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Executive Summary

The Spanish River, including its Vermilion River tributary, is the largest watershed reporting to the
North Channel of Lake Huron. It is both ecologically and geologically diverse, and possesses
substantial valued ecosystem components that have prompted the province of Ontario to set
aside large portions of the waterway as protected area. Opportunities for camping and cottaging,
boating and canoeing, fishing, hunting, and snowmobiling are enjoyed by public and private users
and supported by a number of tourist outfitters. The Sagamok Anishnawbek and Atikameksheng
Anishnawbek (formerly known as Whitefish Lake) First Nation reserves are located within the
watershed boundary. These, and a number of other First Nation communities, count the area
amongst their traditional territory.

Resource-based industries, including logging, pulp and paper and mining are supported by the
watershed’s natural features and have played a role in area development. The largest urban
centres are the City of Greater Sudbury and Town of Espanola. A number of private companies
and government agencies own, operate and maintain water level and flow control structures for
the purposes of power generation, flood control, recreational uses, municipal water supply and
wastewater treatment. Owner/operators include:

e Vale Canada Ltd. (Vale) — a global company whose assets in the watershed include
copper/nickel mining, milling and smelting and refining facilities in the Sudbury area.

e Domtar Inc. (Domtar) — a pulp and paper company whose assets in the watershed
include a Kraft Pulp and Technical Specialty Paper Mill

e Ontario Ministry of Natural Resources and Forestry (MNRF)

¢ Nickel District Conservation Authority (NDCA) also known as Conservation Sudbury (CS)

¢ Municipality of the City of Greater Sudbury (CGS)

The Spanish River system has been used for waterpower generation for more than 100 years.
Vale owns and operates 15 main water control structures and 5 generating stations while Domtar
owns and operates 5 main control structures and 1 generating station.

In 2002, section 23.1 was added to the Lakes and Rivers Improvement Act (LRIA). Under this
authority, the Minister of Natural Resources and Forestry (MNRF) ordered the aforementioned
dam owners to prepare and/or participate in the preparation of a Water Management Plan (WMP)
for the Spanish and Vermilion Rivers in accordance with MNRF's Water Management Planning
Guidelines for Waterpower (May 2002). The stated goal of water management planning is to
contribute to the environmental, social and economic well being of the people of Ontario through
the sustainable development of waterpower resources and to manage these resources in an
ecologically sustainable way for the benefit of present and future generations. A main outcome
of the planning process is Operating Plans (OP) that document, for each structure, targets and
enforceable compliance limits for water levels and/or flows under normal conditions. Planning
applies specifically to water levels and flows, but does not include water quality which is covered
under separate legislation.

A 1993 Spanish River Watershed WMP (for the planning period through to the year 2012), had
been previously prepared by Vale (former Inco) and Domtar (former E.B. Eddy) in cooperation
with the MNRF. It contained operating targets for water levels on Upper Spanish River
reservoir/lakes (above Agnew Lake Big Eddy Dam), associated with waterpower generation. This
plan took into account waterpower requirements, ecological needs and the interests of other river
users who may be impacted by waterpower management activities. The current WMP is
expanded in scope to include structures on the Spanish and Vermilion Rivers from their
headwaters down to Espanola. A number of additional water level control structures, whose
purpose is not related to waterpower management, are also considered.

Facilitated by the MNRF, a Steering Committee comprised of representatives from the
aforementioned dam owners, Sagamok Anishnawbek, Aundeck Omni Kaning First Nation,
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Atikameksheng Anishnawbek (formerly known as Whitefish Lake) First Nation, Wikwemikong
Unceded Indian Reserve, and the federal Department of Fisheries and Oceans (DFO), was
formed to initiate a new cycle of water management planning. A Planning Team was created to
do the bulk of the technical work required and a Public Advisory Committee (PAC), with
representation from across the river basins, was established to provide advice on the
development of the WMP and to assist in public consultation. A PAC representative was included
as a member of the Steering Committee and the Planning Team.

Extensive public and First Nations consultations were conducted to identify issues and concerns
for consideration in relation to the management of water levels and flows and possible changes to
the operating regime for each control structure. Where specific issues were not identified for a
given waterbody, the current operating regime was maintained as the target, with seasonal
ranges applied as compliance limits and documented in an OP for the applicable control
structure. This was the situation for all waterbodies associated with structures owned/operated
by MNRF, CS and CGS.

For waterbodies associated with waterpower generation, identified issues related primarily to
erosion, property and shoreline issues, aquatic ecosystems and recreational interests. Where
there was enough information to make informed decisions on potential options for level and/or
flow control, they were proposed and evaluated for their ability to balance the needs of all river
users. Based on the results of the evaluation, preferred options were chosen for implementation
and included in OPs. In situations where there was not enough information for informed decision-
making, plans were made to collect missing information through data gap studies or ongoing
effectiveness monitoring activities — the intent being that information gathered will be reviewed
annually and considered in future planning exercises, as the WMP is meant to be a living
document.

The initial water management planning process resulted in a number of specific operational
changes to be implemented and monitored for their effectiveness in balancing the needs of
stakeholders. These were primarily related to the maintenance of lake levels and included:

Armstrong and Ministic Lakes (Vale)
e Increase the number of site visits (minimum 6 per year) to provide additional information
for future assessments of water levels.

Pogamasing Lake (Domtar)

e Lower the summer maximum water elevation from 368.50m (1209 ft) to 367.89m (1207
ft) to address concerns regarding erosion and to protect shoreline property and
infrastructure.

e Achieve summer water level target by June 1st and maintain until Labour Day to improve
navigation and recreation.

Onaping Lake (Domtar)

e Lower the maximum water elevation limit of Onaping Lake to 398.68m (1308 ft)
throughout the year to minimize damage to shoreline structures.

e Lower the maximum summer elevation target to 398.22 — 398.37m (1306.5 ft to 1307.0 ft)
to minimize erosion, protect shoreline property and infrastructure and facilitate docking
and launching of boats.

e  Attain winter drawdown levels between Labour Day and October 15% to limit the length of
time the draw down occurs during lake trout spawning, while still providing adequate
water levels for boaters.

e Attain summer water level of 398.22m (1306.5 ft to 1307.0 ft) by Victoria Day long
weekend and maintain level until Labour Day to improve navigation and recreation.
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Agnew Lake (Vale - Big Eddy Generating Station)

Commence winter draw down one month earlier (December 15t) to address dock damage
resulting from ice.

Attain the summer operating range of 261.82m, plus 0.15m or minus 0.30m (859.5 ft
+67/-12”) by the Victoria Day long weekend in May instead of June 15t to maintain
recreational water level needs.

Establish a maximum draw down lower limit of 257.86m (846.0 ft) with a best operating
practice draw down target of 258.77m (849.0 ft). This practice avoids potential issues
with water lines whenever possible, but addresses flood mitigation in years with heavy
spring runoff potential.

Maintain the current practice of keeping lake level from dropping more than 4 inches,
while the reservoir is filling, during the spring walleye spawn to avoid possible
dessication of eggs.

Subsequent to WMP consultations that gave rise to the preferred options above, changing
circumstances, ongoing environmental assessment work associated with facility upgrade
planning, and/or findings of high priority data gap studies have resulted in further opportunity for
consideration of options. Amongst the highest priorities has been improving understanding
around the flow regime below the generating stations, the presence/absence of lake sturgeon in
the area, and the spawning success of lake sturgeon (where present) and walleye. Some of
these more recent water management developments include:

Big Eddy, High Falls, Nairn and Wabageshik Generating Stations (Vale)

To address a number of high priority data gaps regarding flows from the generating
stations, and to support the permitting process for future repairs/upgrades, a
comprehensive field program was initiated by Vale (in consultation with MNRF and other
stakeholders) to study walleye and lake sturgeon, and their habitat, in the area bounded
by Big Eddy, High Falls and Nairn Generating Stations on the Spanish River main
branch, Wabageshik Generating Station on the Vermilion tributary and Domtar’s
Espanola Dam downstream of the Spanish and Vermilion Rivers’ confluence. Supported
by the field data, a comprehensive hydrological and habitat model was created and
subsequently used to predict potential impacts on available spawning habitat using 10
years of actual daily operating data from the generating facilities. In almost all cases, it
was discovered that the existing operating regime either enhanced or did not significantly
alter the amount of habitat available during the critical period.

To support general aquatic ecosystem health, a daily minimum flow of 8.5 m3/s (300 cfs)
was established for Big Eddy Generating Station on the Spanish River. Similarly, a
minimum daily flow of 1.4 m3/s (50 cfs) was established for Wabageshik Generating
Station on the Vermilion River. In both cases, if inflow falls below the respective
minimums, then the inflow becomes the minimum flow requirement. High Falls and Nairn
Generating Stations are part of a cascading system below Big Eddy and tend to pass
what they receive from the larger control structure. These minimum flows are a starting
point that can be revisited periodically as high priority data gap studies progress. They
are based upon the approximate water volume that is passed through a single idling
generator.

Espanola Main Dam and Generating Station (Domtar)

For the purposes of facilitating spawning success and movement of walleye and lake
sturgeon in the pooled area below the Main Dam, Domtar has adopted a practice of
maintaining continuity of the pool to the river between May 1t and July 1%t of each year.
Domtar Espanola Mill has registered its Hydro generating station under Section 23.12 of
the General Regulation under the Ontario Endangered Species Act and has a Mitigation
Plan, relating to Lake Sturgeon, in place as per Section 23.12.
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e The Espanola Main Dam and Generating Station are located below the confluence of the
Spanish River Main Branch and the Vermilion River, receiving combined flows from
Vales’ Big Eddy and Wabageshik facilities. A minimum flow of 9.9 m3/s (350 cfs),
combining the minimum flows of the upstream facilities, has been established. Vale and
Domtar maintain daily communications in regards to expected flows for power generation
and, when required, invoke Domtar’s Spanish River Minimum Dissolved Oxygen
Management Plan (part of Domtar Espanola Mil's MOECC Environmental Compliance
Approval).

Armstrong Lake (Vale)

e Beginning in 2013, the target for fall drawdown completion was advanced to October 15t
(from October 31%t) of each year to facilitiate spawning lake trout. The lake was stocked
by MNRF in 2008, 2009 and 2011.

e A new main dam was constructed in fall 2016 following successful completion of an
MNRF Class Environmental Assessment, federal Fisheries Act, and other required
approvals processes. The stop-log structure was replaced with a non-operational
concrete overflow dam and weir design outfitted with a flow compensation pipe to provide
a minimum flow downstream of 0.13m3/s. The design was informed by a hydrological
analysis and fish habitat survey as well as public and aboriginal consultation in order to
best balance multistakeholder needs for maintaining lake level against the identified need
to maintain a minimum downstream flow for ecosystem health. Follow up monitoring will
occur in accordance with permitting as well as WMP requirements.

Proponents voluntarily, or in association with permitting, conducted studies and adopted the
above options into their respective operating regimes in advance of enactment of the compliance
components that take effect upon final MNRF approval of the WMP. Additional options may be
considered and potentially adopted for use as additional information becomes available through
continuing data gap-filling exercises and/or facility upgrades. The compliance components
include upper and lower compliance limits on lake level and/or minimum flow to apply under
normal operating conditions. The limitations are accompanied by monitoring and reporting
requirements to confirm compliance status on an ongoing basis and to identify situations where
flood or drought conditions may necessitate the application of other programs such as Ontario
Low Water Response or flood emergency planning and management.

The primary data gap-filling exercise is the implementation of an improved flow and level
monitoring network, the collection of long term level and flow data from key locations, and the
development of a calibrated hydrological model for the system. This model will support a more
robust analysis of potential operational regimes and their ability to balance stakeholder interests -
while sustaining the aquatic ecosystem.

In 2016 MNRF released a Technical Bulletin Maintaining Water Management Plans, which is
intended to replace the 2002 Water Management Planning Guidelines for Waterpower (with some
exceptions as described in the bulletin) which formed the basis of the development of this WMP.
The latter sections of the WMP, dealing with processes for maintenance of the plan following final
MNRF approval, have been revised in accordance with the new requirements outlined in the
bulletin.
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1.0 PLAN APPROVAL

APPROVAL STATEMENT
WATER MANAGEMENT PLAN FOR WATERPOWER
for the
Spanish / Vermilion River Systems
District of Sudbury, Northeastern Region

In submitting this plan, we confirm that this water management plan for waterpower has been
prepared in accordance with the Water Management Planning Guidelines for Waterpower, as
approved by the Minister of Natural Resources on May 14, 2002 and the Technical Bulletin
Maintaining Water Management Plans 2016,

D=~ Nouw 24 20\\,

Stuart Harshaw, Vale, Date
| have the authority to bind the corporation.

(Rt o daw M oz

Carol Lapointk, Domtar Inc, Date
| have the authority to bind the corporation,

e tem——— ————

—_ D [ERE 2017

Nick Benkovich, City of Grealer Sudbury, Date
! have the authority to bind the corporation,

Zo/7-rep-o 3>

Carl Jorgénsen £onservation Sudbury, ' Date
| have the authority to bind the corporation.

| concur that this water management plan has been prepared in accordance with the Water
Management Guidelines for Waterpower, as approved by the Minister of Natural Resources on
May 14, 2002, and the Technical Bulletin Maintaining Water Management Plans 2016 and
recomm/end it to be approved for implementatmn

L1 _Zg> /M/ -

Ross Hart, Sudbury District, MNRF *——— Date

Approved by:

: .f’ o L2 - é/g‘% /9 20/;
Corrinne Nelson =~ — 1~ ———— (Date

Regional Director, Northeastern Region

Ontario Ministry of Natural Resources and Forestry




In 1994, the MNRF finalized its Statement of Environmental Values (SEV) under the
Environmental Bill of Rights (EBR). The SEV is a record of MNRF’s commitment to the
environment and its accountability to ensure consideration of the environment in its decisions.
During the development of this water management plan, the ministry has considered its SEV,
which can be accessed by following the links at http://www.ebr.gov.on.ca.

This water management plan (WMP) sets out legally enforceable provisions for the management
of flows and levels on this river system within the values and conditions identified in the WMP.

Approval of this WMP does not relieve the owner from their responsibility to comply with any
applicable legislation.

Nothing in this WMP precludes the Minister from making further Orders under the Lakes and
Rivers Improvement Act (LRIA).

Approval of this WMP does not provide authority to flood private or public land without the
consent of the owners of the affected land.
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2.0 INTRODUCTION

The MNRF has a key role to play in ensuring that Ontario’s resources are managed in a
sustainable fashion. The industries that rely on natural resources also have responsibilities for
managing them in an environmentally responsible way. In November 1999, the MNRF and the
waterpower industry formed a "New Business Relationship" to provide direction on waterpower
issues such as water management planning, site release and development, tenure, taxation and
dam safety. Under the water management-planning component of this directive, waterpower
industries are required to produce a legally enforceable WMP.

On May 1, 2002, the electricity market moved to a free market system. As the market developed,
it was felt that there would be increased pressure on developers to manage water for maximum
electricity production, and it was feared that voluntary level and flow constraints could give way to
operating decisions that favoured the economics of power production. Thus, in 2000, the Lakes
and Rivers Improvement Act (LRIA) was amended to require that owners and operators of
waterpower facilities ensure that the operations of dams and generating stations are consistent
with the needs of other water resource users, stakeholders, and the public. The MNRF was given
the authority to oversee the preparation of formal WMPs for waterpower facilities and associated
control structures within Ontario watersheds that would ensure legal compliance to specified
water level and flow regimes. The MNRF could also direct other dam owners on the applicable
water system to participate. As a result, this updated WMP has been prepared for the Spanish
and Vermilion Rivers to include all of the rivers’ main storage and generating facilities, as well as
some additional structures whose purpose is not power generation.

The WMP has been prepared according to the Water Management Planning Guidelines for
Waterpower (May 2002) and other applicable direction, including the Aquatic Ecosystem
Guidelines. The goal of the Spanish/Vermilion WMP is to develop a water level and flow
management strategy for the Spanish/Vermilion System that builds upon and improves, where
possible, the current operating regime. The WMP strives to balance environmental, social and
economic considerations that will result in sustainable management of waterpower resources.

2.1. Control Structures Considered in the WMP

The Spanish/Vermilion Rivers WMP proponents are owners and operators of flow control
structures and generating facilities on the river systems. The structures included in the WMP are
listed in Table 2.1a. Additional structures, listed in Table 2.1b, were considered and ultimately
excluded from the WMP as they have no or little direct influence on river flows or they are not
affected by other water control structures on the system. These include dams whose purpose is
retention only (no flow), weirs with no means of flow control, dams that are a part of industrial
water/wastewater management systems, or dams whose structures no longer have the means to
regulate flow.

The WMP development has involved extensive consultation with the public and First Nations, as
well as government agencies such as the federal Department of Fisheries and Oceans (DFO)
and the provincial Ministry of the Environment and Climate Change (MOECC), in an effort to
achieve a plan that reflects the interests of all parties.
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Table 2.1a:

Control structures included in the WMP.

Owner Dam Function Watershed
Big Eddy Reservoir/Hydro Generation Spanish
High Falls 1 & 2 Hydro Generation Spanish
Nairn Falls Hydro Generation Spanish
Wabagishik Hydro Generation Vermilion
Frechette Lake Reservoir/Lake Spanish
Canoe Lake Reservoir/Lake Spanish
Ramsey Lake 7 Reservoir/Lake Spanish
Vale Ramsey Lake 8 Reservoir/Lake Spanish
Biscotasi Lake 1 Reservoir/Lake Spanish
Biscotasi Lake 2 Reservoir/Lake Spanish
Biscotasi Lake 3 Reservoir/Lake Spanish
Mozhabong Dam Reservoir/Lake Spanish
Indian Lake #5 Reservoir/Lake Spanish
Ministic Lake Reservoir/Lake Spanish
Armstrong #1 Reservoir/Lake Spanish
Espanola Dam Hydro Generation Spanish
Pogamasing Lake Reservoir/Lake Spanish
Domtar | Onaping Dam Reservoir/Lake Vermilion
Bannerman Dam Reservoir/Lake Spanish
Sinaminda Reservoir/Lake Spanish
Stobie Water Level Regulation Vermilion
CGS Ramsey Lake Water Level Regulation Vermilion
Maley Flood Control Vermilion
CS Nickeldale Flood Control Vermilion
Lake Laurentian Flood Control/Recreation Vermilion
Nepahwin Flood Control/Recreation Vermilion
MNRF Three Corner Lake | Water Level Regulation Spanish
Gogama
MNRF Windy Lake Water Level Regulation Vermilion
Sudbury | Whitewater (Jutras) | Water Level Regulation Vermilion
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Table 2.1b: Control structures not included in the WMP.

Owner Dam Function / Type Watershed
Gull Lake Sandbag/Stone Spanish
Armstrong #2 Timber Crib — Log Drives Spanish
Shakwa Timber Crib — Log Drives Spanish
Armstrong #3 Timber Crib — Log Drives Spanish
Camp Five Timber Crib — Log Drives Spanish
Apsey Lake Water Level Regulation Spanish

MNRF Moore Lake Water Level Regulation Vermilion
Clear Lake Water Level Regulation Spanish
Kennedy Lake Water Level Regulation Spanish
Hutton Lake Water Level Regulation Vermilion
Post Lake Water Level Regulation Vermilion
Fox Lake Water Level Regulation Spanish

(Weir)
Birch Lake Water Level Regulation Spanish
Gull Lake Water Level Regulation Spanish
Lady Macdonald Internal to an industrial Vermilion
water management system
Crean Hill Weir Vermilion
Ethel Lake Weir (historic) Vermilion
Fairbank Creek Weir (historic) Vermilion

Vale Clarabelle Internal to an industrial Vermilion

water management system
Indian Lake #4 Block dam Spanish
Frood #1 Weir Spanish
Fournier Block dam Spanish
Retainment
(Agnew)
Jordan Retainment | Block dam Spanish
(Agnew)
Whitson Lake Dam* | Industrial Water-Taking Vermilion
See description in
5.2.16.

CGS Copper Cliff Creek | Fog Control Vermilion
Frood Dam #2 Weir Vermilion
Robinson Lake Weir Vermilion

CS Frood #3 Flood Control Weir Vermilion
Kelly Lake Flood Control Weir Vermilion

Xstrata Strathcona Tailings Control Vermilion
McClary Bay Block | Block dam Vermilion

Domtar on Onaping Lake
Northern Block on Block dam Vermilion

Onaping Lake
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2.2.

Goals and Guiding Principles of Water Management Planning

The goal of water management planning is to ensure the sustainable development of waterpower
resources to meet economic, environmental and social objectives for the benefit of present and
future generations. This will be achieved through the management of water levels and flows as
they are affected by the operations of waterpower generating facilities and associated dams.
Activities taking place within the Spanish and Vermilion watersheds are often impacted by the
water levels and flows. The objectives of developing a WMP for the watersheds are to:

1.

2.

Contribute to the environmental, social and economic well being of the people of Ontario
through the sustainable utilization of waterpower resources;

Sustain and enhance the river’s aquatic ecosystems and biological diversity and protect
fish and wildlife habitat;

Support cottager activities, recreational uses, and tourism needs through the
complementary management of water flows and levels;

Foster co-operation, partnership and improved levels of communication between
waterpower producers, government and area stakeholders;

Foster greater public awareness and understanding of the river as an interconnected
system; and

Minimize the potential for flooding and to give due regard to flood emergency response
capabilities.

A set of general water management planning principles was developed based on the Water
Management Planning Guideline for Waterpower (2002). These include:

The WMP should attempt to maximize the net environmental, social and economic
benefits derived from how waterpower facilities and their associated water control
structures are operated through the manipulation of flows and levels;

Current and future operations must adhere to licensing and regulatory requirements and
build on existing operational practices (under extreme natural conditions, it may not be
possible to operate within normal limits);

Existing operating plans represent the base condition from which improvements will be
sought;

Options for the management of flows and levels shall be developed in an open and
participatory manner with technical, financial, social, environmental and economic
considerations taken into account;

Internal and external communications are integral parts of this review and will be
coordinated between the organizations;

The facility operators and MNRF will commit to applying the necessary resources to
implement the outcome of the plan;

WMP will be undertaken without prejudice to Aboriginal and Treaty Rights. MNRF and
the facility operators will consult with affected First Nation communities;.

Public input and consultation will be an integral part of the development of the plan;
The WMP will promote the ecologically sustainable management of water resources;
An adaptive management approach will be the basis for the preparation of the WMP;
The best information that is available at the time of decision-making is to be used in the
preparation of the WMP;

Decisions shall be made by consensus. Where consensus cannot be reached they will
go through an MNRF issue resolution process; and

Both the Steering Committee and the Planning Team will follow the philosophy of
consensus-based decision-making.
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2.3.  Summary of Spanish & Vermilion Rivers WMP Planning Process

The WMP planning process, as outlined in the MNRF’s Water Management Planning Guideline
includes a number of stages. Once approved, this plan represents the product of phase 6.
Subsequent phases provide for ongoing plan monitoring and revision. The water management
planning phases are:

Planning, Organization and Commencement
Scoping for WMP

Option Development, Evaluation and Selection
Draft Plan

Final Plan

MNRF Review and Approval

Implementation

Plan Amendment

Plan Review and Renewal

CoNoORA~WNE

Completed or in-progress phases are detailed below, along with the timing:

2.3.1. Planning, Organization and Commencement (January — July 2003)

Phase 1 of planning involved the participation of facility owners, lead proponents, and the MNRF.
Main activities included:

e Steering Committee formation

e Terms of Reference development

e Planning Team formation

e Public notice and invitation to participate

e Public Advisory Committee (PAC) formation, education and meeting identification

e Public and First Nations and Aboriginal communities consultation plans development

2.3.2. Scoping for WMP (July 2003 — March 2005)

Phase 2 involved the participation of the three committees formed in Phase 1, along with the
MNRF as lead on consultation activities. The primary activities of this phase were:
Description of river system
Identification of issues and resource values
Consultation on initial issues and values
Identification of plan objectives
Identification of information gaps and priorities
Development of a scoping report
Consultation on the scoping report

o Open house at the Chapleau Royal Canadian Legion — May 10, 2004
Open house at the Gogama MNRF office — May 11, 2004
Open house at the Espanola Recreation and Fitness Centre — May 12, 2004
Open house at the Chelmsford Knights of Columbus Hall — May 13, 2004
Open house at the Biscotasing Community Hall — Sep. 13, 2004.

O O O O

2.3.3. Option Development, Evaluation and Selection (March — November
2005)

Phase 3 involved the consideration of a range of options to address issues identified in Phase 2:
e Development and approval of range of options
e Socio-economic evaluation
e Consultation on options
o Open house at the Biscotasing Community Hall — Jul. 21, 2005
o Open house at the Northland Motel in Chelmsford — Jul. 26, 2005

Spanish & Vermilion Rivers Water Management Plan — November 2016 14



o Open house at the Espanola Knights of Columbus Hall — Jul. 28, 2005
e Selection of preferred option

2.3.4. Draft Plan (November 2005 — February 2006)

Phase 4 involved Draft Plan development by the Planning Team and included consultation
activities in the form of advertisement and open houses.

o Open house at the Espanola Knights of Columbus Hall — Dec. 5, 2005

o Open house at the Dowling Community Centre — Dec. 6, 2005

o Open house at the Gogama MNRF office — Dec. 8, 2005.

2.3.5. Final Draft Plan (January 2006 — November 2016)

A final draft of the first version of the plan was first submitted for MNRF review in February 2006.
The draft was circulated through various agencies and comments were returned to the Planning
Team in November 2008. The 234 comments recommended a number of revisions be made
prior to re-submission of the plan for approval. The Planning Team convened on several
occasions, throughout the time period between 2009 and 2016, working with MNRF staff to
address comments and make significant revisions to the information and its presentation. In
some cases, level and flow management options that had not originally been implemented were
reconsidered, based on new information and/or operational practices, and incorporated into the
revised WMP. In March 2012 a presentation was made to the MNRF Regional Director and staff,
at which time the Planning Team was requested to revisit and document how each of the 234
review comments were specifically addressed in the plan. As a result of the work from 2009 to
date, a second version of the WMP was developed and approval requested. MNRF requested
further edits in 2014. Given the recent changes in resource use on the landscape, government
priorities, and public expectations since planning was initiated, a third version of the plan was
subsequently developed in 2015 that provides more details around some key elements. The
updated version also incorporates results of a number of high priority data gap study
commitments completed and/or further developed by proponents between 2009 and 2016.

2.3.6. Plan Amendment, Review and Renewal

In accordance with the 2002 Water Management Planning Guidelines for Waterpower, Phases 7
to 9 of the WMP process provided for ongoing maintenance of the WMP, once approved by
MNRF. The manner in which these activities were to be accomplished was described in previous
draft versions of the WMP:

Compliance self-monitoring and reporting

Effectiveness monitoring and reporting

Periodic auditing

Plan amendment criteria and processes

Formal plan review.

Prior to 2016, the MNRF oversaw the entire planning process and facilitated and promoted plan
maintenance through periodic reviews. In 2016 a new Technical Bulletin Maintaining Water
Management Plans was released by MNRF, outlining new requirements for proponent-driven
activities that would occur on an ongoing basis. These new requirements have been
incorporated to the plan and will be carried forward, as appropriate for this complex plan.

2.4. Spanish & Vermilion WMP Terms of Reference

The original Terms of Reference, as developed and approved by the Steering Committee, may be
found in Appendix A. The document contains detail on the following:
e Spanish & Vermilion Rivers water management planning goals and objectives
e Background planning, principles and issues
- Spanish & Vermilion Rivers Management Area Description (watershed, fisheries,
recreational uses, communities)
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2.5.

- Water Control Facilities and Management
- Protected Areas
Organization for Planning
- Original Steering Team members
- Original Planning Team members
Roles of Various Participants
- Steering Team roles
- Planning Team roles
- PACroles
- Proponent roles
- First Nation roles

Spanish &Vermilion Rivers WMP Objectives

Objectives specific to the Spanish & Vermilion Rivers WMP were developed based on the review
of issues and concerns that emerged from public and First Nations consultation, and based on
the mandates and concerns of plan participants (see Section 6 and Appendix C). These formed
the basis for the evaluation of various operational regimes. For some objectives, sub-objectives
were developed to address more specific issues. The order in which they are presented does not
indicate priority.

2.5.1. Erosion

Erosion was identified as an issue in most waterbodies, therefore an objective was
developed to identify the causes of erosion and related processes on specified lakes and
rivers as well as determine to what extent water management practices are contributing
to the rate of erosion. Operating practices that mitigate erosion are to be considered for
implementation where feasible.

2.5.2. Power Generation

In order to reduce dependency on the grid, power production will be optimized while
addressing other socio-economic and environmental concerns within the areas of
influence.

2.5.3. Protection of Shoreline Property and Infrastructure

Water Supply:
» To manage minimum water levels in order to mitigate concerns with the
exposure, freezing and drying up of water lines, wells and points.

Shoreline Property Damage:
» To manage water levels and flows in such a way to minimize the damage to

shoreline structures, specifically:

o Minimize the damage to docks caused by ice build-up and the winter
draw down;

o Minimize the damage to docks and other shoreline structures caused by
ice and rising water levels; and

o Minimize the damage to docks caused by fall storms.

Water Levels:
» To manage water levels to address issues with high water and inconsistent
levels:
o Minimize the flooding of property that may lead to the damage of
property and well water contamination; and
o Reduce variability and fluctuations in water levels.
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2.5.4. Aquatic Ecosystems

Fisheries:

» To maintain or enhance the fisheries by considering sufficient water levels
and flows that meet the life history requirements of different fish species;

» To determine if winter draw downs negatively impact fall spawners, and to
mitigate where possible;

» To determine if current operating regimes negatively impact spring spawners
and to mitigate where possible; and

» To consider options which provide minimum flows for fish and other aquatic
organisms downstream of dams and generating stations.

Wildlife Habitat:

» To manage water levels and flows in such a way that may protect, maintain or
enhance wildlife habitats and populations, by considering wildlife needs and
aguatic ecosystem principles;

» To determine if sufficient water levels are being maintained during the winter
and early spring for beaver to to facilitate where possible;

» To determine if sufficient water levels are being maintained in the spring and
summer for wetlands and moose aquatic feeding areas and to facilitate where
possible;

» To consider the habitat needs of breeding waterfowl, loons and other wetland
birds during the spring and summer and to facilitate where possible;

» To determine the impacts of water management operations on the habitat
requirements of rare, uncommon or endangered species and to mitigate
where possible; and

» To mimic variability of water level fluctuations found in nature.

2.5.5. Recreation

Boat Launches:
» To determine if water levels are adequate for boat launching and docking,
and to facilitate where possible.

Navigation:
» To determine if sufficient water levels and flows for boating and navigational
purposes are being met, and to facilitate wherever possible.

Snowmobiling:

» To review snowmobiling safety concerns, and where possible, manage water
levels during the winter to provide more favourable conditions for
snowmobiling. Note: The Planning Team will not develop options specifically
for snowmobiling, but will evaluate potential impacts of various options on
snowmobiling activites. Ultimately, the safety of any lake for travelling must
be determined by considering a number of factors beyond those under
discussion in this WMP. Snowmobilers are advised to consult their local
snowmobile club for established routes and to utilize marked trails.

2.5.6. First Nations

To determine if current operating regimes are affecting current and traditional uses and,
where possible, manage water levels and flows to minimize damage to, maintain or
protect these uses.

Spanish & Vermilion Rivers Water Management Plan — November 2016 17



3.0 PHYSICAL & BIOLOGICAL ENVIRONMENT

3.1. Physical Setting — Spanish & Vermilion Rivers Watershed

The watershed of the Spanish River (Figure 3.1) is situated in the northeastern part of the
Province of Ontario, north of Georgian Bay, on Lake Huron. It is the largest basin draining into
Lake Huron, covering an area of 13,500 km? (5,212 mi2). The river is a total of 260 km (162 mi)
long. The Vermilion River is a main tributary of the Spanish, as are the River Aux Sables,
Wakonassin River, Snake River, Agnes River and Moncrieff Creek.

Spanish and Vermilion Watersheds

Legend
— Highway Rivers
—— Primary

Lakes
Secondary [ punicipattes

Raiey Tounships

[ watersheds

Figure 3.1: Spanish & Vermilion Rivers watersheds

The Spanish River is identified provincially, by the MNRF, as tertiary watershed 2CE. The
headwaters of the Spanish River originate at the height of land which is the drainage divide
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between the Great Lakes St. Lawrence watershed and the Arctic watershed flowing into Hudson
and James Bay. The river reaches its outlet into the North Channel of Lake Huron at the town of
Spanish.

The Spanish and Vermilion Rivers watershed is located on the Precambrian Shield, with the
general drainage pattern controlled by bedrock terrain whose faults form a series of parallel,
elongated systems draining from north to south. The bedrock is overlain by discontinuous
surface deposits consisting of east-west trending ridges of glacial till and plains of lacustrine
sands, left over from glacial lakes, are dominant features of the landscape. Clay and organic
deposits occur less frequently (Roed and Hallett, 1980).

The primary urban developed areas of watershed 2CE, the largest being the Town of Espanola,
occur in a relatively small southern portion of the Spanish River watershed along Highway 17
West. The remainder is largely undeveloped land, portions of which are subjected to resource-
based activity - primarily forestry.

The Vermilion River, watershed 2CF, is included as part of the WMP because it is a main
tributary of the Spanish River and is also a tertiary watershed. Its headwaters originate in the
Township of Frechette in the rugged northern Precambrian ridges. The Vermilion River has a
number of major tributaries and sub-drainage areas. The largest is the Onaping River system.
The Onaping River flows southerly for 115 km (71 mi) and forms a drainage basin of 1650 km?
(638 mi?). This system discharges in three directions: southerly to the Vermilion River; westerly
to the Spanish River; and northerly to the Mattagami River. The Onaping River meets the
Vermilion River near the town of Dowling in the City of Greater Sudbury.

The Vermilion River generally flows in a southerly direction and follows a meandering path to its
confluence with the Spanish River southwest of Wabagishik Lake. It has a total length along its
main channel, of approximately 248 km (154 mi) and encompasses a drainage area of over 4,300
km2 (1,687 mi2). The main channel and its primary tributaries, flow through differing geographic
formations, from exposed bedrock to flat valley lands to rolling clay/silt plains. The elevation
change along the main channel from the headwaters to the confluence is approximately 251 m
(825 ft).

The Vermilion River watershed has been heavily influenced by urban development dispersed

throughout the municipality of the City of Greater Sudbury, which comprises about one-half of its
total watershed area. Mining activity in this area has been extensive over the past century owing
to the rich copper-nickel ore deposits contained in the unique Sudbury Basin geological structure.

3.2. Hydrological Conditions

Hydrology, or runoff conditions, in watersheds are affected by a number of natural parameters,
including size of the area, topography, soil type and environmental conditions including
precipitation, temperature and humidity. Climate Normals calculated for the Environment Canada
Weather Station in Sudbury, Ontario give an indication of weather variability for the WMP
watershed area. A summary of selected climate variables pertinent to the operation of water
control structures is presented in Table 3.2.

3.2.1. Modified versus Natural Flow Regime

Human-derived modifications to natural hydrological conditions include land use and water
control structures. The Spanish &Vermilion River watershed flow has been partially regulated for
more than a century to facilitate logging and industrial hydropower generation activities as well as
to meet needs for municipal and industrial consumptive water supply, flood control and
recreation. Storage lakes created by dam construction moderate natural flow and affect runoff
conditions. Land use in watershed catchment areas can also drastically affect runoff
characteristics.
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Through comprehensive modeling of factors that determine runoff characteristics, a cumulative
rule curve was established for the Spanish River reservoir lakes whereby water levels are
managed to target elevations throughout the year in order to balance the needs of various river
users. This modified flow regime is described in the 1993 Spanish River Water Management
Plan (Appendix G).

The MNRF, through the Aquatic Ecosystem Guidelines (January 2003), has requested
consideration of modified versus natural flow regimes for river systems managed for water power.
To aid in the evaluation of options for the Spanish/Vermilion system, Flow Metrics Sheets were
prepared by MNRF staff (see Appendix E). Table 3.2.1 presents actual regulated flow data along
with simulated natural flow data, generated by computer modeling, for 3 locations where suitable
historical flow data was available for comparison:

1. Spanish River at Big Eddy Generating Station
2. Vermilion River at Wabagishik Generating Station
3. Spanish River (downstream of Vermilion River confluence) at Espanola

The storage/reservoir lakes associated with generating facilities are operated in a way that
maximizes the water available for power generation throughout the year. Lake/reservoir levels
are drawn down in the fall/winter to make room for spring freshet waters. This results in higher
than normal fall/winter flows in connecting streams and rivers when additional water is being
released, but suppressed flows during spring freshet when water is being held back.

The month of maximum median flow for all three facilities is April under both regulated and
natural flow regimes. The Spanish River sites typically experience their lowest actual and
simulated minimum median flows in August. The minimum median flow on the Vermilion River at
Wabagishik Lake also occurs in August for the simulated natural data set, whereas the regulated
data set (much smaller database) shows this occurring in September.

Mean rising rates of change of flow are higher in a natural flow regime than in the regulated
regime due to a buffering effect provided by water storage areas. Average falling rates of change
of flow are lower in natural flow regimes. Regulated flow regimes tend to have similar mean
rising and falling rates.

Bankfull flows are those which bring the water to the edges of the banks and influence the
channel characteristics in conjunction with local surficial geology. These flows are those that
occur once every 1.5to 1.7 years (Leopold et al., 1964 and Annable, W.K., 1996). Riparian flows
are those between a 2 and 20-year return period where water channels overflow their banks and
enter floodplains. These regular occurrences are necessary to fill the needs of riparian
ecosystems. Both bankfull and riparian flows exhibit a higher range in the natural regime as
compared to the regulated flow regime at Spanish River sites and the ranges overlap. For the
Vermilion River site, the regulated and natural flow regimes are similar, with a greater overlap.

For the purposes of this WMP, those areas subject to potential impacts of water management
practices (dam management) are of primary interest. However, it must be noted that physical
and biological features of the upland portions of the drainage area have an important role to play
in hydrology. Disturbances from urban development and resource extraction (logging, mining,
etc.) can alter the natural landscape, along with the natural flow regime of surface and
groundwater. Flows at facilties operating as “run of river” (e.g. Wabagishik) may not necessarily
compare directly to modeled natural flow regimes due to upstream water taking and control
structures (e.g. City of Greater Sudbury is upstream of Wabagishik).
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Table 3.2: Climate Normals for Sudbury, Ontario 1961-1990
(Source: Environment Canada National Climate Data and Information Archive www.climate.weatheroffice.gc.ca)

Parameter Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily Temperature (°C) -135 -11.9 -5.6 3 10.8 15.8 19.1 17.4 12.3 6.1 -1.3 -9.9
Daily Maximum
Temperature (°C) 85 6.7 05 8.2 16.7 216 24.8 22.8 17.3 10.4 2.2 56
Daily Minimum
Temperature (°C) 18.7 17.3 -10.8 23 4.9 10 13.3 12 7.2 1.7 48 14.3
Extreme Maximum 172 6.7 15.9 298 33.9 33.9 338 36.7 311 25 17.8 14.4
Temperature (°C)
Extreme Minimum
Temperature. (°C) 39.3 -37.8 -30.2 21.1 6.7 16 4.1 11 5.4 -10 25 35.4
Rainfall (mm) 9.2 6 26.3 45.6 69.4 84.1 713 87.4 102.9 69.3 48.9 15.2
'(Er:]‘g]e)me Daily Rainfall 50.8 19.3 47 49.9 62.8 86.9 91.8 777 112 55.6 371 42.9
Snowfall (cm) 59.5 48.9 37.9 18.1 1.7 0 0 0 0.1 6.7 32.6 61.2
E:’;g)eme Daily Snowfall 37 37.8 34 335 9.9 0 0 0 1.8 252 23 27.2
Snow-depth at Month- 40 40 13 0 0 0 0 0 0 0 8 28
end (cm)
Days with Maximum 4 4 15 28 31 30 31 31 30 30 19 6
Temperature >0°C
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Table 3.2.1: Regulated (actual) versus Natural (simulated) Flow Metrics for the Spanish River at
Big Eddy GS, Vermilion River at Wabagishik GS, and Spanish River at Espanola GS. Source:

MNRF — See Appendix E.

SPANISH RIVER AT BIG EDDY GENERATING STATION

REGULATED FLOW
(1996-2004)

SIMULATED
NATURAL FLOW
(1970-1999)

DESCRIPTIVE METRICS

Mean Annual Flow (m3/s) 83.4 83.4
20% Time Exceeded Flow (m3/s) 88.8 111.0
Median Flow (m3/s) 63.3 52.3
80% Time Exceeded Flow (m3/s) 22.4 30.7
Month of Max. Median Flow April April
Month of Min. Median Flow August August
TARGET METRICS
Riparian Flows (Q2-Q20) 301-905 472-1130
Bankful Flows (Q1.5-Q1.7) 223-257 385-408
SIMULATED

VERMILION RIVER AT WABAGISHIK GENERATING
STATION

REGULATED FLOW
(1996-2004)

NATURAL FLOW
(1970-1999)

DESCRIPTIVE METRICS

Mean Annual Flow (m3/s) 44.4 44.4
20% Time Exceeded Flow (m3/s) 39.1 59.4
Median Flow (m3/s) 254 27.9
80% Time Exceeded Flow (m3/s) 12.4 16.3
Month of Max. Median Flow April April
Month of Min. Median Flow September August
TARGET METRICS

Riparian Flows (Q2-Q20) 189-501 185-402
Bankful Flows (Q1.5-Q1.7) 145-165 130-144

SIMULATED

SPANISH RIVER AT ESPANOLA (DOMTAR)
GENERATING STATION

REGULATED FLOW
(1972-2002 data)

NATURAL FLOW
(1970-1999)

DESCRIPTIVE METRICS

Mean Annual Flow (m3/s) 125.1 128.3
20% Time Exceeded Flow (m3/s) 161.9 172
Median Flow (m3/s) 91.6 81.3
80% Time Exceeded Flow (m3/s) 53.2 47.8
Month of Max. Median Flow April April
Month of Min. Median Flow August August
TARGET METRICS

Riparian Flows (Q2-Q20) 585-1110 719-1720
Bankful Flows (Q1.5-Q1.7) 449-504 565-621
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3.3. Biological Conditions

3.3.1. Area Ecological Studies

The Spanish and Vermilion Rivers watersheds support a diverse range of biota which is reflective
of a diverse range of influences. Recognizing this diversity and the need to protect representative
natural features of Ontario’s landscape, the MNRF has undertaken a number of initiatives to
inventory, classify, identify and subsequently manage areas of interest through allocations under
the Ontario Parks system (Crins and Janetos, 2006). The MNRF has developed an Ecological
Land Classification (ELC) which is based upon geological, climate, topographical and pedological
considerations, as these are a primary influence on biological features of natural landscapes.

The bulk of the Spanish River watershed lies within ELC Ecodistrict (or Site District) 4E-3, which
is mostly composed of Crown Land whose accessibility is limited. The watershed area has
historically been subject to logging activities and forest resources continue to be harvested in the
area, but it is largely pristine. Most of the Spanish River's main channel area and headwaters
has been protected through land designations under the MNRF Ontario Parks system. Ecological
data collected through resource management activities is extensive.

South of Ecodistrict 4E-3, beginning roughly at Agnew Lake in the west and Capreol in the east,
is Ecodistrict 5E-4. This district encompasses the Vermilion River below Onaping Lake and
includes the City of Greater Sudbury urban area. Much of the landscape near the city has been
altered by industrial and urban activities that began in the late 1880’s. Subsequently, fewer sites
have been allocated under the Ontario Parks system. Ecological studies completed in
association with the evaluation of industrial impacts and recovery efforts in the Sudbury area are
plentiful.

The Spanish River crosses into Ecodistrict 5E-3, below Massey, just before it reaches Lake
Huron. In 1985, the Spanish River Harbour (or lower Spanish River) was identified, by the
International Joint Commission (IJC), as an Area of Concern (AOC) in the Great Lakes due to its
degraded quality and identified use impairments. It has since been designated an Area in Natrual
Recovery (AINC) following extensive industrial pollution abatement activities in the watershed and
the resulting restoration of impaired uses. Numerous ecological studies were generated through
the Remedial Action Plan (RAP) process.

3.3.2. Vegetation

The Spanish and Vermilion Rivers are located within a transition zone between the Great Lakes —
St. Lawrence Forest and the northern Boreal Forest regions of Ontario. Local climate and soil
conditions play a role in the distribution of tree species, which consist of a mixture of hardwoods
and conifers (Rowe, 1972).

Tree species appear largely mixed in Ecodistrict 4E-3 and transition in proportion moving from
south to north as the climate and terrain conditions change. Eastern hemlock, red oak and
American beech appear in the south, mixed with Eastern white pine, red pine, sugar maple,
yellow birch and red maple which are representative of the Great Lakes — St. Lawrence species.
These, in turn, transition with black spruce, balsam fir, white spruce, Jack pine, white birch and
trembling aspen which are more representative of boreal species. Single-species tree stands are
rare (Crins, 1996).

Acres (1978) surveyed vegetation at various locations in the Spanish River watershed, along its
main stem, between Agnew Lake and the Forks. The report described predominantly mixed
communities of poplar, jack pine, white pine, red pine and spruce. Sugar maple and yellow birch
occurred in the southern portion of the study area but were encountered less frequently, and in an
increasingly immature state, moving north. Black spruce and jack pine were more common in the
northern part of the study area.
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Black spruce, tamarack and eastern white cedar occurred in poorly drained depressions and
swamps. Red and white pines stands tended to be concentrated in the river valleys of the area.

Vegetation in a lowland swamp location subject to water level fluctuations and conditions ranging,
between spring and summer from wetland to dry peat, included predominant black spruce with
scattered balsam fir, jack pine and trembling aspen tree species and diverse shrub species
including lowbush blueberry, sourtop blueberry, Labrador tea, sheep laurel and willows. Moss
mats were dominated by Schreber’s and haircap moss.

Lowland forest site species recorded by Acres included balsam fir, black spruce, pine and white
cedar, sugar maple, white birch, yellow birch and poplar trees. Shrubs included mountain maple,
sarsaparilla, alder and willow. Herbaceous species included bracken fern, big-leaf aster, yellow
clintonia, and bunchberry.

Shoreland vegetation described by Acres as occurring in riparian floodplain areas included white
cedar, alder, willows, sweet gale, swamp gooseberry, dogwood, and stinging nettle. Floodplain
areas tended to contain predominant species of bulrush, sedges and grasses. Also occurring in
these areas were wild rose, yarrow, river cinquefoil and trembling aspen. Aquatic macrophytes
included arrowheads, bur reed, water lily, waterweed and bladderwort.

Following the work of Crins (1996), North-South (2001) completed a detailed biophysical study of
the Biscotasi Lake Provincial Park and Addition and the Spanish River Provincial Park (see
Section 4 for map). This study concentrated heavily on the characteristics of a large area of the
watershed that would be influenced by water management practices. Detailed species lists can
be found in the report, but pertinent general observations from the study included the following:

e Atotal of 367 species were encountered in the study area. Species counts in main
habitat types were: Forest 157 (80 exclusive to habitat), Wetland 225 (118
exclusive), Rock Barren/Cliff 54 (8 exclusive) and Beach 97 (24 exclusive).

e Only 8 species were non-native to the area — reflecting its non-disturbed nature. Two
provincially significant vascular plants were identified: yellow-eyed grass (Xyris
difformis) and awlwort (Subularia aquatica).

e The rich biodiversity within the study area was primarily due to the accumulated
numbers of species documented within many diverse locales of varying
microclimates. Singular areas were not highly diverse.

¢ Wetlands comprised less than 2% of the landscape, but harboured the highest
diversity. Open wetlands were particularly diverse. The highest species diversity was
encountered in the graminoid (grass) marsh vegetation type.

e Wetlands occurred primarily in narrow linear bands along lakes, rivers and creeks.
Lakeshores tended to be steeply sloping, so shallow zones for aquatic vegetation
were limited.

e Beaches were prevalent along the river. The diversity encountered on beaches was
reflective of the presence of successional vegetation species and distribution
capabilities of water.

e The report contained a discussion about downed woody debris and snags and their
importance to wildlife as nesting sites and hibernacula. Debris was plentiful in
marsh/fen swamp complexes, but lacking on rock barrens and soil bluffs.

e Most of the area studied was forested, with the forest age generally between 50 and
100 years.

Henry and Quinby (2010) describe Ontario’s old growth forests and the importance of dead trees
and snags for ecological succession and biodiversity. It is noted that these features are more
abundant in older forests. Haider (1992) notes that many people consider downed, woody debris
and snags to be aesthetically detrimental.
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3.3.3. Mammals

Larger mammals occurring in the area covered by this WMP include moose, black bear, timber
wolf, lynx, coyote, and, to a lesser extent, white-tailed deer. Of these species, Moose have
habitat requirements that include pond and wetland areas which can produce emergent and
submergent aquatic vegetation, as well as poorly drained areas supporting willow, alder and
dogwood. These water-based requirements form an estimated 45 to 60% of the total needs with
upland forest forming the balance of required moose habitat (Thomasson, no date). The forested
area in the vicinity of the confluence of the east and west branches of the Spanish River has been
identified as substantial late wintering habitat for moose. Small lakes in the area provide aquatic
feeding opportunities (OMNRF, 2000 NRVIS Mapping).

Other species utilizing wetlands as primary habitat are beaver, muskrat, mink and otter. These
species are common in the watershed, but occur primarily away from the main channels (Acres,
1978). Beaver require waterbod