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1.0 Introduction and Rationale

The Big Creek watershed drains over 7,000 hectai€800 acres) including parts of the
urban core of Amherstburg as well as rural andcagitiral lands to the south. In
ERCA’s 2006Watershed Report Card the Big Creek watershed scored higher than any
other in the region. Total natural areas coveragpproximately 19%, including
approximately 11% wetland and 8% tree cover. Tgell above the regional average
of 2.5% wetland and 5% tree cover. In additiomfesie water quality fared better at the
two permanent monitoring stations on Big Creek thlsewhere in the region.

Big Creek Marsh is the watershed'’s largest natueatage feature, and consists of
approximately 900 hectares (2,500 acres) of PraaligcSignificant Wetland that has a
controlled outlet to Lake Erie. The marsh is agmrovincially-identified significant life
science Area of Natural and Scientific Interest )\ Environmentally Significant Area
(ESA), and globally Important Bird Area (IBA).

Notwithstanding this, the Big Creek watershed heenlsubstantially altered since
European settlement. Alterations to drainage tindlow control structures and the
construction of drains and re-routing of watercesrss well as clearing of natural
features for various land uses have resulted inynmapacts. These include changes in
watershed hydrology, reductions in water qualityd diminished ecological function.

A number of recent land and resource use activéinesapplications in the Big Creek
watershed have highlighted the difficulty in assag$hese applications in the context of
the varied natural resource values and communityipes that exist in the area. In
particular, they have revealed a need for a wagerplhan that can be used to inform
decision-making related to a variety of local atité¢ and uses. The development of a
watershed plan is consistent with a proactive aggrdo planning, and reduces reliance
on site specific sources of information (e.g., emvinental impact assessments) that are
developed as part of reactive planning processes.

The purpose of a watershed plan is to affirm anidiemtify and assess natural resources
in the watershed, and to establish appropriatéegjies for the protection or management
of these features and processes under presentioasdand as land use and other
changes occur over time. The plan must recoghe@nportance of creating an
inclusive vision for the watershed which supportbwerse agricultural industry, a wide
variety of recreational opportunities including king, bird watching and other passive
uses, with plentiful opportunities for residengabwth and other development.

A watershed plan will need to address two pricsitighe collection, analysis and
synthesis of technical information, within a praeésat allows for an expression of the
community’s vision for the watershed. These ptiesi which can occur concurrently



over the planning period, will be integrated latethe process to develop the watershed
plan itself.
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Figure 1: The Big Creek Watershed, Town of Amhmng

The information generated by this study will bedus®support planning, regulatory, and
implementation responsibilities of the study parsheand also guide voluntary
stewardship actions. It is expected that the Vgatest Plan will inform and influence
decisions and policies of the Town, the Consermafiathority, and other organizations.



2.0 Linkage to Provincial and Municipal Priorities

The Province’s natural heritage resources, watgicwatural lands, mineral resources
and cultural heritage and archaeological resoyso@gde important environmental,
economic and social benefits. The wise use and gesnent of these resources over the
long term is a key Provincial interest as expressedePlanning Act and the 2005
Provincial Policy Statement (PPS). To implememtviticial Policy the Municipality,
ERCA and other local agencies must ensure thaedwurces in the watershed are
managed in a sustainable way to protect esseobébgical processes and public health
and safety, and to avoid or minimize environmeimgdacts.

The PPS requires the maintenance of biodivergity,that protection of natural features
and the long term ecological function of naturaitage systems must be maintained,
restored or, where possible improved recognizinkglges between and among natural
heritage features and areas, surface water feanceground water features.

Furthermore, th€anada-Ontario Agreement Respecting the Great Lakes Basin
Ecosystem recognizes the clear linkage between tributaryreeatshore lake water
quality. Specifically, Annex 3 Lake and Basin Sursability of COA envisions
strengthened local science and information thatbeansed to enhance Great Lakes
sustainability to achieve social, economic and aqeaosystem well-being.

The Town of Amherstburg Official Plan (as adoptgddmuncil on September 11, 2006)
provides some goal and policy guidance regarditigrabenvironment areas, woodlots,
and wetlands (sections 3.4, 3.5 and 3.6). Theaks gmd policies generally emphasize
improving and enhancing the management of the Tewatural resource features and
functions through collaborative partnerships witiblc and private landowners and
organizations.

3.0 Watershed Plan Elements

The watershed plan will address several elemeose ©f which will require supporting
technical investigations, as outlined below. Techinstudies will be prepared as stand
alone ‘issue papers’. Approximate costs for thgpsuting technical studies are included
in the budget section of this Terms of Referer€ach technical study will include an
evaluation of issues and opportunities, as weleasmmendations, for the technical
issue being addressed.

3.1 Human Settlement

Basic background information on human settlemenh®Big Creek watershed will be
collected and summarized. This section of thentepil include a brief historical

context of the watershed from pre-European settiétn@es to present, with an
emphasis on human settlement patterns and landattepetions. In addition, a
description of current conditions in the watershatibe summarized using recent census



data and planning documents including informatiotamd uses, community
demographics, and employment characteristics.

3.2 Geology, Soils & Channel Morphology

Geology and soils fundamentally influence waterstiearacteristics including channel
form and background water chemistry. Existing ggimal and soils information will be
summarized and their implications for landscapenfand features will be described.

The watercourses that drain the Big Creek watersteddde private drains, municipal
drains, and reaches of natural channel with tresoaated hydrologic features e.g.
wetlands. A detailed watercourse morphology andien study will be undertaken to
determine existing conditions of watercourses ewlatershed (are they stable, unstable
or eroding?), the sensitivity of major watercourgescreased rates of erosion due to
urbanization and other hydrologic modificationgortions of the watershed, appropriate
stormwater management procedures to minimize atgnpal increases in erosion
associated with urbanization and other hydrologiciifications, and appropriate drain
maintenance procedures to enhance the stabilityhabitiat values of drains while
allowing for a continuation of their drainage fuoct Mapped information will also be
developed.

3.3 Natural Heritage and Fauna

Natural heritage features provide habitat for a&dity of species, reduce soil erosion,
purify air and water, and provide many other fumies. A detailed study of natural
heritage characteristics utilizing current, accedgimtocols will be completed as a central
part of the watershed planning process.

Initially, available documents on the watershediturnal heritage features and functions
will be reviewed. Considering the results of tlaekground review, and using current air
photography, all the natural heritage elementb@éwatershed with their associated flora
and fauna will be examined and evaluated usinghaistent criteria based approach.
These elements comprise wetlands, woodlands, meaalogvsuccessional areas
including abandoned pits and quarries, and cosidariuding drains and fencerows.
Existing documentation of the watershed’s natuegitige will be reviewed. Evaluation
criteria will need to be confirmed and may incluaasiderations of provincial
significance (significant wetland, habitat endaegeand threatened species, significant
woodlands, significant wildlife habitat, and sigoént valleylands) and regional
significance (ecological function, diversity, sifjoant species, significant communities,
and condition).

The original 1984 wetland evaluation defining thg Breek Marsh Provincially
Significant Wetland will be revisited and the weatlidboundary redefined. It may be
expedient to divide the watershed into subunith wéparate evaluations. Examples of
subunits are Back Creek-Mans’ Marsh, Upper Reactidnis, Middle Reach Wetlands
and Big Creek Shoreline Wetlands.



The faunal studies will rely on existing documeiataiavailable from the Holiday Beach
Migration Observatory, Holiday Beach Banding Stati@ntario Ministry of Natural
Resources, ERCA reports, private sector reportgjrilleHeritage Information Centre
database, Ontario Breeding Bird Atlas, and Chistigird Counts. Fish presence and
distribution information will be summarized fromahlable reports and studies.

Particular emphasis will be placed on documentaumél species at risk and their
significant habitat. Fieldwork will be requiredtalidate and update existing data.
Faunal inventories should be conducted during gpj@ate seasons based on advice from
the Ontario Ministry of Natural Resources and o#gerts, as appropriate.

Besides surveying for known species of interest¢gs at risk S1 to S3, rare in Essex)
of faunal groups such as birds, reptiles and anighsh the surveys will target butterflies
and odonata (dragonflies and damselflies) giventtiese two faunal groups likely have
as many or more rare species than the traditiangéts. Although species of interest will
be targeted when survey dates are chosen, it eceegbthat the full suite of common and
expected species will be recorded through fieldkarrthrough data from existing
databases.

The floral studies will require a three season imteey (spring, summer and fall) for
natural areas larger than two hectares in sizeg fotal of 53 patches. The resulting
species list should be specific to location witthia broad ecosystem components
outlined for the wetland evaluation. Species akRigl be located using global
positioning system (GPS) and population estimai#de provided. Natural
communities will be classified and evaluated ushregOntario Ecological Land
Classification protocol and geographically defirmedaerial photos. Old woodland (and
conceivably old growth) will be located throughiamwentory of large trees (diameter at
breast height 80 cm) with GPS locations.

Stresses and negative impacts on the watersheisahberitage will be noted.
Restoration and linkage opportunities will be idieed for consideration in the
development of the implementation recommendatidriseowatershed plan.

3.4  Surface Water Quality

Surface water quality fundamentally influencesdbmposition of aquatic communities,
the predators they attract, and the susceptilafifish and other aquatic life to disease
and other stressors. Tributary water quality disectly influences Lake Erie nearshore
and offshore water quality.

A detailed surface water quality study will be urtdken in order to characterize ambient
and long term water quality trends in the watersiedell as the sources of various
pollutants in that watershed. From 1964 to 199€se water quality in Big Creek was
monitored at two stations through the Provinciak&/&uality Monitoring Network
(PWQMN) program. This program was discontinuedafoumber of years due to
PWQMN cutbacks. At present, there are two watatityumonitoring stations, which



are monitored through ERCA’s region wide surfacéawguality monitoring program.
This monitoring has been conducted since 2000 fionited number of water quality
parameters.

Existing water quality data will be collected anthlyzed by adding additional fixed
water quality monitoring stations, and by complgtiegular as well as precipitation
event based sampling. Through this expanded progrelear understanding of ambient
water quality and the event based pollutant loalingm various sources to the
watershed will be achieved. This information daentbe used to establish water quality
targets for watershed sub-basins, with associatasurable actions to achieve those
targets, through the watershed plan itself.

Water quality parameters to be measured duringaeguad event based sampling will
focus on conventional pollutants includiBgoli, total suspended solids, turbidity and
nutrients. Water chemistry will be augmented bythie invertebrate monitoring at the
proposed water quality stations on the watersfiégtese water quality parameters are the
best indicators of land use patterns and impasiscésted with rural and urban land uses
in the watershed. Water quality monitoring will &@mpleted concurrent with water
quantity (i.e., flow) monitoring through the watardget study, which will enable
calculations of contaminant loadings to the recgjwater bodies. The water sampling
and flow measurements will be conducted during mbeonditions and also during
significant precipitation events.

An improved understanding of the contributions afious non-point sources of
contaminants will help in controlling and managinguts. The emerging field of
microbial source tracking (MST) will be utilized &ssist in identifying non-point sources
of fecal contamination. Many MST protocols areikde for research or practical
applications, and based on the initial water qualfibnitoring results, an appropriate
MST protocol will be used for further investigatgon

Current land uses in the watershed include urhaal,rand commercial/industrial, each
of which may influence Big Creek water quality cdimhs. Concentrations of non-
conventional pollutants such as organics (e.gtjpéss) and heavy metals (e.qg.,
chromium, lead, arsenic) will be assessed. Sigebsts for these parameters are very
expensive, samples will be collected twice, dunognal and extreme weather
conditions. Based on the results of this exeraisénér source track down activities may
be necessary.

3.5 Surface Water Quantity

Information on water quantity matters related tg Breek, specifically how and where
water flows, and how human activities affect groand surface water, is poorly
developed.

A detailed water budget analysis/assessment oblygical processes will be completed
to better understand the movement of water inatgus forms and pathways, and the



uses of water over time, on, through and belowsthréace of the earth. The water budget
will determine the volume of surface and groundwatailable for the benefit of both
humans and natural systems. Through the analiigigrhount of precipitation, runoff,
recharge, evaporation, transpiration, and natur@leathropogenic uses of water within
the watershed will be quantified. This will helptermine the impact of land use changes
on natural features such as wetlands, headwatas arel aquifer recharge areas. It will
also inform water quality management actions.

The water budget will address the following queasdio

* Where is the water? (i.e., where are the variousnsiaed hydrologic elements
located e.g., watercourses, aquifers?)

* How does the water move between these elemenis®hat are the pathways
through which the water travels?

* What and where are the stresses on the water? \&reetbe takings?

* What are the trends? Are levels declining, increasr remaining constant over
time?

Watershed modeling tools will be employed in thigly to answer the above questions
in terms of water resources assessment, developar@htnanagement. They will be
used to quantify the impact of watershed managesteategies, linking human activities
within the watershed to water quantity and quahtfgig Creek and its receiving body
i.e., Lake Erie.

Computer modeling (Soil and Water Assessment TOWIAT)) will be utilized to
complete the water budget analysis. Modeling tasisde:

* Development of data bases using geographic infeomaystem (GIS) layers on
spatial data (drainage, soil, land use, hydrogeglagd temporal data (climate,
precipitation, temperature, wind, radiation).

* Field investigations including infiltration testsaseflow monitoring, streamflow
monitoring, tile drainage monitoring, groundwatevel monitoring.

* Assessments including development of a continuatenshed (SWAT) model
with model calibration (based on streamflow data).

» Development of water budget estimates includinggserwater potential,
groundwater potential, recharge estimation, depaedsseflows, and
evapotranspiration.

In addition to the above, urban stormwater willdssessed collaboratively with Town of
Amherstburg Engineering staff using information\pded by the Town.
Recommendations will include a consideration ofrsteater management alternatives.
Further, the potential for water losses throughntiaesh beach during periods of higher
water levels in the marsh will be assessed. T¢8sssment may include the excavation
of small test pits.



The water budget analysis will consider the imgiiaras of changes in land use and
specific climate scenarios on the hydrological megi

Anecdotal evidence indicates that parts of the@igek is dry during summer months.
The study will explore ways to augment baseflowBion Creek.

3.6 Plan Implementation & Monitoring

Watershed planning processes ordinarily involvepifeparation of the plan, followed by
implementation, and an adaptive management pratessnitoring progress and
success and making mid-course adjustments as aegess

The communities’ diverse priorities for the watesgtand available technical information
will be used to develop the plan’s recommendatidRecommendations will consider a
number of criteria, including but not limited to:

* impact on the hydrological regime

* impact on surface water quality

* impact on natural heritage features

* impact on fish and wildlife populations
» technical feasibility

* impacts on private lands

» relative cost

* agency and public acceptance

The watershed plan will include a section addregssiatters relating to plan
implementation and monitoring. Implementation ops for the various
recommendations will developed featuring a ‘tool&gproach. Recommendations will
also including necessary follow up monitoring tisatequired to measure progress,
including but not limited to natural features cqweand surface and ground water quality.

4.0 Plan Development Process

Preparation of the plan will be a collaborativeqass guided by a Steering Committee
consisting of the Town of Amherstburg (one positi@&RCA (one position), Ontario
Ministry of Natural Resources (one position), QmtMinistry of Environment (one
position), Environment Canada (one position), Arstimirg Committee on the
Environment (ACE) (one position), and watersheddezgs (four positions). The
Steering Committee will be co-chaired by the Towd &RCA, and major project
milestones will be reviewed and endorsed by Towar€d and the ERCA Board. A
Steering Committee Code of Conduct is included jagefdix A.

Landowner representatives on the Steering Commitikkee selected through a public
nominations process. Committee positions will theeatised throughout the community,
and a short list of candidates will be interviewédselection committee consisting of the



Town, ERCA and ACE will select four candidates thi reflective of the diversity of
interests in the watershed.

It is expected that the Steering Committee wiiskawith Town of Amherstburg Council
on an as needed basis through ACE.

Community engagement will be a major focus of tleping process. In addition to
community representation on the Steering Commitiszgder public consultation
through Open Houses and/or focus group sessioni{$)enundertaken during each phase
of the planning process.

The process is expected to take approximately tvdohalf years. Project phases are
shown on Figure 2 and include:

Phase 1 — Project Initiation and Background Study
(October, 2007 — July, 2008)
» Confirm terms of reference
» Establish Steering Committee and confirm publicstdtation process
* Confirm funding and select consulting Project Maarag
* Collect, analyze and synthesize background infdonat
» Public Meeting #1 — develop environmental goals @njéctives

Phase 2 — Detailed Studies
(May, 2008 — September, 2009)
» Conduct natural heritage inventory
» Complete water quality study
* Complete hydrological assessment of watershedjdinal the Marsh
* Complete geomorphological assessment
» Steering Committee meetings / Council Liaison asasary
* Public Meeting #2 - update on technical studies
* Public Open Houses as appropriate

Phase 3 — The Plan
(September, 2009 — March, 2010)
* Integrate detailed study findings with the resaftpublic consultations to
develop prescriptive elements of the draft plan
» Steering Committee meetings / Council Liaison asessary
* Public Meeting #3 to provide input prior to deveaiognt of draft plan
» Public Meeting #4 to review draft plan

Phase 4 — Plan Implementation & Monitoring

(>April, 2010)
* Implement plan through mechanisms described ipldre on an ongoing basis
* Monitor progress and achievements and adapt plar@ssary
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5.0 Cost Estimate

The watershed plan will be coordinated by a consgil@roject Manager. Supporting technical studidido& completed primarily by
appropriately qualified agency and private sectmti@actors.

Total costs of the three year study are estimatée t8333,900 (see below). A cost estimate forgmieg the Watershed Plan is
included overleaf. Funding contributions are expedrom the federal and/or provincial levels, adl\as local sources.

Task Human Equipment/Lab Other Total
Resources

Project Management $125,000 $125,000
Geomorphology Study $18,000 $2,000 $20,000
Natural Heritage Study $74,000 $4,400 $78,400
Water Quality Study $15,000 $7,500 $22,500
Water Quantity Study $60,000 $20,000 $3,000 $83,000
Public Consultation $5,000 $5,000
TOTAL $333,900
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Appendix A — Steering Committee Code of Conduct

Purpose

The Steering Committee is responsible for providiamprehensive coordination and
direction to the preparation of the Big Creek Wsited Plan, as outlined in the Terms of
Reference Discussion Document.

Values

The Big Creek Watershed Plan Steering Committeees that a framework of
common values is an essential foundation for tiveld@ment and maintenance of a
strong working environment and effective teamwofke members of the Steering
Committee will apply the following values in allgects of doing business:

* Openness - Communicating and sharing informatiahideas
» Clarity - Using appropriate language and commuidoatechniques to bring
about clear understanding

* Understanding - Analysing, listening, and commutigpall aspects of what has
to be discussed

» Sensitivity - Caring for and being responsive @ tieeds of others in a respectful
manner

» Action - Establishing priorities and undertakingiatives based on desired
results

» Integrity - Ensuring that actions and decisionsxdbcompromise fundamental
values or principles

» Trust - Believing and having confidence in eacleotl achieve goals

» Flexibility - Being adaptable and willing to change

* Fairness - Being objective and equitable in aleaspof doing business

* Preparedness - Being ready with prudence, foresaglat forethought for the
actions taken

* Innovation - Being receptive to and taking freséyrapproaches

* Honesty - Telling the truth

» Decisiveness - Making decisions in a timely manner

» Commitment - Being prepared to help each otherakarhings happen.

Membership

The membership of the Steering Committee is limitedumber to improve decision-
making. Committee members include representafroes:

* Town of Amherstburg (one position) (Co-Chair)

» Essex Region Conservation Authority (one positi@g-Chair)
* Ontario Ministry of Natural Resources (one posi}io

* Ontario Ministry of Environment (one position)
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* Environment Canada (one position)
* Amherstburg Committee on the Environment (one posit
» Watershed Residents (four positions)

The watershed resident positions will be seledtealigh a full public process. All other
positions will be appointed by the member orgamzrat

Co-Chairs

The Town of Amherstburg and the Essex Region Ceasien Authority will sit as
permanent Co-Chairs of the Steering Committeederoto ensure local accountability
and maintain links with local decision-making. Troée of the Steering Committee Co-
Chairs are:

» to provide overall leadership to the Committee

» to call, set the agenda for, and oversee the comdunceetings

» to work collaboratively with all Steering Committeeembers, technical
specialists conducting the studies, and the broamlemunity to ensure the
project is progressing positively and towardsntemnded outcome.

Meetings

Meetings of this Committee will be held at the adlthe Chair, and will primarily be
conducted outside of normal business hours. dbigipated that decisions will be made
by the Steering Committee on a consensus basigverva simple majority vote may be
held if consensus cannot be reached. If a vdtelts any one member of the minority
shall be entitled to set out the minority positiorwriting to form part of the Meeting
Record. All approved Steering Committee Meetingd®ds will be a matter of public
record, and available for public review.
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