. Specify trend in EO Declining
• Are there extreme fluctuations in EO? No

• Area of occupancy (AC) (km2) < 835 km2
. Specify trend in AC Declining
• Are there extreme fluctuations in AO? No

. Number of known or inferred current locations Many locations. Northern portion of
range may consist of many small
isolated populations

a Specify trend in # Declining
a Are there extreme fluctuations in number of locations? No

. Specify trend in area, extent or quality of habitat Decline in quality and extent of
habitat with increased
fragmentation from roads,
development and wetland drainage

Population Information
. Generation time (average age of parents in the population) >40 years
. Number of mature individuals <10,000
. Total population trend: Declining

• % decline over the last/next 10 years or 3 generations Unknown, but likely substantial
(>120 years) because 3 generations would be

since —1885.
• Am them extreme fluctuations in number of mature No

individuals?
a Is the total population severely fragmented? Yes, in some parts of their range in

the north and around areas with
extensive wetland drainage and/or
development

a Specify trend in number ofpopulations Declining
• Are them extreme fluctuations in number of No

populations?
• List populations with number of mature individuals in Unknown

each
Threats (actual or imminent threats to populations or habitats)

- Vulnerability to small increases in adult mortality because of long-lived life history.
Loss of wetland habitat and surrounding terrestrial habitats.

- Loss of nesting habitat and the attractiveness of road shoulders and surfaces to nesting females.
Expansion of development/roads, which fragments populations.
Nest predation and predation of juveniles by skunks, raccoons, and foxes is likely higher than
historic rates because of human subsidization of raccoons, skunks, decline of the fur market, and
increase in edge habitat.
Depredation of eggs and hatchlings by sarcophagid flies is a potential new threat.
Collection for the pet trade.

- There is some evidence that nests on roadsides have a higher rate of depredation.
Increased rates of mortality, particularly of nesting females by vehicles, and the expanding road
network and concomitant increased traffic density and speed throughout the Ontario/Quebec range.
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Rescue Effect (immigration from an outside source) Unlikely
• Status of outside population(s)?

USA: Critically Imperiled — South Dakota, Pennsylvania,
and Missouri
Imperiled — Minnesota, New York, Massachusetts,
Maine, Indiana, and Ohio
Vulnerable — Michigan, New Hampshire, Iowa, Illinois,
and Wisconsin

• Is immigration known or possible? Not likely possible and there is no
evidence that it does occur

• Would immigrants be adapted to survive in Canada? Yes

• Is there sufficient habitat for immigrants in Canada? Yes

• Is rescue fmm outside populations likely? No
Current Status

COSEWIC: Threatened (May 2005)
COSSARO (Ontario); Threatened

Status and Reasons for Designation

Status: Threatened Alpha-numeric code: C2a(i)

Reasons for Designation
The Great Lakes/St. Lawrence population of this species although widespread and fairly numerous is
declining. Subpopulations are increasingly fragmented by the extensive road network that criss-crosses
all of this turtle’s habitat. Having delayed age at maturity, ow reproductive output and extreme longevity
make this turtle highly vulnerable to increased rates of mortality of adults. Nesting females are especially
susceptible to roadkill because they often attempt to nest on gravel roads or on shoulders of paved
roads. Loss of mature females in such a long-lived species greatly reduces recruitment and long-term
viability of subpopulations. Another threat is degradation of habitat from development and alteration of
wetlands. The pet trade is another serious ongoing threat because nesting females are most vulnerable
to collection.

Applicability of Criteria

Criterion A (Declining Total Population): Not appropriate

Criterion B (Small Distribution, and Decline or Fluctuation): Not appropriate, possibly not severely
fragmented yet and >10 locations

Criterion C (Small Total Population Size and Decline): Threatened, C, fewer than 10,000 mature
individuals, 2 (continuing decline projected), ai (no population with >1000 mature individuals).

Criterion D (Very Small Population or Restricted Distribution): Not appropriate

Criterion E (Quantitative Analysis): Not applicable
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COSEWIC
Assessment Summary

Assessment Summary — November 2007

Common name
Eastern Hog-nosed Snake

Scientific name
Heterodon platirhinos

Status
Threatened

Reason for designation
This species faces several threats, particularly increased mortality and severe habitat fragmentation caused by an
expanding road network and increased traffic. The species is mobile for a snake, but this mobility places it at high risk
when it encounters roads. The species also suffers from persecution by humans not only because it is a relatively
large snake but also because of its complex defensive threats when confronted. In southwest Ontario and south of
the Canadian shield, the species has suffered extensive habitat loss from agriculture and rapid increase in housing
development. Poaching for the illegal wildlife trade is a growing threat

Occurrence
Ontario

Status history
Designated Special Concern in April 1997. Status re-examined and designated Threatened in November 2001 and
November 2007. Last assessment based on an update status report.
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COSEWIC
Executive Summary

Eastern Hog-nosed Snake
Heterodon platirhinos

Species information

The Eastern Hog-nosed Snake, Heterodon platirhinos Latreille 1801, is a medium-
sized, stout-bodied, oviparous colubrid. Its apt common name is derived from the
upturned scale, unique to hog-nosed snakes, at the tip of its snout. Individuals of this
species are highly variable in colour and pattern, with phenotypes ranging from colourful
and blotched to melanistic. However, its tendency, when approached by humans, to
inflate its neck to a cobra-like hood, hiss, and strike, eventually defecate, roll onto its
back with mouth open and tongue extended, and sometimes even exude blood from its
mouth and/or cloaca is usually sufficient for its identification. Although this species is
harmless, it is often killed by humans perhaps alarmed by its complex defensive
behaviour. Slight sexual dimorphism occurs in this species, with males generally smaller
than females.

Distribution

The Eastern Hog-nosed Snake occurs in both Canada and the United States, but
less than 10% of its global range is in Canada. In Canada, the Eastern Hog-nosed
Snake is restricted to southern and south-central Ontario and is found in two
geographically distinct areas: the Carolinian Region of southwestern Ontario and the
Great Lakes/St. Lawrence Region of central Ontario south of the French River and Lake
Nipissing and east of Georgian Bay. This snake is extirpated from the Regional
Municipalities of Halton, Peel and York, as well as Pelee Island, Point Pelee National
Park and other more local areas. Also, the records from Bruce, Grey, and Prince
Edward Counties are considered historic and H. platirhinos may be extirpated from
these areas.

In the United States, the Eastern Hog-nosed Snake is present in all eastern states
from southern New England, west to Minnesota and South Dakota, south to Texas and
east to Florida.
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Habitat

Six features have been used to define the preferred habitat of H. platfrhinos: well-
drained soil; loose or sandy soil; open vegetative cover such as open woods; brushland
or forest edge; proximity to water; and climatic conditions typical of the eastern
deciduous forest. Eastern Hog-nosed Snakes in shoreline areas often rely on driftwood
and other ground cover in beach and beach dune habitats, where their prey of choice,
toads (Bufo spp.), is found. South of Parry Sound, in the Georgian Bay region, Eastern
Hog-nosed Snakes prefer open grass, sand, human-impacted and forest habitats over
rock, wetland, and aquatic habitats. Because the Eastern Hog-nosed Snake is a prey
specialist on toads, it is also important to consider habitat requirements and population
trends of toads.

Habitats preferred by Eastern Hog-nosed Snakes have declined or disappeared
because, coincidentally, these habitats have soils favourable for agriculture and
beach/water-related recreation.

Biology

Eastern Hog-nosed Snakes appear to hunt mainly by olfaction. Snakes in the U.S.
feed on toads, frogs and lizards, but they also feed on some insects, other amphibians,
molluscs, birds, crustaceans, turtles, earthworms, and spiders. However, adult snakes
in Canada appear to feed almost exclusively on toads (Bufo americanus and B. fowleri).

In Kansas, age at maturity is reached in approximately 2 years; however, in
Canada, age at maturity may be delayed to 4-5 years. Captive individuals have lived 11
years. Copulation occurs in spring, and in August and early September; females may
copulate with more than one male. The Eastern Hog-nosed Snake is oviparous; females
lay between 7 and 37 eggs in nests in sandy soil about 10-20 cm below the surface, but
also nest in cavities under rocks as well as under driftwood on beaches. Oviposition
begins in late June and continues for 2-3 weeks. In Canada, in the northern portion of
the species’ range, females may need to excavate nests in locations that provide
enough sunlight to ensure appropriate thermal conditions for egg incubation.

Eastern Hog-nosed Snakes hibernate from October to April, do not exhibit
communal hibernation, may or may not excavate their hibernation site depending on the
availability of an acceptable pre-existing burrow, and may or may not exhibit hibernation
site fidelity. The availability of hibernation sites may or may not be a limiting factor,
depending on the area.

Eastern Hog-nosed Snakes may experience higher natural mortality by predation
than other species of snake found in Ontario because they are active predators and are
naturally a highly vagile snake. Predators include mustelids, foxes, other medium-sized
mammals, owls and other raptors. Pet and feral cats and dogs are also likely predators.
Eastern Hog-nosed Snakes in or near urban areas suffer high rates of added mortality
from anthropogenic sources.
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Population sizes and trends

It is difficult to estimate the abundance of Eastern Hog-nosed Snakes in Ontario
because there are few studies incorporating data on population trends and abundance.
However, Eastern Hog-nosed Snakes are found in low densities wherever density has
been measured, with values from Canadian studies ranging between 0.04-0.004 snakes
per hectare. The NHIC has ranked 8% of known element occurrences of Eastern Hog-
nosed Snakes in Ontario as extirpated and another 35% of element occurrences as
historic, or unconfirmed in the last 20 years. Based on these densities, the NHIC ranks
of Element Occurrences and size of activity ranges, a crude estimate of total number of
adults in Canada is less than 10,000. Ultimately, the decline in available habitat, the
increase in road construction in south-central Ontario, and the threat of human
persecution will result in a continuing decline in number of snakes. The Eastern Hog-
nosed Snake is highly mobile, for a snake, which increases its susceptibility to
urbanization and habitat fragmentation.

Although H. platirhinos is found in the U.S. directly south and west of Ontario,
rescue effect from American populations of snakes would be virtually impossible.
Canadian populations are separated from the American populations by the Great Lakes
and H. platirhinos is currently designated as Vulnerable in Michigan, Ohio, and
Pennsylvania.

Limiting factors and threats

Limiting factors for this species include the availability of suitable habitat, especially
the sandy soils necessary for oviposition and hibernacula, and the availability of prey.
Because these snakes are specialists on toads, declines and fluctuations in toad
populations may cause declines in Eastern Hog-nosed Snake populations. However,
Heterodon platirhinos has disappeared from Point Pelee and Pelee Island where
Fowler’s Toads have also been extirpated, although American Toads remain common.
The key threat to this snake is the ongoing proliferation of road networks which increase
mortality and habitat fragmentation. Persecution by humans and collection for the pet
trade also negatively affect this species’ survival.

Special significance of the species

The amazingly intricate defensive behaviour of H. platirhinos makes it, perhaps,
the most interesting snake in Canada. The occurrence of this behaviour by
H. platfrhinos also provides the opportunity to study the adaptive significance of death-
feigning.
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Existing protection or other status designations

The Eastern Hog-nosed Snake received status under COSEWIC in 1997 when it
was designated as Vulnerable, and was reassessed as Threatened in 2001. It was
designated as Threatened by the Ontario Ministry of Natural Resources in 2001. Also,
this species is a “Specially Protected Reptile” under the Ontario Fish and Wildlife
Conservation Act

Heterodon platithinos is listed at some level of peril in 11 of the 34 states where it
is found. The Global status is G5; in the U.S., the national status is N5 and in Canada
the national status is N3.
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COSEWIC HISTORY
The Committee on the Status of Endangered Wildlife in Canada (COSEWIC) was created in 1977 as a result of a
recommendation at the Federal-Provincial Wildlife Conference held in 1976. It arose from the need for a single, official,
scientifically sound national listing of wildlife species at risk. In 1978, COSEWIC designated its first species and
produced its first list of Canadian species at risk. Species designated at meetings of the full committee are added
to the list. On June 5, 2003, the Species at Risk Act (SARA) was proclaimed. SARA establishes COSEWiC as an
advisory body ensuring that species will continue to be assessed under a rigorous and independent scientific process.

COSEWIC MANDATE
The Committee on the Status of Endangered Wildlife in Canada (COSEWIC) assesses the national status of wild
species, subspecies, varieties, or other designatable units that are considered to be at risk in Canada. Designations
are made on native species for the following taxonomic groups: mammals, birds, reptiles, amphibians, fishes,
arthropods, molluscs, vascular plants, mosses, and lichens.

COSEWIC MEMBERSHIP
COSEW1C comprises members from each provincial and territorial government wildlife agency, four federal
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Biodiversity Information Partnership, chaired by the Canadian Museum of Nature), three non-government science
members and the co-chairs of the species specialist subcommittees and the Aboriginal Traditional Knowledge
subcommittee. The Committee meets to consider status reports on candidate species.

DEFINITIONS
(2007)

Wildlife Species

Extinct (X)
Extirpated (XT)
Endangered (E)
Threatened (T)
Special Concern (SC)

Not at Risk (NAR)S*

Data Deficient (DD)***

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.
A wildlife species that no longer exists.
A wildlife species no longer existing in the wild in Canada, but occurring elsewhere.
A wildlife species facing imminent extirpation or extinction.
A wildlife species likely to become endangered if limiting factors are not reversed.
A wildlife species that may become a threatened or an endangered species because of a
combination of biological characteristics and identified threats.
A wildlife species that has been evaluated and found to be not at risk of extinction given the
current circumstances.
A category that applies when the available information is insufficient (a) to resolve a species’
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* Formerly described as ‘Vulnerabl& from 1990 to 1999, or Rare” prior to 1990.
Formerly described as *Not In Any Category”, or ‘No Designation Required.
Formerly described as indeterminate” from 1994 to 1999 or ‘ISIBD” (insufficient scientific information on which
to base a designation) prior to 1994. Definition of the (DD) category revised in 2006.
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SPECIES INFORMATION

Name and classification

The Eastern Hog-nosed Snake’s common name is derived from the upturned,
keeled scale on the tip of its nose. Its scientific name, Heterodon platirhinos Latreille
1801 (spelled H. platyrhinos until recently, but corrected by Platt (1985)), is derived
from physical aspects of the snake as well. The genus name is derived from hetera
( different) and odontos ( teeth), referring to the varying sizes of the teeth. The
species name is derived from plati (= flat or broad), and rhinos (= nose), referring to —

as the common name does — the upturned nose scale, which gives the snake its unique
“hog-nosed” appearance (Johnson 1989).

Heterodon platithinos is a colubrid snake and has traditionally been classified
under the Subfamily Xenodontinae, a group of Central and South American snakes.
However, some biologists doubt whether the Eastern Hog-nosed Snake and the Ring-
necked Snake (Diadophis punctatus) — the other North American snake classified in this
subfamily — are actually closely related to each other or to the other tropical,
xenodontine snakes (Schueler 1997).

Morphological description

The Eastern Hog-nosed Snake is a stout-bodied snake; it has keeled scales, a
divided anal plate, and a distinctive upturned, keeled scale at the tip of its nose (Harding
1997).

Adults

Individuals of this species are highly variable in colour and pattern, with phenotypes
ranging from colourful and blotched to melanistic. Some individuals have a distinctive
pattern of irregular blotches down the back, alternating with dark spots along the side, on
a background of grey, brown, tan, olive, orange, yellow, or pinkish colour, whereas others
lack all patterning and are typically plain grey, brown, olive, or black. In fact, many
individuals are intermediate in pattern (Harding 1997). Dark neck blotches are visible in
all but the darkest individuals. The belly is often mottled and can be yellowish, grey,
cream, or pinkish (Harding 1997). The chin, throat, and subcaudal scales are usually
lighter than the rest of the underside (Harding 1997). Total length of adults ranges from
50 to 115.6 cm (Harding 1997), with males being, on average, smaller than females.

Hatch lings

Hatchlings of this species have dark dorsal and smaller lateral blotches on a light
grey or brown background. This pattern is present even in individuals that will be
unpatterned and unicoloured as adults. The belly of hatchlings can be dark grey or
black and the throat and subcaudal scales white or yellowish (Harding 1997). The total
length of hatchlings ranges from 12.5 to 25.4cm (Harding 1997).
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Genetic description

There are no data available on the genetic structure of populations within the
Canadian range. However, given that many populations in Ontario are spatially isolated
and small, these populations are genetically isolated and therefore could experience
inbreeding and/or genetic bottlenecks (Meffe and Carroll 1994; Chek et a!. 2007).
Because this species moves considerable distances, for a snake, populations should be
less likely to be isolated in areas with continuous habitat.

There are no subspecies currently recognized. Crother (2001) and Platt (1969)
concluded that variants, which are sometimes designated as subspecies, are not
sufficiently discrete to warrant their subspecies recognition.

Designatable units

The distribution of the Eastern Hog-nosed Snake in Ontario appears to comprise
two disjunct regions corresponding to two Faunal Provinces (Carolinian and Great
Lakes/St. Lawrence) of the Terrestrial Amphibian, Reptile and Mollusc Faunal Provinces
(Fig. 3 Appendix F 5 COSEWIC Operations and Procedures Manual 2007). Similarly
disjunct distributions occur in several other reptile species in Ontario such as the Gray
Ratsnake (Elaphe spioides) and the Five-lined Skink (Eumeces fasciatus) (Cook 1984).
It is not known whether this disjunction in hognose distribution is related to European
settlement or whether it predates that time or whether it is an even older pattern based
on phylogeographic history. There are no genetic data from the hog-nosed snake to test
for differences between the two regions, nor is there good evidence to suggest that the
conservation status between the two regions differs, although the Carolinian population
is clearly more fragmented and has undergone greater loss of habitat. Given the
uncertainties, it seems reasonable at present to consider the Eastern Hog-nosed Snake
as a single Designatable Unit.

DISTRIBUTION

Global range

The Eastern Hog-nosed Snake is found in both Canada and the United States
(Fig. 1). In the United States, it is present from southern New England through southern
Michigan to Minnesota and South Dakota, south to southern Texas, the Gulf Coast, and
southern Florida in 34 states plus the District of Columbia (See Table 2).

5



Canadian range

Although the Eastern Hog-nosed Snake is widespread in eastern North America,
less than 10% of its global range is in Ontario. The Eastern Hog-nosed Snake is
restricted in Canada to southern and south-central Ontario and is found in two
geographically distinct areas: the Carolinian Region of southwestern Ontario and in the
Great Lakes/St. Lawrence Region of central Ontario south of the French River and
Lake Nipissing and east of Georgian Bay (Fig. 2). It is absent, however, from the
St. Lawrence drainage (eastern Ontario and most of New York State). The northern limit
of its range corresponds approximately to a 120-day frost4ree period (Schueler 1997) or
to areas with greater than 2100 Annual Crop Heat Units (www.OMAFRA.on). They can
extend further into slightly cooler areas if there are sandy, exposed, south-facing slopes
that have warmer soil conditions for incubation which probably determine northern
range limits (Brooks ot a!. 2003). The Eastern Hog-nosed Snake occurs in two National
Heritage Protected Areas managed by Parks Canada (Georgian Bay Islands and Trent
Severn Waterway) and occurs (or has occurred since 1984) in several protected areas
including: Arrowhead P.P., Awenda P.P., Apps Mills C.A., Backus Woods,
Craigleith P.P., Grundy Lake P.P, Ipperwash PP., Killbear P.P., Komoka P.P.,
Long Point P.P., Petroglyphs P.P., Pinery P.P., Port Burwell P.P., Rondeau P.P.,
Six Mile P.P., Skunks Misery, Spooky Hollow Sanctuary, St. William’s Forest, Turkey
Point P.P., Wasaga Beach P.P., and Wye Marsh (but see Table 1 for a complete list of
protected areas within the hognose’s range in Ontario, and of those protected areas that
have had at least one reported sighting of an Eastern Hog-nosed Snake). According to
the NHIC database, since 1990 there have been sightings in the counties and districts
of Lambton, Muskoka, Niagara, Simcoe, Haliburton, Kent, Middlesex, Peterborough,
Parry Sound, Victoria, Haldimand, Elgin, Hastings, Frontenac, and Northumberland.
The Eastern Hog-nosed Snake has been extirpated from the regional municipalities of
Halton, Peel and York, as well as Pelee Island and Point Pelee National Park (Oldham
and Austen 1998). Also, the records from Bruce, Grey, and Prince Edward Counties are
considered historic and H. platirhinos may be extirpated from these areas (Oldham and
Austen 1998) and from Hastings and Durham counties (Schueler 1997). (See
Fluctuations and Trends for other more local areas from which the species may be
extirpated.)
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Figure 1. North American range map for the Eastern Hog-nosed Snake (Hetemdon p/atfrhThos) (NatureServe 2005).

The Extent of Occurrence was calculated by connecting the outermost
observations in Fig. 2 to create a Minimum Convex Polygon (MCP), and determining its
area which was 107,100 km2. The calculation of Area of Occupancy is provided in the
section on Abundance in this report.

7

75D 0 750 kilometers



HABITAT

Habitat requirements

There have been few ecological studies on the Eastern Hog-nosed Snake,
particularly in Canada. However, the research that has been done provides us with
good insight into the habitat needs of this species. Platt (1969) described six features to
define the preferred habitat of H. platirhinos: well-drained soil; loose or sandy soil; open
vegetative cover such as open woods; brushland or forest edge; proximity to water; and
climatic conditions typical of the eastern deciduous forest biome. An analysis of habitat
use at Wasaga Beach P.P. in Ontario indicated that H. platirhinos preferred forested
areas as well as wetlands adjacent to conifer plantations, and that meadows and areas
currently being used by people (urban, agricultural, etc.) were the least suitable
(Cunnington 2004b). Eastern Hog-nosed Snakes in shoreline areas such as Rondeau
P.P. and Long Point P.P. often rely on driftwood and other ground cover in beach and
beach dune habitats (Seburn 2005), where their prey of choice, Bufo fowleri, is found. A
telemetry study done south of Parry Sound in Ontario suggests that, at the landscape
level, Eastern Hog-nosed Snakes in that area preferred meadow, sand, human-
impacted areas (i.e. private dwellings, trailer parks, sand/gravel pits), and forest habitats
over rock, wetland, and aquatic habitats (Rouse 2006). In the Parry Sound study,
telemetry locations of individual snakes were distributed somewhat evenly across the
different habitat types; such distribution reflects this species’ vagility and tortuous
(“meandering” versus linear) movements Rouse (2006). There are not many data
regarding habitat use by juvenile Eastern Hog-nosed Snakes throughout the species’
range, but juveniles in Norfolk County appear to use the same habitat, including cover
and thermoregulation sites, as adults (S. Gillingwater pers..comm.). Also, hatchlings
at Rondeau P.P. use the same cover material as adults soon after hatching
(S. Gillingwater pers. comm.).
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Figure 2. Canadian range map for the Eastern Hog-nosed Snake (Hetemdon platirhinos).

Adult Eastern Hog-nosed Snakes are very mobile for snakes and have home
ranges that can exceed 100 ha (Cunnington 2004b). Daily movements of 100 m occur
(Cunnington 2004b) and the maximum straight-line distance moved over an active
season approaches 5 km (Rouse 2006). However, actual distances moved can be
much greater than these values because the snakes follow a tortuous path in their
search for food or mates (Rouse 2006).

As the Eastern Hog-nosed Snake is a prey specialist, it is important to take into
consideration the habitat requirements of both American Toads and Fowler’s Toads
when discussing the snake’s survival. According to Harding (1997), if reported local
declines in toad populations in parts of the Great Lakes region are sustained over time,
Eastern Hog-nosed Snakes would face another challenge to their survival and,
combined with other threats, this lack of food could cause a decline in this species’
populations as well. A report suggests some Great Lakes basin-wide declines in
American Toads (Crewe et aL 2005), but the implications of the alleged declines for the
Eastern Hog-nosed Snake are unknown.
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Habitat trends

Much of the habitat of the Eastern Hog-nosed Snake in southern Ontario has been
destroyed by land alterations linked to farming and urban sprawl (Bakowsky and Riley
1992; Snell 1987). The well-drained, sandy soils preferred by H. platfrhinos in most of its
range are, coincidentally, soils which are favourable for farming (Armason 2001;
W. Chesworth pers. comm. 2007) and beach/water-related recreation (e.g. Wasaga
Beach P.P.). Much of the area surrounding Wasaga Beach P.P. has been urbanized
and is no longer suitable habitat for the snake. At the northern portion of its range, on
the Canadian Shield (Parry Sound District and surrounding area, near the Muskokas),
the terrestrial, upland habitat preferred by the Eastern Hog-nosed Snake is being
altered and fragmented as people build cottages and demand the associated network of
access roads (see Figs. 3 and 4.).

Natural habitat in Ontario south of the Canadian Shield is more fragmented than
any region of comparable size in the Great Lakes Basin (Riley and Mohr 1994; Larson
et a!. 1999). This fragmentation is accentuated by the highest density of roads per
capita in the world (Forman et a!. 2003). The road density in the Shield region occupied
by the Eastern Hog-nosed Snake continues to expand (Taylor et a!. 2001, Fig. 3),
recently accelerated by the extension of a 4-lane highway through the heart of the
Georgian Bay region north to Parry Sound. This road will be further “four-laned” through
the remaining hognose habitat to the species’ northern limit (Ontario Government
Notice, of Study Completion and Filing of Design and Construction Report. June 19,
2007.). This expanded highway will bring many more people to the region and stimulate
construction of more roads into recreational and forest management areas. Snake
abundance within a half km of roads has been shown to be less than half that more than
850 m from roads (Rudolph et a!. 1999).
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Figure 3. Map of Georgian Say reicn showing roads, buildings. Provincial Parks, ConseraLion Reserves and Element Occurrences of Eastern Hog-nosed
Snakes. Expansion of road networirs and their associated development is increasingly isolaUng populatons of hog-nosed snakes throughout theü’
Ontario mnge, but especially in the southern Georgian Bay region (see text).



Habitat protectionIownership

Some of the known populations are in protected areas such as Pinery PP,
Komoka PP, Rondeau PP, and Wasaga Beach PP (Table 1). However, snakes in these
parks are still killed by visitors and nearby residents, either deliberately or accidentally
by road traffic. For example, while conducting surveys for snakes in Rondeau PP in
2000-2001, Gillingwater interviewed several in-park coftagers who admitted killing
hognosed and other snake species and two individuals stated that they would continue
to do so (S. Gillingwater pers. comm. email May 2007). In 2001, three Eastern Hog-
nosed Snakes were found dead on Rondeau PP roads. Over 23 days of irregular
sampling in Sept-Oct 2001, 241 snakes were found dead on just one part of one road in
Rondeau PP (Gillingwater and Brooks 2002), although only two of these were hog-
nosed snakes, as the species’ abundance has greatly declined there (Schueler 1997).
In Pinery PP, the Eastern Hog-nosed Snake was the snake species most commonly
encountered as roadkill (Brad Steinberg pers. comm. 2007), but since 2003 it seems to
have declined markedly and is now rarely encountered (A. MacKenzie, pers. comm.
2007). Similarly, in the northern part of the hognosed snake’s range, road mortality has
been shown to be a significant factor in loss of Eastern Foxsnakes (Elaphe gloydit) in
Killbear PP, to the extent that these snakes have higher mortality when in the park than
when outside (A. Lawson, pers. comm. 2007). Another study of this species found that 9
of 13 mortalities occurred in protected areas (MacKinnon 2005). In a detailed study
modelling factors affecting roadkill inside and adjacent to Point Pelee NP and Rondeau
PP, rates of mortality of snakes per km per day were higher inside the parks than
outside (Farmer 2006). Likely most of this difference occurred because there were more
snakes and snake habitat inside the park, but nevertheless, roads and high park use
make these protected areas poor havens for snakes (Lawson, 2004).

Figure 4. Map of southern coast of Georgian Ray showing roads and buildings (represented by black dots).
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Overall, less than 3% of hognose distribution in Canada occurs in Provincial Parks
and only 1.7% is in Conservation Reserves (Crowley 2006). Only 3% of Ontario
Provincial Parks within the range of the Hog-nosed Snake have no roads (Crowley
2006). Less than 1% of southern Ontario is protected and virtually all of these areas are
small and isolated (Kerr and Cihlar 2004, Fig. 5). As Rivard eta!. (2000) reported in an
extensive review of Canada’s National Parks, parks may not be able to maintain
species that are extirpated from the surrounding region because extinction in these
protected areas is more closely related to regional patterns of extinction than to park
characteristics. It seems a truism that this principle is most likely to hold for smaller
parks as they are more permeable to the development features of the surrounding
region (Rivard et a!. 2000; Crowley 2006).

Although hog-nosed snakes have been found north to the mighty French River
Fig. 2), most recent records in the Great Lakes/St. Lawrence region occur in and east of
the southern third of the Georgian Bay region around Wasaga and in Muskoka and east
to the Peterborough area (Fig. 2). This region is undergoing rapid development and has
perhaps the highest rate and density of recreational development and activity on the

Figure 5. Map showing the Extent of Occurrence of the Eastern Hog-nosed Snake and protected areas within that
range. (Note that the species is possibly extirpated from Algonquin Provincial Park! which is by far the
largest protected area within the species putative range. Brooks et al. 2003). The apparent lack of
protected areas, particularly in southwest Ontario is because the areas are too small to readily show up on
this scale. (Map prepared by J.F. Crowley).
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Canadian Shield (Figs. 3 and 4). Indeed, the Wasaga/Port Severn area in Simcoe
County (see Figs. 2,3,4) appears to be a stronghold for the Eastern Hog-nosed Snake,
so it is noteworthy that the town of Wasaga is currently one of the fastest growing
communities in Ontario (Watters 2003). Wasaga Beach PP is surrounded by
development, and although the park has no public roads, the small size of the park (it is
smaller than the home range of individual snakes), and intensive use of the surrounding
area, means that snakes are either killed on roads or are confined to the Park
(Cunnington 2004a). As these aforementioned provincial parks are not contiguous they
do not provide the opportunity for snakes from these separated areas to interbreed (i.e.
little potential for recolonization, and increasing tendency for inbreeding and loss of
genetic variation). Although the populations in the most northern portion of the range
may sometimes be more or less contiguous, the majority of the habitat is not protected
and is currently subject to development and land privatization. Much of the southern
coast of Georgian Bay is covered in cottages, and roads to service these structures
continue to proliferate (C. MacKinnon, pers. comm. 2007, J. Rouse pers. comm. 2007,
Fig. 4).

Table 1. List of Provincial Parks and Conservation Reserves in the Extent of Occurrence
of the Eastern Hog-nosed Snake including those which contain an NHIC Element
Occurrence (Compiled by J.F. Crowley, 2006)

Presence
Provincial Parks within the current distribution of the EHS confirmed and sent

to NHIC
ALGONQUIN PROVINCIAL PARK x
ARROWHEAD PROVINCIAL PARK x
AWENDA PROVINCIAL PARK x
BALSAM LAKE PROVINCIAL PARK
BASS LAKE PROVINCIAL PARK
BELL BAY PROVINCIAL PARK
BIG EAST RIVER PROVINCIAL PARK (WATERWAY CLASS)
BIGWIND LAKE PROVINCIAL PARK x
BRONTE CREEK PROVINCIAL PARK x
CARSON LAKE PROVINCIAL PARK
DIVIDING LAKE PROVINCIAL PARK (NATURE RESERVE CLASS)
EGAN CHUTES PROVINCIAL NATURE RESERVE
EMILY PROVINCIAL PARK
FERRIS PROVINCIAL PARK
FISH POINT PROVINCIAL NATURE RESERVE x
FRENCH RIVER PROVINCIAL PARK
GIBSON RIVER PROVINCIAL PARK (NATURE RESERVE CLASS)
GRUNDY LAKE PROVINCIAL PARK (NATURAL ENVIRONMENT CLASS) x
HARDY LAKE PROVINCIAL PARK x
INDIAN POINT PROVINCIAL PARK
IPPERWASH PROVINCIAL PARK x
J. ALBERT BAUER PROVINCIAL PARK
JOHN E. PEARCE PROVINCIAL PARK
KAWARTHA HIGHLANDS PROVINCIAL PARK
KILLBEAR PROVINCIAL PARK x
KOMOKA PROVINCIAL PARK x
LAKE ST. PETER PROVINCIAL PARK
LONG POINT PROVINCIAL PARK x
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MAGNETAWAN RIVER PROVINCIAL PARK (WATERWAY CLASS)
MANITOU ISLANDS PROVINCIAL NATURE RESERVE
MARA PROVINCIAL PARK
MARKS. BURNHAM PROVINCIAL PARK
MATAWA RIVER PROVINCIAL PARK
MCRAE POINT PROVINCIAL PARK
MIKISEW PROVINCIAL PARK
NOSANOSH LAKE PROVINCIAL PARK (WATERWAY CLASS)
OASTLER LAKE PROVINCIAL PARK
O’DONNELL POINT PROVINCIAL NATURE RESERVE
OPEONGO RIVER PROVINCIAL PARK
OXTONGUE RIVER - RAGGED FALLS PROVINCIAL PARK
PETER’S WOODS PROVINCIAL NATURE RESERVE
PETROGLYPHS PROVINCIAL PARK
PORT BURWELL PROVINCIAL PARK
QUACKENBUSH PROVINCIAL PARK
QUEEN ELIZABETH II WILDLANDS PROVINCIAL PARK (NATURAL
ENVIRONMENT CLASS)
RESTOULE PROVINCLAL PARK (NATURAL ENVIRONMENT CLASS)
RONDEAU PROVINCIAL PARK
ROUND LAKE PROVINCIAL NATURE RESERVE
SANDBANKS PROVINCIAL PARK
SERPENT MOUNDS PROVINCIAL PARK
SILENT LAKE PROVINCIAL PARK
SILENT LAKE PROVINCIAL PARK ADDITION
SIX MILE LAKE PROVINCIAL PARK
SOUTH BAY PROVINCIAL PARK
SPRINGWATER PROVINCIAL PARK
STURGEON BAY PROVINCIAL PARK
THE MASSASAUGA PROVINCIAL PARK
THE PINERY PROVINCIAL PARK
TRILLIUM WOODS PROVINCIAL PARK
TURKEY POINT PROVINCIAL PARK
UPPER MADAWASKA PROVINCIAL PARK
WASAGA BEACH PROVINCIAL PARK
WAUBASHENE BEACHES PROVINCIAL PARK
WEST SANDY ISLAND PROVINCIAL NATURE RESERVE
WOLF ISLAND PROVINCIAL PARK

AHMIC FOREST AND ROCK BARRENS CONSERVATION RESERVE
AXE LAKE WETLAND CONSERVATION RESERVE
BEAR CREEK CONSERVATION RESERVE
BEAR LAKE PEATLAND CONSERVATION RESERVE
BIG DEER LAKE CONSERVATION RESERVE
BOULTER-DEPOT CREEK CONSERVATION RESERVE
BRAY LAKE CONSERVATION RESERVE
BRIDGE LAKE OUTWASH PLAIN FOREST CONSERVATION RESERVE
CACHE BAY WETLAND CONSERVATION RESERVE
CALLANDER BAY WETLAND CONSERVATION RESERVE
CARDWELL TOWNSHIP OLD GROWTH CONSERVATION RESERVE
CHAIN LAKES CONSERVATION RESERVE

Presence
Provincial Parks within the current distribution of the EHS confirmed and sent

to NHIC
x

x

x

x
x

x

x
x
x

x
x

x
x

x

x

Presence
Conservation Reserves within the current distribution of the EHS confirmed and sent

to NHIC
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CLEAR LAKE CONSERVATION RESERVE
COGNASHENE LAKE CONSERVATION RESERVE
COGNASHENE POINT CONSERVATION RESERVE
COMMANDA CREEK CONSERVATION RESERVE
CONROYS MARSH CONSERVATION RESERVE
CRANE LAKE FOREST CONSERVATION RESERVE
CROWE RIVER SWAMP CONSERVATION RESERVE
DRAPER TOWNSHIP CONSERVATION RESERVE
DUTCHER LAKE CONSERVATION RESERVE
FERGUSON TOWNSHIP WHITE PINE FOREST CONSERVATION RESERVE
FERRIE TOWNSHIP FOREST CONSERVATION RESERVE
FISH BAY CONSERVATION RESERVE
FREEMAN TOWNSHIP SUGAR MAPLE FOREST CONSERVATION RESERVE
GIBSON RIVER CONSERVATION RESERVE
HORSESHOE LAKE CONSERVATION RESERVE
ISLAND LAKE FOREST AND BARRENS CONSERVATION RESERVE
JEVINS & SILVER LAKE CONSERVATION RESERVE
JOLY TOWNSHIP HARDWOODS CONSERVATION RESERVE
LITRE SPRING LAKE CONSERVATION RESERVE
LONG LAKE - LANCELOT CREEK CONSERVATION RESERVE
LOON LAKE WETLAND CONSERVATION RESERVE
LOUCK LAKE WETLAND CONSERVATION RESERVE
LOWER MOON RIVER CONSERVATION RESERVE
MCCRAE LAKE CONSERVATION RESERVE
MONTEITH FOREST CONSERVATION RESERVE
MOREAUS BAY CONSERVATION RESERVE
MORRISON LAKE WETLAND CONSERVATION RESERVE
MOWAT TOWNSHIP HEMLOCK FOREST CONSERVATION RESERVE
MULDREW BARRENS CONSERVATION RESERVE
NAISCOOT FOREST CONSERVATION RESERVE
NORTHERN MCCONKEY CONSERVATION RESERVE
OXBOW LAKE FOREST CONSERVATION RESERVE
PAKESHKAG RIVER FOREST CONSERVATION RESERVE
PLASTIC LAKE AND DAWSON PONDS CONSERVATION RESERVE
POINTE AU BARIL FORESTS AND WETLANDS CONSERVATION RESERVE
RAGANOOTER LAKE CONSERVATION RESERVE
RYERSON TOWNSHIP FOREST CONSERVATION RESERVE
SAUSAGE LAKE FOREST CONSERVATION RESERVE
SEGUIN RIVER CONSERVATION RESERVE
SEVERN RIVER CONSERVATION RESERVE
SHACK CREEK WETLAND CONSERVATION RESERVE
SHARPE BAY FEN CONSERVATION RESERVE
SHAWANAGA LAKE CONSERVATION RESERVE
SOUTH RIVER FOREST CONSERVATION RESERVE
SWAN LAKE CONSERVATION RESERVE
TORRANCE BARRENS CONSERVATION RESERVE
UPPER RAFT LAKE CONSERVATION RESERVE
UPPER SHEBESHEKONG WETLAND CONSERVATION RESERVE
WAHWASHKESH - NAISCOOT CONSERVATION RESERVE
WAINFLEET BOG CONSERVATION RESERVE

Presence
Conservation Reserves within the current distribution of the EHS confirmed and sent

to NHIC
x

x

x

x
x

x

x
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BIOLOGY

Feeding

Eastern Hog-nosed Snakes appear to hunt mainly by olfaction, and feed on toads,
frogs, or lizards (Plaft 1969). Although these prey as well as insects, other amphibians,
molluscs, birds, crustaceans, turtles, earthworms, and spiders (Hamilton and Pollack
1956, Mills and Yeomans 1993) have been recorded as part of the diet of H. platfrhinos
in the U.S., adult snakes in the wild in Canada are only known to feed on toads (Bufo
americanus and B. fowlen) (J. Rouse and G. Cunnington pers. comms.). Juveniles feed
upon smaller prey such as juvenile toads, Redback Salamanders (Plethodon cinereus),
Spring Peepers (Pseudacris crucifer), or invertebrates (Michener and Lazell 1989). It is
also unclear as to whether some of the aforementioned invertebrate prey items were
secondarily ingested, or whether the difference between the Canadian populations of
Eastern Hog-nosed Snakes and the ones from the U.S. is due to differing prey
availability or preference. Captive H. platithinos only reluctantly feed on, and usually
have to be force4ed, any food other than live toads (Schueler 1997). However, in some
cases, a good feeding response to other species (e.g. mice) can be induced by rubbing
them with a toad (S. Gillingwater pers. comm.).

Observations of H. platfrhinos feeding in the wild in Ontario have been recently
recorded and described. It has been observed that once the snake has found the scent
trail of a toad and has visually located it, it essentially charges at its prey as quickly as it
can with a gaping mouth. If the snake successfully catches the toad, it often also has
debris in its mouth, such as bits of twigs and leaves (G. Cunnington pers. comm.). If a
toad inflates itself during the feeding process the snake can deflate it by piercing it with its
rear fangs, which can also deliver mildly venomous secretions from the Duvernoy’s
glands (Young 1992). The Eastern Hog-nosed Snake has been described as an
awkward, slow, clumsy feeder, and therefore may have difficulty catching faster prey
such as frogs and small mammals (G. Cunnington pers. comm.). The apparent tolerance
of the Eastern Hog-nosed Snake to the toxins in toads has not been investigated, but it
may confer protection to the snake from its own predators (Greene, 1997).

Life cycle and reproduction

According to Harding (1997), H. platirhinos reaches maturity at 2-3 years of age
and has been known to live to 11 years in captivity, although these observations are
from specimens in the U.S. Since Ontario represents the northern portion of this
species’ range, age at maturity for snakes in Canada may be as high as 4-5 years of
age (Seburn 2005). Generation time can be estimated as Gen Time=age 50%
maturity + 1/M where M = natural mortality rate. Thus, GTh 4 + 1/0.40 = 6.5 years.

In a study conducted in 2005 in Wasaga Beach Provincial Park, most sightings of
copulation occurred between August and September 17w’, although one mating pair
was seen copulating as early as May 14th (Cunnington and Cebek 2005). According to
the same study, males actively seek out females and follow them for hours while
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engaging in courtship behaviour; the males rub themselves along the female’s body and
if the female is receptive, the mating pair may be linked in copulation for up to 3 days.
During September, one female was seen mating with 5 of her 9 suitors with copulations
occurring 1-6 days apart. Mating was also observed between August 7th and September
18th in a population located near Parry Sound (Rouse 2006). In this population located
on the Canadian Shield, most copulations observed occurred at the end of August and
in September, although copulations have also been recorded in the spring in other
areas (Harding, 1997; 5. Gillingwater pers. comm.), particularly in the U.S.A.

The Eastern Hog-nosed Snake is oviparous; females lay eggs in nests up to 20 cm
below the surface in sandy soil (Platt 1969, Cunnington and Cebek 2005), or under
driftwood, partially buried in sand (S. Gillingwater pers. obs.). Oviposition can occur
anytime during a 2-3 week period beginning in late June (Cunnington and Cebek 2005,
J. Rouse pers. comm.). In Canada, at the northern portion of the species’ range,
females may be required to excavate nests in locations that provide enough sunlight to
ensure proper thermal conditions for incubation of the eggs (Cunnington and Cebek
2005). Therefore, females carefully choose oviposition sites by probing the ground with
the tip of their rostra and often abandon excavation sites if improper conditions are
encountered (Cunnington and Cebek 2005). Communal nesting has been reported only
once for this species (in Wasaga Beach PP., Cunnington and Cebek 2005). As
Magnusson and Lima (1984) point out, communal nesting in snakes may be a
consequence of a limited number of suitable oviposition sites, and cued by chemical
cues produced by conspecifics that indicate a suitable site. Although the number of
observed communal nests is small, this seems a likely explanation in the Wasaga
region because there is little suitable oviposition habitat found in Wasaga Beach
Provincial Park (only 1.3% of the total available area). Hog-nosed Snakes on the
Canadian Shield sometimes lay eggs in sandy nests but have also been observed to
nest in cavities under rocks (J. Rouse pers. comm.). In addition, the Eastern Hog-nosed
Snake shows high nest site fidelity from year to year (observations from Wasaga Beach
Provincial Park, G. Cunnington pers. comm.). In one case, however, where an old
agricultural field was restored (in south Walsingham), potentially as many as 20 Eastern
Hog-nosed Snakes nested over the span of 2 days in June of 2006 (M. Gartshore pers.
comm.), apparently attracted by freshly tilled sandy soil.

The clutch size for this species, in all its range except for Ontario, averages 19-23
eggs (Schueler 1997). Data from natural nests in Ontario come from only four nests
from Wasaga Beach Provincial Park, numbering 7, 12, 27, and 28 eggs (Cunnington
and Cebek 2005), and a small number of nests from Parry Sound, numbering between
17 and 37 eggs (J. Rouse pers. comm.). The average number of eggs from 10 Ontario
clutches laid in captivity, however, averaged 35.5 with half the clutches numbering 40 or
more eggs (Schueler 1997). Also, the snake from Parry Sound that laid 37 eggs did so
prior to release, after spending 3 days in captivity. The large difference between the
number of eggs from clutches in natural settings and ones laid in captivity is
unexplained and not discussed in the literature. One possible explanation is that these
snakes lay more than one clutch in the wild and that the conditions of captivity force or
induce them to lay all their eggs in one place (K. Beriault, pers. hypothesis).
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There is little information available regarding hatching success of eggs of
H. platirhinos in Ontario. The only study that measured this found that hatching success
of three nests in the wild was 33.3%, 57.1%, and 74.1%, and hatching success of a nest
incubated in a laboratory was 85.7% (Cunnington and Cebek 2005). The hatching
success of the eggs of the female that laid her clutch in a bag was 100%; these eggs
were also incubated in the laboratory. The average number of days to hatching of nests
in the wild is 58 (n=3, Cunnington and Cebek 2005), and hatching occurs in late August
and early September.

Eastern Hog-nosed Snakes probably don’t hibernate communally, may or may not
excavate their hibernation site depending on the availability of appropriate pre-made
sites such as burrows (Plummer 2002), and may or may not exhibit hibernation site
fidelity. Also, hibernation sites may be a natural source of mortality if the ambient
temperature falls below the freezing level as snakes had body temperatures
approximating the temperature of the hibernaculum (Plummer 2002). In one Ontario
study, the species hibernated from October to April (Cunnington 2004a).

Predation

Eastern Hog-nosed Snakes probably experience high mortality from predation
presumably because they are active predators and are naturally a highly vagile species.
Predation rates have been estimated at 40% of the adult population per year
(Cunnington 2006; J. Rouse pers. comm.). The major predators on the nests are
mustelids, foxes, and other medium-sized mammals such as raccoons. Raptors and
wild turkeys (see Fig. 6) are also predators of juveniles and adults. Pet and feral cats
and dogs are also likely predators (S. Gillingwater pers. comm.) although in some
locations humans are responsible for many snake deaths.

Eastern Hog-nosed Snakes have developed an unusual adaptation to predation
which consists of complex defensive behaviour. When approached by a predator this
snake has a tendency to inflate its neck to a cobra-like hood, hiss, and strike, usually with
mouth closed, eventually defecate and cover itself with foul-smelling (as opposed to the
sweet type) excrement, roll onto its back (see Fig. 6), open its mouth with its tongue
flopping out, and possibly even exude blood from its mouth and\orcloaca (Harding 1997).
This seems to be a poor strategy, and certainly is if humans are the threat. However, it is
possible that the toxins ingested from the snake’s diet of toads provides protection either
as toxin or by providing olfactory cues that repel predators from toads (R. Brooks pers.
comm.). This is a strategy analogous to that used by some molluscs that incorporate the
stinging threads (nematocysts) of their cnidarian prey for their own defence.

Physiology

The average incubation temperature of the three nests from Wasaga Beach P.P.
was 24.8 °C with one nest having both the lowest and highest recorded temperatures
(13.0°C and 37.8 °C; n=3, Cunnington and Cebek 2005). The female equipped with a
temperature-sensitive transmitter had an average body temperature of 30.5 °C (±1.0°C)
throughout oviposition.
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Figure 6. Examples of “phases’ of the defensive display of the Eastern Hog-nosed Snake. Top — display of hood’;
middle — open mouth threat; bottom — death feigning, also showing wounds from attack by Wild Turkey
(Me/sagAs gailopavo) (photos courtesy of Scott Gillingwater).
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Eastern Hog-nosed Snakes probably use grass habitat and sand pits, more than
they do forest and wetlands (Rouse 2006), to regulate their body temperature as well as
to find suitable prey.

Interspecific interactions

There is no literature on the interaction of H. platfrhinos with organisms other than
toads, but unidentified parasites have been seen in the mouthes of some individuals
and they can also be infested by mites (S. Gillingwater pers. obs.). In addition, Eastern
Hog-nosed Snakes have been seen under cover material with Five-lined Skinks
(Eumeces fasciatus) at Rondeau P.P. and will share underground networks of tunnels
with mice and foxsnakes (Elaphe gloyd,) at Long Point P.P. (S. Gillingwater pers. obs.).
Eastern Hog-nosed Snakes historically occurred at all sites along Lake Erie in Ontario
where Fowler’s Toad, Bufo fowieri, was found (Schueler 1997). At Point Pelee and
Pelee Island, where Fowler’s Toad has apparently disappeared (Green 1989), the
Eastern Hog-nosed Snake populations have also vanished even though Bufo
americanus remains common (Schueler 1997).

It has been hypothesized that the snakes’ spatial and temporal distribution in the
various types of habitats (riparian, forest uplands, etc.) can be explained by the
seasonal movement of their only source of food, toads (G. Cunnington pers. comm.). If
this interaction exists and if it is further examined, it may provide insight as to the best
approach for the conservation of H. platirhinos.

Adaptability

Eastern Hog-nosed Snakes survive in a variety of habitats, although these areas
are always found near open sand pits (J. Rouse pers. comm.). They also seem to
persist in urban areas, although populations in these areas suffer high rates of mortality
and have a male-biased sex ratio (G. Cunnington pers. comm.). The data indicate that
this species experiences an annual adult modality rate of 40% (Rouse, 2006, J. Rouse
pers. comm.; Cunnington, 2006, G. Cunnington pers. comm.), similar to a rate of 50%
reported by Plummer and Mills (2000) for an American population. In Wasaga Beach
P.P., 38% of mortality is human-caused (G. Cunnington pers. comm.).

POPULATION SIZES AND TRENDS

Search effort

Only a handful of areas in Ontario have been extensively and actively searched for
the presence of Eastern Hog-nosed Snakes. Areas which were thoroughly and regularly
checked include Wasaga Beach P.P., an area 30 km south of Parry Sound that has
recently been bisected by the Hwy 400 extension, Long Point P.P., Rondeau P.P.,
St. Williams Forest Station, and the Upper Thames River Watershed. Many areas in
Norfolk County are also sporadically, but usually annually, searched by naturalists and
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herpetologists for species at risk, including the Eastern Hog-nosed Snake. Over the
past couple of decades, Eastern Hog-nosed Snakes have been observed occasionally
by people conducting surveys for Spotted Turtles (Clemmys guttata) and Massasaugas
(Sistrurus catenatus) on islands and on the mainland in the area of Twelve Mile Bay,
south of MacTier, ON (J. Litzgus pers. comm.).

The most extensive sampling occurred within the town limits of Wasaga where a
5-year capture-mark-recapture study took place (Cunnington, 2004a,b, 2006,
G. Cunnington pers. comm.). Search efforts enabled the researcher to estimate the size
of the population and the number of snakes per hectare of suitable habitat.

During the summer 2005, a survey near the Trent-Severn Waterway was
conducted through Parks Canada. This survey was performed by 4-5 people
experienced with searching for H. platithinos; they visited a total of 32 element
occurrences from the NHIC database. No Eastern Hog-nosed Snakes were found but 7
of the 32 element occurrences were described as good habitat. The rest of the element
occurrences were in habitat which was poor to fair at best (C. Cunnington pers. comm.).

Abundance

It is difficult to estimate the abundance of Eastern Hog-nosed Snakes in Canada
because so few studies have been done on this species in Canada, and because there
are few data available regarding population trends and abundance. However, it appears
that Eastern Hog-nosed Snakes are almost always found in low densities wherever they
occur (Schueler 1997). In Ontario, Schueler (1997) cited numerous reports from
Georgian Bay region, Peterborough County, “Central Ontario generally” and Oxford
County stating that the species was rare. However, it was reported to be common in
PPNP and other areas in southwest Ontario in the early 20tui century (Schueler 1997).
An estimate of density from a 5-year study of a Canadian population in Wasaga Beach
PP. has been calculated at approximately 0.04 individuals per hectare (G. Cunnington
pers. comm., which is an order of magnitude less than densities reported by Plall (1969)
from the central U.S.A. The number of individuals within the Wasaga town limits is
approximately 58 adults (95% C.l. = 42-67; C. Cunnington pers. comm.). In a study
conducted over three years (2003-2005) south of Parry Sound, approximately 20
Eastern Hog-nosed Snakes were found within an area roughly 10 x 5km (J. Rouse
pers. comm.), which translates to a snake density of 0.004 individuals per hectare, an
order of magnitude less than reported by Cunnington. These three estimates may
reflect a latitudinal trend but obviously are not strong evidence of such.

An estimate of the number of Canadian adult Eastern Hog-nosed Snakes will
unavoidably be crude. There are 126 recently verified element occurrences in Ontario
and many of them are based on single observations (Dldham and Ben-Oliel 2001). This
suggests that some occurrences represent small populations (Oldham and Ben-Oliel
2001) or remnants of ecologically extinct populations. In the northern part of their extent
of occurrence, the average range length (the two points furthest apart within the home
range) for H. platirhinos was determined to be 2180 m (116-4971; Rouse 2006). So, to
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estimate the abundance of Eastern Hog-nosed Snakes, all known observations from the
NHIC database (only element occurrences confirmed from 1990 onward were used)
were overlain with a 3x3 km grid (based on home range sizes reported by Cunnington
2204b, and Rouse 2006), and all squares that contained observations were compiled
and a total area of occupancy (AC) was calculated. The total AC was then multiplied by
the density of 0.04 individuals per hectare. According to these calculations there are
approximately 7,524 Eastern Hog-nosed Snakes in Ontario. This is clearly a rough
estimate, but there are several considerations that suggest it is not unreasonable.

Given that many NHIC element occurrences represent single observations and
that some of these observations were of juvenile Eastern Hog-nosed Snakes, it is
unlikely that the population exceeds 10,000 adult individuals. Conversely, if all NHIC
element occurrences were included (i.e. we assume that there are still snakes at all
places where they have not been reported since before 1990), then the estimated
population would exceed 10,000 snakes. Most of the element occurrences that are
“historic” (i.e. not seen since 1990) are in the northern Georgian Bay region (see Fig. 2)
where density (0.004/ha) appears to be much lower than further south. Many of these
sites probably still have Eastern Hog-nosed Snakes, but this lower density if
incorporated into the abundance estimate would consequently add relatively few snakes
to the total. In contrast, most “historic” sites in the Carolinian region probably are truly
historic (i.e. the snake has been extirpated), given ongoing habitat loss and decline, the
dense network of roads, the small size of protected areas and remaining patches of
suitable habitat (see Fig. 5) and a relatively large number of observers and the
remarkable display of this species which makes its discovery memorable. The same
assessment can be applied to many EQs east of and around the Wasaga/Port
Severn/Honey Harbour area on the Shield. This supposition gains support from the
failure of a search team to find any Eastern Hog-nosed Snakes in 32 EQs on the Trent
Severn Waterway in 2005, and that many EQs were no longer suitable habitat
(G. Cunnington, pers. comm.). Finally, if we ignore these “uncertainties” and look at the
NHIC map (Fig. 2), we see that the hog-nosed snake recently seems largely restricted
to a 3-4 isolated areas of southwest Ontario and an area around the fast-growing Honey
Harbour-Wasaga Beach region of Muskoka, and the heavily used south-west edge of
the Shield (see also Schueler 1997). Thus, it seems reasonable to infer that the total
Ontario population would be less than 7500 adults (see next section).

Fluctuations and trends

All available information points toward a decline in number of animals based on
decline in available habitat and disappearance or drastic decline of Eastern Hog-nosed
Snakes from several areas including parts of the Trent-Severn, Algonquin Park
(Brooks et al. 2003), parts of Long Point (R. Bolton pers. comm.. 2007), Pinery P.P.
(A. MacKenzie pers. comm. 2007), Pelee Island and Point Pelee NP. Schueler (1997)
cites several other areas in which this snake seems to have gone from being common to
being rare or extirpated including Boshkung Lake, Haliburton County, Big Creek, pads of
Haldimand—Norfolk County, Essex County and the Toronto area. The NHIC has
determined that Eastern Hog-nosed Snakes have been extirpated from a minimum of 8%
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of element occurrences in Ontario (Oldham and Austen 1998). Furthermore, 35% of
element occurrences are ranked as historic, or unconfirmed in the last 20 years (Dldham
and Austen 1998). However, the species undoubtedly persists at many northern sites
because searches have been limited and the species is cryptic and uncommon there.
Ultimately, however, the decline in available habitat, the increase in road construction
and subsequent vehicle traffic in south-central Ontario, and the threat of human
persecution can only mean a decline in number of snakes (S. Gillingwater pers. comm.).

In the Carolinian region, it seems likely that the hognose exists in viable numbers
only around the Pinery PP area and parts of Haldimand-Norfolk County (Figs. 2, 5).
Outside these places, the species exists only in isolated small populations.The Eastern
Hog-nosed Snake is never found in high densities and is highly vague, which when
considered together increase its susceptibility to urbanization, habitat fragmentation and
mortality when crossing roads. In the latter case, increased modality is an inevitable
consequence of increased vagility, all else being equal (Bonnet et a!. 1999; Shine et a!.
2004; Rouse 2006). Roads increase this risk because snakes are small and slow. Thus a
vagile snake is not mobile compared to, for example, a vague canid. For a vagile snake,
roads represent linear barriers, either snakes attempt to cross and are killed or they avoid
crossing and are confined and isolated by the roads (Gibbs, 1998; Cunnington 2004ab,
2006; Hawbaker et a!. 2006; Rouse 2006). Vagility and high dispersal capability are traits
that have been previously implicated in road mortality of herpetofauna (Gibbs 1998;
Bonnet eta!. 1999; Carr and Fahrig 2001). According to Roe eta!. (2004, 2006), the
notion that animals that regularly migrate or disperse long distances may be at greater
risk of decline in fragmented landscapes is in contrast to the widely held belief that such
animals may be most resistant to habitat fragmentation. However, if costs (e.g., mortality)
incurred during dispersal or migratory movements are considered, what may be a
valuable trait for colonizing new habitat patches or utilizing widely dispersed resources
may become a handicap in landscapes modified by road networks.

Rescue effect

Although H. platithinos is found in the U.S. directly south and west of Ontario, the
populations at the southern part of its Canadian range are separated from the American
populations by the Great Lakes. Given that Eastern Hog-nosed Snakes have only rarely
been reported to swim (Tyning 1990), there is little evidence that they would cross large
water bodies, and any rescue by American snake populations would be unlikely. Also,
H. platithinos is currently designated as Vulnerable (S3) in Michigan, Ohio, and
Pennsylvania, which further decreases the likelihood of exchange.

Rescue effect from one Ontario population to the next is also highly unlikely
because Eastern Hog-nosed Snakes have shown reluctance to cross roads and those
that do venture on roads, are likely to be killed (Rouse 2006).
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LIMITING FACTORS AND THREATS

Limiting factors for this species include the availability of suitable habitat,
especially sandy soils for oviposition (in some areas) and hibernation sites, and the
availability of prey. These soils were easiest to clear and preferred for agriculture
(Armason 2001; W. Chesworth, pers. comm 2007), and intensive agriculture is the land
use with the strongest link to species’ endangerment in Ontario (Kerr and Cihlar 2004).
Hence, the hog-nosed snake lost much of the habitats that are key to its survival.
The lack of available oviposition sites is especially remarkable in Wasaga Beach P.P.
where only 1.3% of the total available area is suitable for oviposition (G. Cunnington
pers. comm.). There, communal nesting and clustering of oviposition sites have been
observed (G. Cunnington pers. comm.).

Eastern Hog-nosed Snakes are prey specialists and in Canada have only been
observed to feed on toads, so the disappearance of Bufo amedeanus and/or Bufo
fowleri would likely cause these snakes to vanish completely from such areas. This
effect may have occurred at Pinery PP recently where it appears that both toads and
hog-nosed snakes were at one time commonly encountered and reported from the dune
habitat but now seem to have declined sharply in this habitat (A. Mackenzie, pers.
comm. 2007). Historically, the Eastern Hog-nosed Snake occurred at all sites along
Lake Erie in Ontario where Fowler’s Toads (Bufo fowlen) were found (Schueler 1997).
At Point Pelee and on Pelee Island, where these toads have apparently disappeared
(Green 1989), so has H. platithinos, even though the American Toad (Bufo americanus)
remains common (Schueler 1997).

Road mortality, human persecution, nest predation, and other anthropogenic
threats all negatively affect this species’ survival. Motor vehicles on paved roads, dirt
roads, and trails may be second only to habitat loss as a cause of declines and losses
of reptile populations (Wright 2007) and especially pose a major threat to vagile snakes
like the eastern hog-nose (Gibbs, 1998; Bonnet et a!. 1999; Rudolph et a!. 1999; Carr
and Fahrig, 2001; Webb et al. 2003; Crowley 2006; MacKinnon et a!, 2005; Rouse
2006). Crowley (2006) demonstrated using NHIC Element Occurrences that road
density is significantly higher where Hog-nosed Snakes have become extirpated than
where they are still extant. A similar conclusion, albeit somewhat anecdotally based,
was drawn by Wright (2007) concerning disappearance of Western Hog-nosed Snakes
(Heterodon nasicus nasicus) in an area of Alberta bisected by a paved road. Recently,
Clark (2007) has reported that in New York roads increase genetic differentiation
among populations of Timber Rattlesnakes (Crotalus horridus) isolated by these roads.
Radiotracking data show that some Eastern Hog-nosed Snakes avoid crossing roads
and this avoidance restricts the size of their home range and further isolates/fragments
populations (Rouse 2006). Recent studies of Prairie Rattlesnakes (Crotalus viridus) and
Massasaugas (Sistrurus catenatus) suggest that mortality on roads may act as a
selective pressure that reduces the mobility of the population by removing those
individual snakes that are more vagile (Jorgenson and Gates, 2006, Rouse pers.
comm., D. Jorgenson pers. comm.). Reluctance to cross roads might seem
beneficial to the survival of this snake but in reality it illustrates a scenario where
fragmentation of suitable habitat by expanding road networks will produce a
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number of small isolated populations which are unable to disperse and may suffer from
inbreeding.

As noted earlier, even protected areas are dangerous to these snakes because
most of these areas in the southern parts of the species’ Ontario range are small and
intensively used by people and their vehicles (Crowley 2006, Kerr and Cihlar 2004). The
Carolinian region which holds about half of the Eastern Hog-nosed Snake’s distribution
in Canada is severely fragmented, has an extremely high density of roads (Taylor et a!.
2001) and is highly modified into intensive agriculture and urban areas, and the
conservation status of the entire region has been termed “critical” (Rickeus eta!. 1999).
Over 94% of upland forests have been cleared and ploughed (Larsen et a,’. 1999) and
over 99% of its dry prairie habitat has been converted (Bakowsky and Riley 1994). In
the snake’s range in the Georgian Bay region the expansion of Highway 69 and the
related upgrades of surrounding roads (see Habitat Trends section) and the continued
frantic development of other areas of the southern Shield will increase anthropogenic
threats to hog-nosed snakes as well as increase the snakes’ mortality from increased,
and higher speed traffic (Aresco 2005; Farmer 2006) and from associated landscape
changes (Crowley 2006).

Human persecution is also a major threat because of the hog-nosed’s exaggerated
and intimidating, although harmless, defensive display and the fact that these displays
make it resemble venomous snakes such as “cobras” and “puff adders”. This
persecution is especially significant in urbanized areas surrounding snake habitat
(e.g. Wasaga Beach P.P.), although cottagers still kill snakes even in protected areas
(S. Gillingwater pers. comm.). Nest predation by subsidized predators such as raccoons
has not been quantified but is potentially a significant threat. Aside from the
aforementioned threats, occasionally, human garbage might pose a small threat; there
have even been two reported cases of H. platirhinos getting stuck in discarded pop cans
(S. Gillingwater pers. comm.). Also, there is a growing demand for these snakes in the
pet trade (S. Gillingwater, email, Nov. 2007; P. Catling, email, Nov. 2007). (Also, see
Google “hognosed snake pets” for a large selection of relevant websites
selling/trading/extolling this species as pets.)

SPECIAL SIGNIFICANCE OF THE SPECIES

Heterodon platirhinos is interesting and important for several reasons. First, it
feeds almost exclusively on toads which are highly toxic. This feeding strategy thus
provides us with an excellent opportunity to study metabolism and digestion. The
snake’s extravagant death feigning defence also provides a rare opportunity to study
the evolution of anti-predator behaviour (e.g. Gregory, 2007). Also, this species’
extensive movements, solitary hibernation behaviour, unusual oviposition behaviour and
large clutch size provide potential for interesting future studies in evolutionary ecology.
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EXISTING PROTECTION OR OTHER STATUS DESIGNATIONS

The Eastern Hog-nosed Snake received status under COSEWIC in 1997 when it
was designated as Vulnerable. It was subsequently reassessed as Threatened in 2001. It
was also designated as Threatened by the Ontario Ministry of Natural Resources
(Ontario Ministry of Natural Resources 2005). Heterodon platirhinos is listed at some
level of peril in 11 of the 34 states where it is found (Table 2). The Global status is G5; in
the U.S., the national status is N5, and in Canada the national status is N3 (02NOV98).

Table 2. NatureServe Rank for the Eastern Hog-nosed Snake (Heterodon platirhinos) for all
jurisdictions within its global range.

SNRISNA
54 Apparently Not Ranked!

StatelProvince 52 Imperiled 53 Vulnerable Secure 55 Secure Not Applicable

Rhode Island X
South Dakota X
Ontario X
Indiana X
Kansas X
New Hampshire X
Ohio X
West Virginia X
Connecticut X X
Michigan X X
New York X X
Pennsylvania X X
Delaware X
Iowa X
Massachusetts X
Minnesota X
Nebraska X
Tennessee X
Wisconsin X
North Carolina X X
Alabama X
Arkansas X
Georgia X
Illinois X
Kentucky X
Louisiana X
Maryland X
Mississippi X
New Jersey X
Oklahoma X
Texas X
Virginia X
District of Colombia SNA
Missouri SNR
South Carolina SNR
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TECHNICAL SUMMARY

Heterodon platirhinos
Eastern Hog-nosed Snake
Range of Occurrence in Canada: Southern Ontario

Extent and Area Information

Couleuvre a nez plat

Population Information
• Generation time (average age of parents in the population) — 6-7 years

See_section_on_Life_Cycle_and_Reproduction
• Number of mature individuals See section on Abundance (—7524) Less than 10,000 adults
• Total population trend: Declining

• % decline over the last/next 10 years or 3 generations. Unknown
• Are there extreme fluctuations in number of mature individuals? No
• Is the total population severely fragmented? Yes, and becoming increasingly

so because of increase in roads
and development (see sections
on Habitat, Habitat Protection,
Abundance, and Limiting Factors
and Threats)

• Specify trend in number of populations Unknown
• Are there extreme fluctuations in number of populations? No
• List populations with number of mature individuals in each:

Threats (actual or imminent threats to populations or habitats)
Mortality on roads, persecution by humans, habitat fragmentation, urbanization, collection for the pet trade,
and possibly, declines in specialized food source (toads).

Rescue Effect (immigration from an outside source)
• Status of outside population(s)?

USA: N5
Global: G5

• Is immigration known or possible? Not possible
• Would immigrants be adapted to suivive in Canada? Probably
• Is them sufficient habitat for immigrants in Canada? Possibly

• Extent of occurrence (EO)(km2) 107,100 km2
[A MCP was calculated using all element occurences from the
NHIC_database]_seep._4
• Specify trend in EQ Declining
• Am them extreme fluctuations in EO? No

• Area of occupancy (AO) (km2) 1,881 km2
[NHIC observations from 1990 onward were overlayed with a
3x3 km grid and all squares that contained at least one
observation were compiled. The total “occupied” grid area was
then_calculated.]_See_section_on_Abundance
• Specify trend in AO Declining
• Are them extreme fluctuations in AO? No

• Number of known or inferred current locations More than 126
• Specify trend in # Declining
• Am there extreme fluctuations in number of locations? No

• Specify trend in area, extent or quality of habitat Declining
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• Is rescue from outside populations likely? I Very unlikely

Quantitative Analysis
I Insufficient data.

Current Status
COSEWIC: Threatened (November 2007)
COSEWIC: Threatened (2001)

Status and Reasons for Designation
Status: Alpha-numeric code:
Threatened B2ab(iii)

Applicability of Criteria

Criterion E: (Quantitative Analysis): Not applicable

Reasons for Designation: -

This species faces several threats, particularly increased mortality and severe habitat fragmentation caused
by an expanding road network and increased traffic. The species is mobile for a snake, but this mobility
places it at high risk when it encounters roads. The species also suffers from persecution by humans not
only because it is a relatively large snake, but also because of its complex defensive threats when
confronted. In southwest Ontario and south of the Canadian Shield, the species has suffered extensive
habitat loss from agriculture and rapid increase in housing development. Poaching for the illegal wildlife
trade is a growing threat.

Criterion A: (Declininq Total Population): not applicable
Criterion B: (Small Distribution and Decline or Fluctuation): Meets Threatened, 2) AO<2000 km’;a)
severely fragmented by roads; bØii) loss of habitat.
Criterion C: (Small Total Population Size and Decline): Could meet C2a(i) <10,000 adults, likely to decline,
no population greater than 1000 adults.
Criterion 0: (Very Small Population or Restricted Distribution): Population exceeds criteria
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