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PREFACE

The information contained in this Baseline Environmental Inventory (BEI) reflects the
Study Team’s understanding based on a review of available background information, field
visits, and consultation efforts completed to date. It is anticipated that more information
related to the environment in which the project exists will become known through
additional public consultation (i.e., the Community Liaison Committee [CLC] and Public
Information Centres [PICs]) and ongoing project development. New information will be
incorporated into the overall environmental understanding and alternative development
and evaluation processes as appropriate.
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1 Introduction

Montrose Environmental Solutions Canada Inc. (Montrose; formerly Matrix Solutions Inc.) has been
retained by the Long Point Region Conservation Authority (LPRCA) to complete the Teeterville Dam
Class Environmental Assessment (EA). As part of the initial project scope, Montrose has prepared a
Baseline Environmental Inventory (BEI) report, compiled as part of the Conservation Ontario Class
Environmental Assessment for the Remedial Flood and Erosion Control Project for the Teeterville Dam
(CO Class EA; 2002, as amended 2024).

The Teeterville Dam has been the focus of numerous investigations over the last 10 years, most
notably the Dam Safety Review and Condition Assessment (DSR; AECOM 2016), Sediment
Management Plan (SMP; AECOM 2018), the Teeterville Dam Design for Repairs (Stantec 2019), ongoing
temperature monitoring upstream and downstream of the pond (LPRCA 2015 to 2023), and benthic
monitoring for Big Creek at Concession Road 2 (select years between 2006 to 2023). These and other
background studies have been provided to the study team by the LPRCA and form the basis of the BEI,
supplemented by additional desktop and field assessments completed as part of the current project.

The objective of this BEl report is to summarize existing known information about the environment, as
defined within the CO Class EA process, within which the study process exists. As defined within the
Environmental Assessment Act, R.S.0. 1990, Chapter E.18, the “environment” is broadly inclusive and
considers the physical, biological, cultural, socioeconomic, and engineering/technical characteristics
related to a project. The BEI will, in part, provide the information needed to evaluate alternative
approaches and methods of addressing the problem statement and form the basis from which to
monitor the effectiveness of the preferred solution/action, once taken, to ensure environmental
impacts are appropriately addressed.

1.1 Study Area

The Teeterville Dam and Reservoir are located on the Big Creek in the village of Teeterville, near the
intersection of Teeterville Road and Teeter Street, in Norfolk County. The Study Team’s understanding
is that the LPRCA owns and operates the flow control structure portion of the dam and a small,
vegetated portion of the old embankment to the northwest, an area managed as the passive
Teeterville Conservation Area. Norfolk County owns the Teeterville Road right-of-way including the
bridge, road infrastructure, and lands abutting the dam and historic embankment immediately to the
northeast. As is typical for many historic dams, it is understood that the LPRCA also owns lands in the
reservoir area to an elevation consistent with the high-water level of the dam. To add certainty in this
regard, the LPRCA has commissioned a boundary survey to define the extent of LPRCA property limits
and, by extension, those of adjacent private properties. This work is being completed concurrently but
independently of the current EA work, with results anticipated to be available in spring 2025.

40856-522 Teeterville BEIR 2025-04-10 final V1.0 1 Montrose Environmental Solutions Canada Inc.



O MONTROSE
There are several private residential properties fronting onto Teeterville Road/Teeter Street and
backing onto the south side of the reservoir, with local institutional uses also in the immediate vicinity
including the Royal Canadian Legion Branch 526 property on the west, and the Teeterville Public School
to the east. Managed by the Long Point Basin Land Trust since 2016, the 2.8 ha Marshall Malcolm
Wetland Reserve is a natural, undeveloped area immediately east of the lower section of the reservoir,
nestled between the reservoir and the school properties. There is also a residential dwelling that is
located approximately 40 metres southeast, immediately downstream of the dam; however, the
dwelling’s lowest elevation appears to be above the reservoir water level. Figure 1 shows the study
area of the Teeterville Dam.

Study hrea-

Big Creek
Watershed

Legend
L J Study Area
B — Watercourse
Aerial Imagery from Google Satellite

Figurel Teeterville Dam Assessment Study Area

Originally constructed to support the movement of timber and later to provide power to mills,
including a grist mill and sawmill, a dam and reservoir have existed at, or near, the current site since
the 1830s. The existing dam was constructed in 1915 after a flood destroyed the original wooden dam
structure. The structure was modified by the Big Creek Region Conservation Authority (predecessor of
LPRCA) in 1962, adding three concrete piers to the downstream face to form four bays capable of
holding stop logs atop the concrete structure, which increased the head pond elevation by
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O MONTROSE
approximately 1 m. A steel truss bridge formed the road crossing associated with the dam until 1971,
at which time a new bridge was constructed immediately upstream, and the truss bridge was closed to
vehicular traffic. Following closure of the bridge across the dam to vehicular traffic, the truss structure,
a metal catwalk, and a series of platforms and gantries remained for another 50 years acting as a
pedestrian crossing and providing access for LPRCA operations staff to remove/replace stop logs.
As noted previously, the truss bridge was removed in 2022 due to safety concerns.

Oriented in a general northwest-southeast direction, the earthen berm portion of the dam measures
approximately 160 m, while the concrete spillway portion of the structure is approximately 31.5 m
long. Reservoir levels are maintained by timber stop log controls in a four-bay spillway configuration
structure at the south end of the reservoir. The dam consists of an upstream wall and downstream
base slab supported by three piers and two abutments and there are concrete wingwalls beyond each
end of the structure related to the bridge. The overall height of the dam from the top of the concrete
base slab to the top of stop logs is approximately 3 m. The earthen berm height to the north and south
of the concrete control structure is approximately 4 m high, with side slopes of approximately 2H:1V.
Further details regarding the physical dam structure can be found in the DSR (2016). A site photolog is
provided in Appendix A.

Figure2 Teeterville Dam — Downstream Face
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Figure 3 Teeterville Reservoir — Looking Upstream from County Road 25

The 12.5 ha reservoir created by the dam measures approximately 600 m long by 210 m wide, on
average. The reservoir and associated marshy perimeter areas have created valuable wetland and near
shore habitats for various sensitive species worthy of consideration, and the study area encompasses a
large section of the BC11 Provincially Significant Wetland Complex. The area surrounding the dam and
reservoir is mainly treed, with some residential, institutional, natural reserve and agricultural
properties in the immediate vicinity as previously described.

Downstream of the dam, Big Creek has been identified as a significant salmonid cold-water stream
habitat. While characterization of physical and ecologic conditions upstream of the reservoir is less
comprehensive, previous monitoring has observed species indicative of coldwater conditions through
these reaches as well. As an online structure with overflow stoplog controls, the dam represents a
barrier to passage of fish and other aquatic species, particularly in the upstream direction, a condition
which can represent both positive or negative impacts (e.g., limiting upstream migration invasive /
predatory or native populations, respectively).

1.2 Problem Identification and Project History

The Teeterville Dam and associated reservoir is one of 13 small dams and structures owned and
operated by the LPRCA (as of 2025). In accordance with federal and provincial requirements for all dam
owners, LPRCA routinely completes reviews of its structures to confirm compliance with current
standards and/or identify any deficiencies requiring rectification. The most recent Dam Safety Review
and Condition Assessment (DSR; AECOM 2016) undertaken for the Teeterville Dam identified that the
structure currently has a “Low” Hazard Potential Classification (HPC) for both normal (Sunny Day) and
flood conditions, primarily related to the limited incremental impacts to life safety, property, natural

40856-522 Teeterville BEIR 2025-04-10 final V1.0 4 Montrose Environmental Solutions Canada Inc.



’ey‘\ IVIUIN 1 RUDSE

environment, and the cultural and built heritage of the area should the structure fail. As a “Low” HPC,
the Inflow Design Flood (IDF) was “conservatively selected as the 100-year flood” (AECOM 2016).

Technical analyses completed as part of the dam stability and condition assessment, including an
assessment of the dam’s structural integrity, a geotechnical assessment, and a hydrotechnical
assessment indicated a need for remedial efforts. While the DSR concluded that the earthen
embankment portion of the dam was generally safe, though potentially subject to internal
piping/erosion, structural assessments related to the concrete abutments and piers found that the
dam does not meet federal and provincial safety criteria for sliding under all load cases and, as such,
represents a risk of failure. Given this assessment, operational adjustments were implemented with
the objective of reducing the hydraulic pressure on the dam. Seasonal dam height adjustments, which
historically had involved keeping 2 stoplogs in place through winter/spring and 4 stoplogs through
summer/fall, were terminated with reservoir elevations held at lower winter operating levels since that
time.

Given numerous identified structural deficiencies associated with the steel truss bridge structure that
existed at that time, the DSR concluded that bridge elements providing access to the top of the dam
structure represented “a potential liability and a danger to users” and recommended that its use be
limited or phased out until such time as future rehabilitation or replacement is completed. Elements
related to the steel truss bridge were removed in 2022.

Subsequent to the completion of the DSR, the LPRCA commissioned additional studies to inform and
support remediation planning. The first in this regard, undertaken in 2017, involved a more
comprehensive Sediment Management Plan (SMP; AECOM 2018) to help improve the understanding of
existing conditions including a characterization of the quantity and quality characteristics of
accumulated sediment within the reservoir, and to review and recommend methods for its monitoring
and management moving forward. Additional details on the findings of the SMP are summarized in
Section 3.1.7 of this report, and the entire report can be found on this project’s webpage.

Subsequent studies involved the Teeterville Dam and Truss Bridge Heritage Evaluation (Stantec 2018)
and in advancing a detailed design for repairs and navigating associated provincial approvals processes
(Stantec 2019a, 2019b, 2020). This work assessed possible dam repair options ultimately concluding
that an approach involving the addition of concrete mass to the dam structure, on the existing
concrete apron downstream of the existing vertical dam, represented a feasible alternative.

The design-for-repairs work developed preliminary approaches to construction including construction
phasing and sediment management strategies, and preliminary cost estimates. While consultations
with provincial approval authorities were undertaken, and preliminary design and permitting packages
submitted, the work stopped short of achieving final approvals.

Following a pause related, at least in part, to the COVID-19 global pandemic, planning for project
implementation recommenced in late 2021 with discussions held between LPRCA and Norfolk County,
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as the latter is the special benefitting municipality for the specific project. Beyond an ability to access
alternative funding sources at federal, provincial, non-governmental organization (NGO), or private
levels, responsibilities for any project implementation funding would fall to the County. With costs
estimated at approximately S1 million at that time, senior County staff requested LPRCA additional
assessment to ensure the preferability of the proposed repair approach, including reviews of elements
such as the natural environment and a program of public consultation involving Indigenous, agency,
and public stakeholders — effectively an environmental assessment.

The Conservation Ontario Class Environmental Assessment for Flood and Erosion Control Projects (CO
Class EA; Conservation Ontario 2024) process is summarized in Section 2 of this report, a copy of which
can be found on the project’s website or through a general internet search.

The objective of the current CO Class EA study is to is to characterize the broad environment in which
the project exists, and to identify and assess various rehabilitation, replacement, and removal options
to address the problem statement (i.e., the known structural deficiencies) to meet the objectives of the
LPRCA with respect to water management, public and worker safety, the risk of dam failure, the
protection of natural heritage features, fish and wildlife management, water supply, and recreation
aspects. Key to the CO Class EA process is the implementation of a comprehensive consultation
program involving Indigenous, agency, and public stakeholders.

2 Regulatory Framework

2.1 Legislative Network

The Ontario Ministry of Natural Resources (MNR), through the Lakes and Rivers Improvement Act
(LRIA), regulates alterations, improvements, and repairs to existing dams. Under Section 16 of the LRIA,
“no person shall alter, improve, or repair any part of a dam... unless the plans and specifications ... have
been approved” by the MNR. Likewise, under Section 2(1)(b) of O. Reg. 454/96, MNR approval is
required “to make alterations, improvements, or repairs to a dam that holds back water in a river,
pond, or stream if these may affect the dam’s safety, structural integrity, the waters or natural
resources”. Section 2(2) of O. Reg. 454/96 further specifies that LRIA Section 16 approval is required
before a person “operates a dam in a manner different from that contemplated by previously
approved plans and specifications approved by the Minister under Section 14 or 16 of the Act”. (O.Reg
454/96; Government of Ontario 2020).

Any works submitted for LRIA approval require supporting reports, analyses and calculations, and
drawings that are completed by a Professional Engineer. LRIA approval may be issued if the proposed
works meet the standards outlined in the various MNR/LRIA technical bulletins and guides including
the Alteration, Improvements and Repairs to Existing Dams (MNRF 2016), LRIA Administrative Guide
(MNRF 2017), and Dam Decommissioning and Removal (MNR 2011).
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2.2 Ontario’s Environmental Assessment Act

The Teeterville Dam Class EA study is subject to the provisions of Ontario’s Environmental Assessment
Act. The Act requires that, for any major public sector project that has the potential for significant
environmental effects, an environmental assessment be undertaken prior to implementation to
determine the ecological, cultural, economic, and social impact of the project.

The Act exists to “provide for the protection, conservation, and wise management of Ontario’s
environment”. The Act mandates clear terms of reference, focused assessment hearings, ongoing
consultation with all parties involved including public consultation and, if necessary, referral to
mediation for decision. Environmental assessment is a key part of the planning process and must be
completed before decisions are made to proceed on a project.

To comply with the requirements of the Act, two types of environmental assessment processes can be
applied to projects:

¢ Individual Environmental Assessment: This process includes the development of a project-specific
terms of reference that are submitted for review and approval to the Minister of the Environment.
This process is typically applied to large, unique or complex projects that do not have precedents
that demonstrate a predictable and manageable environmental impact.

e Class Environmental Assessment: This process applies to routine projects that have predictable
and manageable environmental effects and follow a terms of reference that has been previously
approved for certain types of projects.

2.3 Conservation Ontario Class Environmental Assessment Process

Conservation Ontario (CO) has developed the Class Environmental Assessment for Remedial Flood and
Erosion Control Projects (Conservation Ontario 2024) document to specify a planning and design
process which ensures that environmental effects are considered when undertaking remedial flood
and erosion control projects.

According to the Class EA document, a remedial flood and erosion control project includes those
undertaken by conservation authorities which are required to protect human life and property from
impending flood or erosion problems.

The CO Class EA process, graphically summarized in Figure 2, includes the following primary tasks:

e Initiate the Class EA and publish Notice of Intent

e Prepare a BEl including the characterization of existing conditions, such as hydraulics, natural
environment (terrestrial, aquatic and wildlife ecology) and geomorphology

e Develop alternative remedial measures and select the preferred measure

e Conduct a detailed analysis of environmental impact

e Prepare study report documentation

40856-522 Teeterville BEIR 2025-04-10 final V1.0 7 Montrose Environmental Solutions Canada Inc.
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Figure4 Conservation Ontario Class EA Process for Remedial Flood and Erosion Control Projects
(Conservation Ontario 2024)

Sometimes there are significant outstanding environmental concerns with a project that are not
resolved through the Class EA process. If, during the project planning and consultation processes of a
Class EA, there are agency or public concerns that cannot be resolved through consultation,
negotiation, or revisions to the Environmental Study Report (ESR), then the concerned party or parties
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may make a request to the Minister for a Section 16 Order (formerly Part Il Order) that could require
the proponent to:

1. Submit an application for approval of the project before they proceed. This is generally referred to
as an Individual Environmental Assessment (individual EA).

2. Meet further conditions in addition to the conditions in the Class EA. This could include conditions
for further study, monitoring, and/or consultation.

The Minister can also refer a matter in relation to a Section 16(6) Order request to mediation.

The request for a Section 16 Order should be made only when there are outstanding significant
concerns that cannot be resolved directly with the proponent (i.e., the Conservation Authority) during
the Class EA process. Requests are typically limited to outstanding concerns that a project going
through a Class EA process may have a potentially adverse impact on constitutionally protested
Aboriginal and treaty rights and where it is reasonable to believe that an Order may prevent, mitigate,
or remedy this impact. The request for a Section 16 Order must not be made for the sole purpose of
delaying or stopping the project or include issues that are not related to the project.

If a Section 16 Order request is made prior to filing of the Notice of Completion, the requestor will be
advised to bring the concerns to the attention of the proponent (i.e., for the current study this would
be the LPRCA).

Further details on the Section 16 Orders are provided in the CO Class EA guidance manual
(Conservation Ontario 2024) and/or the Ministry’s website: Class environmental assessments: Section
16 Order | ontario.ca.

2.4 Natural Heritage Legislation Policy

There are numerous agencies involved in implementing legislation, regulations and policies related to
natural heritage aspects including the LPRCA, Norfolk County, the Ontario MECP, the Ontario MNR, and
the federal Department of Fisheries and Oceans Canada (DFO). Table 1 provides a summary of the
legislation and guidelines relevant to this project.
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2.5 Source Water Protection
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A review of source water protection information, as contained within the provincial Source Protection
Information Atlas (MECP 2023) was completed and determined that there are no Wellhead Protection
Areas within the vicinity of the study area, though the entirety of the area associated with the
glaciolacustrine deposits of the Norfolk Sand Plan is identified as highly vulnerable aquifer (HVA) zone,
where the subsurface material offers limited protection from contamination resulting from surface

activities.
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3 Baseline Environmental Inventory

The following sections provide a detailed characterization of the study area of the dam and its
environs, including assessments of the existing physical, biological, cultural, socioeconomic, and
engineering/technical environments.

3.1 Physical Environment
3.1.1 Physiography and Surficial Geology

The surficial geology of an area provides the boundary materials into which a watercourse develops.
Properties of the surficial geology determine surface runoff potential, infiltration capacity, erodibility,
and, ultimately, channel form which are established through the interaction between these materials
and the area’s rainfall/runoff.

The study area is within the Norfolk Sand Plain physiographic region characterized as glaciolacustrine
deposited sediments, primarily consisting of coarse-grained sand with some finer textured sands and
silt deposited from glacial lakes (Chapman and Putnam 1984). The sand plain is considered a low relief,
highly pervious region. Big Creek itself is within a corridor of older and modern alluvial deposits
comprised of clay, silt, sand, and gravel (OGS 2010) that extends through most of the western portion
of the LPRCA’s jurisdiction. The sand plain ranges in thickness from less than a metre to over 25 min
isolated areas (Barnett 1982). The deep bedrock in the area is over 30 m below ground surface and
comprises Devonian limestone of the Onondaga Formation.

3.1.2 Drainage Network & Watershed

Teeterville Dam is located on Big Creek, within the village of Teeterville. The drainage area to the dam
and reservoir is approximately 204 km? with the main channel extending 40 km upstream of the dam
at an average slope of 0.2%. Within the upstream watershed, over 78% of the land is classified as
agricultural, 10% as wetlands, 8% as treed (e.g., deciduous and mixed tree forests, plantations/
hedgerows), with just over 3% (6.7 km?) of the watershed area having been developed. The area is
topographically characterized as generally low relief hills with well-defined valleys created by Big Creek
and minor tributaries through the sandy soils.

Downstream of the dam, Big Creek continues to flow southwest approximately 20 km to Delhi and
another 60 km (total drainage area of 715 km?) before discharging to Lake Erie near Port Rowan,
Ontario. Numerous smaller tributaries join along the creek’s route between Teeterville and its outlet at
the lake.

The headwater areas of the Big Creek watershed initially flow easterly before turning south after
crossing County Road 25 (Middle Townline Road), just south of Harley, Ontario. No significant valley
has been created within the creek corridor above the dam because of the relatively small runoff
volume from the sandy landscape. This corridor characteristic begins to change around Teeterville,
however, becoming entrenched, deepening itself to over 20 m at Delhi and remaining to its outlet.
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3.1.3 Hydrology

As described above, the Big Creek watershed is located on the Norfolk Sand Plain, with an associated
high infiltration/low runoff hydrologic regime that sustains high groundwater baseflow conditions.
The substantial infiltration within the native sand of the watershed results in a very dampened, low
surface runoff volume response, even from significant, infrequent storms. Most of the observed
maximum annual flows observed at the Water Survey of Canada gauge upstream (WSC 02GC011, Big
Creek Near Kelvin) are coincident with spring freshet events and likely involve snowmelt only or rain-
on-snow flow events on frozen or reduced infiltration ground conditions in the mid-winter to spring
period. Of the 33 maximum annual flow records (1964-1978, 2006-2023), only a single year (2021)
experienced an annual maximum peak flow outside of the December to May period, and only two of
those were in May (2014 and 2017).

The most current hydrologic modelling for the Big Creek watershed was completed by Montrose in
2024 as part of a broader update to all watersheds within the LPRCA’s jurisdiction. The model update
integrated the latest topography, soils, and land use mapping, and included a conversion from the
Guelph All-Weather Sequential Events Runoff (GAWSER) hydrologic modeling platform, which had
been used since 2006 (updated in 2019), to that of the Hydrologic Engineering Centre’s Hydrologic
Modeling System (HEC-HMS) platform, and calibration to recent rainfall events. The updated review of
watershed hydrology completed by Montrose in 2024 also included a statistical review of historic
gauged flow data on all stations with recent, long-term (20+ year) datasets, a group that includes
Water Survey of Canada gauges on Big Creek at Kelvin (02GC011) and Near Delhi (02GC006).

Table 2 provides a summary of peak flow estimates by return-period as determined through the
updated single-station flood frequency analysis (SSFFA) and HEC-HMS hydrologic modelling (Matrix
2024), as compared to various other sources. The GAWSER-derived flows are from the Long Point
Region Watershed Hydrologic Model (Table 3.3.2, S & A 2006). The DSR-derived 1:100-year return
period flows (AECOM 2016) were established using the PCSWMM modelling platform and were
compared against flows completed using different statistical methods and data from nearby Water
Survey of Canada (WSC) gauge stations, such as “Big Creek Near Delhi” (02GC006) and “Big Creek Near
Kelvin” (02GC011), with flows pro-rated using the single-station transfer method to a drainage area
equivalent to that of Teeterville Dam. The SSFFA flows for Teeterville were similarly derived using pro-
rating methodology as outlined in Watt et al., 1989.
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Table2 Peak Flow Estimates at Teeterville

Peak Flow (m3/s)

Return Moin & Statistical
Period SSFFA HEC-HMS GAWSER Shaw Analysis PCSWMM
(year) (OFAT Il) (HYDAT)
Matrix 2024 S & A 2006 ‘ DSR 2016
1.25 - 13.8 - - -
2 36.5 20.4 234 30.0 38.2 -
5 53.0 36.2 35.8 45.3 56.0 -
10 63.0 44.39 47.5 56.3 66.6 -
20 72.0 55.8 58.9 67.4 76.2 -
25 74.8 59.3 62.8 - 79.1 -
50 83.0 67.6 73.9 78.7 87.8 -
100 90.8 76.9 85.5 89.8 96.2 93.7
Notes: “-“ = no value

The modelled peak flow estimates are generally comparable, with the calibrated hydrological model
estimates (Matrix 2024) being slightly lower than those predicted by S&A (2006) and the DSR for all
return periods. Given the up-to-date nature of the flow estimation results, no additional modelling is
considered required at this time and the values cited herein, as well as the updated land use mapping,
will suffice for the preliminary evaluation of the alternative solutions. Should return-period flow values
become specifically relevant to analysis or reporting within the current EA process, the SSFFA-derived
flows will represent the most appropriate inflow design flows (IDFs) for the purposes.

3.1.4 Hydraulics

Hydraulic modelling of the Big Creek system in the vicinity of the dam has been most recently
completed as part of the dam break analysis within the DSR work (AECOM 2016). This work included
the creation of a new, unsteady state HEC-RAS model using topographic data from a Digital Elevation
Model (DEM; 20 m grid) and 1.0 m contours, dam outflow characteristics based on design drawings,
new survey information for the five watercourse crossings immediately downstream of the dam, and
additional crossing information for the Delhi area taken from an existing, historic HEC-2 model.

The dam break analysis was completed to confirm the dam HPC and IDF, based on the greatest
incremental losses that could result from dam failure. The extent of the analysis investigated
conditions from the dam to a point approximately 24 km downstream at the railway bridge in Delhi.
The analysis was conducted under two scenarios: failure under normal conditions (Sunny Day) and
failure under flood conditions.

The simulation for failure under normal Sunny Day conditions resulted in a very small flow rate
(0.37 m3/s) and no buildings are located within the associated flood inundation area. There is no
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potential for loss of life and minimal economic loss under this failure condition. The simulation for
failure under flood conditions indicated little difference in flood inundation limits between the
100-year flood event and a dam failure under the same event conditions, with no incremental increase
in loss of life, economic losses, environmental losses, and cultural built heritage losses.

The lack of incremental impacts associated with dam failure is a result of both the relative lack of flood
control offered by the dam, leading to failure flows that are very similar to those under non-failure
conditions, and as importantly (if not more so), the lack of buildings and people within the inundation
zones downstream. As these conditions would be expected to persist into the future, no matter the
outcome of the current Class EA, there is no expected need to update or further advance knowledge of
hydraulic conditions through downstream reaches within the current study.

3.1.5 Hydrogeology

A review of the MECP well records near the study area was completed to help characterize the
hydrogeological setting of the dam and reservoir. The study area is situated within the Norfolk Sand
Plain, with hydrogeology characterized by a mix of sand and gravel deposits, providing relatively high
permeability and good aquifer potential. These deposits are underlain by layers of silt and clay, which
act as confining units and influence groundwater movement. The region generally has a shallow water
table typical of the Norfolk Sand Plain.

3.1.6 Fluvial Geomorphology

A scoped fluvial geomorphic assessment of approximately 3.5 km of the Big Creek system was
completed in proximity to Teeterville Dam. The assessment included a desktop review of relevant
background reports and air photo analyses (current and historical) to gain an understanding of the
study area. A field investigation was completed to document existing conditions and processes
currently influencing the Big Creek. Results from the fluvial geomorphic assessment will provide insight
into ongoing processes and issues that should be considered within the evaluation and assessment of
any proposed works in the area.

Historical Channel Conditions

A sequence of historical aerial images was obtained from the University of Toronto (1954), Norfolk
County (1964), Southwestern Ontario Orthophotography Project (SWOOQOP; 2006), and ESRI (2018).

The review of historical aerial photography provides insight into changes that have occurred within the
watershed, to the drainage network, and within the immediate study area. A summary of key
observations from the historical aerial imagery is provided in Table 3; an outline of historical planforms
is shown on Figure 4, and the historical air photographs and LiDAR are included within Appendix C.

Along with historical imagery, Digital Terrain Models (DTM) developed from LiDAR-derived topographic
data sets can highlight changes in the topographic landscape that can also contribute to the historical
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understanding of the channel. A review of LiDAR from OMAFRA (2016) reveals that Big Creek has
historically been very mobile within the valley corridor. Historical (relic) meanders, cutoff channels, bar
formations, and valley wall contacts are visible, and show that the channel has occupied all parts of the
valley, both upstream and downstream of the dam (note: historic planform is often not visible within
the reservoir due to LiDAR’s limitations with water). Where prominent meander scars (i.e., historic
meanders that have migrated or been infilled) are visible, they appeared similarly sized to the current
channel geometry and had a similar meandering planform, identified by historic point bar
development.

Table 3  Historical Observations from Air Photographs

Year Key Observations

1954 e Area surrounding the Big Creek study area is predominantly agricultural with a sparsely wooded
riparian corridor ranging between 140 m and 600 m wide.

e The planform shows a regular meander sequence with a wavelength frequency of approximately
150 m and a uniform amplitude of 30 m upstream (north) of Teeterville Dam.

e Downstream of the dam site (note: road crossing and old-configuration dam), the channel
remains meandering, but with decreased wavelength (200 to 300 m, 35 to 50 m amplitude).

e Minor creek encroachment has occurred around Teeterville but consists predominantly of small
clearings or agricultural fields outside of the floodplain.

1964 e Construction of the modified Teeterville Dam was completed at the time of the air photograph,
with water levels appearing close to current levels.

e There appears to be some additional residential development on properties on the southeastern
and southwestern edges of the reservoir, where the existing Royal Canadian Legion (Branch 526)
and elementary school are located now (November 2024) along with some minor housing
development within Teeterville; much of the broader surrounding landscape remains agricultural
or under forest cover.

e Vegetation in the riparian corridor remains as was the case in 1954.

e The channel planform upstream of the backwatered conditions caused by the reservoir remains
similar in configuration to 1954 conditions and through the reach downstream of the dam.

2006 e No major changes to the surrounding land uses around Teeterville, the reservoir, or the channel
within the study area.

e The channel downstream of the reservoir has increased in sinuosity, with the channel now
occupying the full width of the available valley floor, and abandoning part of the occupied channel
from 1954.

e Migration has continued upstream of the reservoir, with most bends increasing in radius, and an
increase in length in previously straight sections of channel.

e Some development of depositional islands and vegetation clusters in the upper portions of the
reservoir and along the shallower edges.
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