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1.0 INTRODUCTION

The City of Guelph is preparing the Clair-Maltby Secondary Plan Master Environmental Servicing
Plan (CMSP / MESP) to establish a development plan for the last greenfield area of the City. The
MESP is intended to satisfy and fulfill the requirements of the Environmental Assessment Act and
the Planning Act. The Clair-Maltby Secondary Plan and MESP is in the process of being
developed by the Macaulay Shiomi Howson Ltd. (MSH)-Amec Foster Wheeler (AFW) Team, and
will be directly informed by the findings of the technical studies outlined in this Work Plan for the
Comprehensive Environmental Impact Study (CEIS).

A Preliminary Work Plan for the CEIS was submitted to the City as part of the proposal for this
project in March 2016. A revised Draft Work Plan was then prepared based on the Preliminary
Work Plan components and revised based on the review of available background, results of initial
site visits and monitoring undertaken over 2016, and discussions among the Consulting Team
and City Project Team. The Draft Work Plan was then circulated to a broad range of stakeholders
(described below) for review and input in October 2016. The City Project Team and Consulting
Team met with these groups between November 2016 and February 2017 to update them on the
status of the project and solicit feedback on the Draft Work Plan.

This Finalized Work Plan builds on the Preliminary and Draft Work Plan, including input from the
respective stakeholders, and has been updated and revised in response to:

Additional background information obtained and reviewed over the fall of 2016 and winter
of 2017;

Technical input from a wide range of stakeholders represented through the Technical
Steering Committee (TSC)!, Technical Advisory Group (TAG)?, Ministry of Natural
Resources and Forestry (MNRF), Environmental Advisory Committee (EAC) and River
Systems Advisor Committee (RSAC)3;

A boundary refinement to the Secondary Plan Area*,

The types and / or extent of landowner access granted to date; and

Dialogue with the City Project Team.

This Work Plan should be considered the ‘Final’ document guiding the work to be done in support
of the Comprehensive Environmental Impact Study (CEIS) and Master Environmental Servicing
Plan (MESP) for this study. Although there may be some additional minor refinements over late
2017 / early 2018 in response to comments and/or field conditions and/or changes in property
access, these will be noted in the Monitoring Reports for those years.

" The TSC for this project is comprised of key City staff from a cross-section of departments as well as representatives from the
Grand River Conservation Authority (GRCA), Wellington County, and Township of Puslinch.

2 The TAG for this project is comprised of 15 individuals with expertise in natural heritage, water resources / stormwater
management, transportation, planning, and waste water servicing.

3 EAC and RSAC are City advisory groups who review various aspects of various environmental projects and already have
established memberships and Terms of Reference.

4 Neumann’s Ponds, which have been identified as Provincially Significant Wetlands and are within the property known as 132 Clair
Road, have been added to the Secondary Plan Area.
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As shown in the figure below, the Consulting Team for this project is being led and coordinated
by Macaulay Shiomi Howson Ltd. (MSH) with support from Brook Mcllroy Inc. (BMI), Amec Foster
Wheeler (AFW), Matrix Solutions Inc. (Matrix), Beacon Environmental Ltd. (Beacon), Darryl
Cowell & Associates Inc (DCA), BA Group (BA), Watson and Associates Economists Ltd.
(Watson), and Archaeological Services Inc. (ASIl). AFW is leading and coordinating the CEIS and
the storm, water and wastewater component of the MESP technical studies (BA is conducting the
Mobility component of the MESP) with support from Matrix and Beacon for the CEIS.

CONSULTANT TEAM ORGANIZATION

COUNCIL
TECHNICAL
c’TYTPEi?;ECT -— STEERING
TECHNICAL COMMITTEE
ADVISORY GROUP T
COMMUNITY
WERKING GOV PROJECT MANAGER PUBLIC

< ENGAGEMENT
MSH
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! ' ! ! !

BMI

ENERGY PLANNING & DESIGN CEIS MESP DEMOGRAPHICS/
P i AFW P «s FISCALIMPACT
AFW MSH BEACON AFW
Bl D BA WATSON
2.0 PROJECT CONTEXT
2.1 Project Overview

In developing a technical understanding of the opportunities and constraints of the area as per
the Terms of Reference (ref. City of Guelph 2015b), Task A, the CEIS, will form the basis for all
the other studies including the Secondary Plan and the MESP. This process must integrate the
requirements of the Planning Act and Environmental Assessment Act, and also include a
comprehensive and inclusive consultation process. The individual components of the study have
been elaborated on in the discussion of each Task which follows in Section 3.

The key tasks to be completed as part of this study consist of the following:

Task A. Comprehensive Environmental Impact Study (CEIS)
Task B. Water/Wastewater Servicing Study
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Task C. Stormwater Management

Task D. Mobility Study

Task E. Energy and Other Utilities

Task F. Secondary Plan

Task G. Fiscal Impact Assessment

Task H. Community Engagement and Communications

As noted Task A, the CEIS, underpins all of the other studies in matters specific to the local area
environment, while Task H, Community Engagement and Communications, will be running
concurrently with all other tasks. The MESP will incorporate the results of Task B
(Water/Wastewater Servicing Study), Task C (Stormwater Management Plan), and Task D
(Mobility Study). The Secondary Plan (Task F) will reflect the results of Tasks A through D, and
also input from Task E, Energy and Other Utilities Study, and Task G Fiscal Impact Assessment.
Input received as part of Task H, Community Engagement and Communications, will be
considered and incorporated as appropriate throughout the process, as comprehensive and
sustained community engagement and communications will be central to this study.

The Team’s approach to the individual components of the study is elaborated on in the discussion
of each Task which follows in Section 3. The general approach to this study is based on the
principles of integration which will need to be applied to various aspects of this study as follows:

i. Integration with the City as a whole within the broader landscape context;

ii. Integration of development within the area’s unique natural/cultural heritage character;
ii. Integration of a more intense development form within the City’s evolving built form;
iv. Integrating stormwater and environmental management;

v. Ensuring the development of an integrated transportation system;

vi. A holistic approach to energy efficiency and greenhouse gas reduction; and,

vii. Integration of a sustainable financing plan.

The key to addressing the requirements in the Clair-Maltby Secondary Plan (CMSP) area is
finding the right balance between protecting the environment, enhancing the economy, and
fostering a healthy, sustainable, equitable and complete community in the context of Provincial
and City policies. Achieving this balance in the context of CMSP where protection and integration
of the Paris Moraine, and its associated functions, are required, will present some unique
challenges and opportunities.

The goal of the CMSP is to effectively and sensitively integrate the urban development of the
Clair-Maltby area with existing urban development in the City while respecting and protecting the
existing Natural Heritage System (NHS) and cultural heritage resources. In planning for and
accommodating the development of the Clair-Maltby area, the City will take a precautionary
approach in establishing policies for development.

TPB168050 Page 3



Clair-Maltby Secondary Plan and Master Environmental Servicing Plan (CMSP / MESP) Amec Foster Wheeler
Finalized Technical Work Plan for Comprehensive Environmental Impact Study (CEIS) Environment & Infrastructure
City of Guelph

October 2016 (Last Revised June 16, 2017)

2.2 Natural Heritage Planning Context

Unlike some Secondary Plan areas, the Clair-Maltby Secondary Plan Area already has an
identified and approved NHS. Given that this study will build on and refine the existing NHS, an
overview of the development and components of this system is provided in this section.

The City of Guelph’s NHS was first identified based on the technical information and guidance
assembled through the City’s Natural Heritage Strategy, which was undertaken in three phases
between 2004 and 2009. The Natural Heritage Strategy included consideration of all available
natural heritage data and mapping from existing sources supplemented with field surveys. These
field surveys included vegetation assessments using the Ecological Land Classification (ELC)
system, breeding amphibian surveys and breeding bird surveys, and incidental observations of
other plants and wildlife with a focus on species considered significant at the federal, provincial
and local scales®. Notably, a significant number of these surveys took place in the lands between
Clair Road and Maltby Road as this was (and remains) the largest area of undeveloped land in
the City, and was also an area for which natural heritage information from background sources
was lacking, particularly outside the Provincially Significant Wetlands. The Strategy was also
developed with input from consultations with a Technical Steering Committee, stakeholders and
the public.

The NHS and technical guidance developed through the City’s Natural Heritage Strategy was the
basis for Official Plan Amendment 42 (OPA 42), which was focused on City-wide natural heritage
policies and mapping, and was an update to the City’s former Greenlands system. OPA 42 was
approved by the OMB in June 2014 after all appeals were settled (with the exception of one site-
specific case) and is now in effect. The settlement process provided an opportunity to clarify a
number of the policies and refine the NHS mapping on some parcels.

The City’s NHS, as defined in the Official Plan (Section 6A) is “a combination of natural heritage
features and areas, including Significant Natural Areas and minimum buffers, Natural Areas,
Ecological Linkages, Restoration Areas and Wildlife Crossings”. The specific components of the
NHS are divided into two categories — Significant Natural Areas and Natural Areas.

Significant Natural Areas include: Significant Areas of Natural and Scientific Interest
(ANSI), Significant Habitat for Provincially Endangered and Threatened Species,
Significant Wetlands (including Provincially and Locally Significant Wetlands), Surface
Water Features and Fish Habitat, Significant Woodlands, Significant Valleylands,
Significant Landform, Significant Wildlife Habitat (including Ecological Linkages),
Restoration Areas, and their buffers (where applicable). Significant Natural Areas, once
confirmed as meeting the established criteria, must be protected as part of the NHS and

5 In the City of Guelph, “local” significance as it relates to species of plants and wildlife meant within the County of Wellington. As
part of the Natural Heritage Strategy working lists of locally significant plants and wildlife species were developed (with many
hours of volunteer support), as documented in Volume 2 of the Strategy.
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only very limited development is permitted within them (e.g., trails under certain conditions,
some types of storm water management).

Natural Areas include: Other Wetlands, Cultural Woodlands, Habitat of Significant Species
(that are not Provincially significant or Significant Wildlife Habitat), and their buffers (where
applicable). Natural Areas, depending on which criteria they meet, may be protected within
the NHS or may be developed in part or in whole as long as appropriate mitigative
measures are implemented.

The NHS policies are intended to form the basis for a system that will be sustainable in an urban
context and in the context of other stressors such as climate change, and are also intended to
protect aspects of natural heritage that are unique to and/or valued within the City of Guelph.
Policies that support this direction include:

The identification and designation of Significant Natural Areas, including Ecological
Linkages intended to support system connectivity;

Criteria to identify portions of the Paris Moraine which are considered significant in Guelph;
Opportunities to identify and designate Restoration Areas that will, among other things,
help build system resilience and contribute to the City’s tree canopy cover;
Requirements for minimum buffer widths to some NHS features (e.g. Significant Wetlands,
Significant Woodlands); and

Urban forest policies to support tree protection and replacement outside the NHS, as well
as management and stewardship of trees areas throughout the City.

The NHS in the Secondary Planning Area is set in a landscape dominated by hummocky
topography with no features that would typically be described as watercourses. It does however
have a number of wetlands and ponds that have formed in depressional areas where fine particles
and organics have accumulated over time. The area is also characterized by both upland and
lowland woodlands, plantations, thickets and meadows that exist among the agricultural lands,
farm structures, and estate residences.

Watercourses often form the backbone of natural heritage systems in urban areas. In the Clair-
Maltby Secondary Planning Area, areas of Significant Landform were used, in conjunction with
Significant Woodlands and Significant Wetlands, to help identify terrestrial Ecological Linkages
appropriate for this landscape through the Natural Heritage Strategy and OPA 42.

As part of the work for the Clair-Maltby MESP, additional natural heritage information will be
reviewed and assessed with the objectives of: (a) refining the current NHS (and in particular with
respect to Significant Wildlife Habitat and Ecological Linkages) and (b) having sufficient data to
inform options related to land use planning, transportation networks (including trails), and
servicing. Background information will focus on information collected since about 2005 when the
bulk of the Natural Heritage Strategy field work was completed. Natural heritage field work for this
study will focus on: verification and updating of available ELC mapping, reconciling and updating
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wetland mapping, and wildlife assessments that will, to the extent possible with the access
provided, provide more information about the range of species and wildlife habitats currently found
within the Secondary Planning Area and their movements between different critical habitats (e.g.
for breeding, overwintering).

The Secondary Planning Area supports a wide range of wetland types and sizes, including a
number of relatively small ponds whose hydrology is not well understood. Work has already
started (see the 2016 Monitoring Plan), and will continue over 2017 and 2018, to better
characterize how these wetlands are being sustained, along with the seasonal variation in their
water levels and quality. This is expected to help inform constraints and management strategies
in a context of needing to integrate a range of land uses while protecting the functions of these
wetlands.

Challenges and opportunities related to balancing protection of the NHS while accommodating
urban development in the Secondary Planning Area will include identifying appropriate routes for
new roads and trails, and approaches for integration of Significant Landform into the community
that highlight the area’s unique topography. Solutions to addressing these challenges through
creative land use planning, design and policy will need to be considered.

3.0 METHODOLOGY

This section outlines the detailed work plan for the CEIS and proposed approach to completing
each component of the study described in the project Terms of Reference. The Draft Work Plan
was based on the preliminary work plan submitted to the City as part of the proposal for this study,
which was developed based on the Consulting Team’s understanding of the requirements laid
out in the original Terms of Reference (TOR) (City of Guelph 2015b), as well as consideration of
comments received from various stakeholders through the TOR consultation (City of Guelph
2015a), and the Consulting Team’s professional experience and knowledge of the area. This
Finalized Work Plan has been updated based on:

Background information reviewed since project initiation;

Preliminary site visits and monitoring undertaken over the summer and fall of 2016;
Technical input from a wide range of stakeholders (represented through the TSC and
TAG developed for this study, MNRF, and established City advisory committees - EAC
and RSAC);

A boundary refinements to the Secondary Plan Area¥;

The types and / or extent of landowner access granted to date;

Opportunities identified among the Consulting Team to better integrate data collection
among the different disciplines and make it more robust; and

Extensive dialogue with the City Project Team.

8 Neumann’s Ponds, which have been identified as Provincially Significant Wetlands and are within the property known as 132 Clair
Road, have been added to the Secondary Plan Area.
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As noted in the Introduction, this Work Plan should be considered the ‘Final’ document guiding
the work to be done in support of the CEIS and the MESP for the project. Although there may be
some additional minor refinements over late 2017 / early 2018 in response to comments and/or
field conditions and/or changes in property access, these will be noted in the Monitoring Reports
for those years and discussed directly with the City Project Team.

TASK A: COMPREHENSIVE ENVIRONMENTAL IMPACT STUDY (CEIS)

Study Understanding

The CEIS forms one of the primary foundational studies to support the Secondary Plan.
Environmental features and the management of surface water and groundwater, touches all
aspects of land use change, including community and built form, transportation and servicing. As
such, the CEIS is to accurately define the key features and functions within the Secondary Plan
Area, and to establish their relationship to surrounding lands in the Primary and Secondary Study
Areas (defined in Phase 1 below) in terms of landscape scale functionality.

Based upon this characterization, the potential for impacts due to proposed land use changes
(including different options) can be assessed. Premised on the anticipated scope and nature of
impact, appropriate management strategies, including mitigation (i.e., avoidance, minimization
and compensation, including restoration), will be considered as part of a comprehensive
evaluation.

The study areas include the headwaters for the Mill, Hanlon and Torrance subwatersheds, and is
characterized by the generally well-drained and hummocky Paris Moraine topography which
provides significant infiltration and storage functions and sustains aquatic habitat in downstream
reaches. Therefore, establishing an understanding of surface water / groundwater interactions
and their influence on the local Natural Heritage System (NHS), as well as the broader
subwatershed systems, will constitute a core undertaking of the CEIS. The Work Plan which
follows describes this fully integrated process.

Phase 1. Background

Defining the CEIS Study Areas
As per the TOR, three (3) scales of study area (ref. Figure 1) are to be considered through the
CEIS. They have been defined as follows:

i. The Secondary Plan Area (SPA): representing the area that land use change will occur
as per an approved Secondary Plan. The lands are south of Clair Road East, north of
Maltby Road East, west of Victoria Road South, and approximately 1 km east of the
Hanlon Expressway in the City of Guelph. In the fall of 2016 the Neumann Ponds,
identified as Provincially Significant Wetlands within the existing NHS, were added to the
SPA.
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i. The Primary Study Area (PSA): is defined as the SPA plus a 500 m zone beyond this
boundary, allowing for assessment of ecological features and animal movements to and
from the SPA.

iii. The Secondary Study Area (SSA): includes the PSA plus the receiving systems beyond
the Clair Maltby SPA. This area considers the area’s hydrology and hydrogeology, as well
as natural heritage features and functions in the adjacent lands, to ensure that landscape
scale connectivity is considered from both a terrestrial and aquatic perspective. The SSA
boundary has been based on a number of factors including the area being modelled
(determined by appropriate groundwater and surface water model boundaries, which
inherently consider subwatershed boundaries of Mill Creek, Hanlon Creek, Torrance
Creek, Irish Creek and Lower Speed River), and groundwater flow divides (i.e., preliminary
predictions of where groundwater discharge may occur using outputs from the Tier 3
Model).

The limits of the SPA, PSA and the SSA have been confirmed with City staff and agency
stakeholders.

Phase 1: Background / Phase 2: Project
Technical Work Plan and Field Studies

i. Site Access and Approaches to Addressing Data Gaps

Most of the land in the respective study areas is privately owned. The focus of landowner access
efforts has been within the SPA and the PSA, where the more intensive field studies are taking
place. Sampling locations in the broader SSA have been focused on watercourses from locations
with public access.

In this process, the City has been responsible for primary contact with landowners, and for
securing and tracking permissions, as well as following up with landowners regarding questions
and concerns as required. This process was initiated in May 2016 with a landowners information
session (held Thursday May 26, 2016) and a subsequent mailout of requests for permission for
property access to each of the landowners in the Secondary Plan Area (see request form in
Appendix A). To date, different types of access have been provided by a number of landowners,
as shown in Figure 2.

The Consulting Team has been responsible for site access coordination support in terms of:

Following up with selected landowners and/or their representatives to provide technical
information where required (including meeting on site if requested by the landowner);
Keeping track of the locations and types of access to the various properties;
Undertaking the appropriate notification requests prior to actual site visits as required
(e.g., notification via email or phone, coordination with the landowner or their
representative); and
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Obtaining the necessary permits and / or clearances to perform intrusive sampling on
the site, such as Road Occupancy Permits, or performing service locates (Ontario One
Call), where required.

To date, the majority of access that has been provided has been for undertaking groundwater and
surface water monitoring than for ecological monitoring. Although it would have been ideal to have
full access across the SPA, the access provided, combined with relatively current sources of
available background information and access from City-owned lands and rights-of-ways (i.e.,
roadside surveys), is considered adequate to collect the types and levels of information needed
to inform the Secondary Plan.

The technical studies completed in support of the Secondary Plan are not expected to include all
of the site-specific information required to make final planning decisions for specific development
proposals on a given property. Following approval of the Secondary Plan, more detailed site-
specific assessments (e.g., additional wells and/or mini-piezometers for groundwater monitoring,
three-season vegetation surveys, Species-at-Risk screenings) will be required as part of local
Environmental Impact Study (EIS) or Environmental Assessment (EA) studies. The City’s Official
Plan already includes general guidance for undertaking EIS. Specific requirements for site-
specific EIS are typically developed through an EIS Terms of Reference which are vetted by the
Environmental Advisory Committee (EAC) and must be approved by City staff. Project-specific
EA requirements are also developed in consultation with one of the City’s Environmental
Planners.

Where data gaps are identified through the CEIS that cannot be filled due to site access issues,
these will be addressed through the Secondary Plan by either taking a precautionary approach to
land use planning and/or including requirements for filling these gaps through additional site-
specific studies in the Secondary Plan policies.

ii. Field studies and analysis
In order to supplement the available data from existing studies, reports and instrumentation,
a range of field assessments are being conducted in accordance with this Finalized Technical
Work Plan.

Field work commenced as of June 2016 in accordance with the Preliminary Work Plan focused
on collection of groundwater and surface water monitoring data (see Figures 3 through 5).
The field assessments and monitoring undertaken over the summer and fall of 2016 have
informed the selection and refinement of monitoring locations, and constitute the first year of
data collection of ground and surface water. Three (3) years of water-based monitoring data
will be collected to support analyses (as requested by the GRCA, City of Guelph 2015a). The
methods for the 2016 to 2018 hydrogeological and hydrologic assessments are described in
conjunction with the proposed monitoring for 2017 and 2018 for natural heritage and landform
provided in the following.
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Notably, a greater level of effort has been allocated to understanding the water resources than
the terrestrial natural heritage as there is already a NHS (as described in the foregoing) which
needs to be refined, rather than identified.

Natural Heritage
a. Ecological Land Classification (ELC), Wetland Mapping and Headwater Drainage
Feature Assessments (HDFA)

Ecological Land Classification (ELC)
Vegetation communities, identified using the ELC system (Lee et al., 1998), were
identified as part of the City’s Natural Heritage Strategy in 2004 and 2005, and have
been refined in some areas in 2008 (to verify plantation mapping) and between 2012
and 2014 as part of refinements from the OPA 42 settlements. This ELC base mapping
will be used as the starting point for verifying and updating the vegetation classification
in the SPA, including verification and refinement of wetland units.

Updates and refinements to the ELC polygons will be based on:

Analysis of current (spring 2016) aerial photography using orthorectified photos
in conjunction with wetland and contour mapping;

Field verification (including data collection using ELC field sheets) where access
has been provided (see Figure 2) in late spring / early summer and late
summer / early fall; and

Integration of current ELC based on site-specific field studies where available”
from existing and approved studies completed over the past decade in the PSA
(such as EIS or EIR) (as shown on Figure 6)..

Given the limited extent of access provided for vegetation assessments, the bulk of the
ELC verification and refinement will be a desktop exercise whereby aerial photography
is assessed in conjunction with other data sources and verified in the field where
possible. Polygons will be refined in ArcGIS10™ and provided digitally to the City once
complete.

As part of the ELC field surveys, there will be screening for the presence of any potential
Significant Wildlife Habitats (SWH) (including seeps or springs) and / or plant species
considered significant in the Province or County. However, given that these data are
being collected to support a Secondary Plan (and not a site-specific application),
feature boundaries will not be staked as part of this study, and three season vegetation
surveys will not be undertaken. This work, where required, will be undertaken as part
of site-specific EIS or EAs following approval of the Secondary Plan.

" ELC layers have been requested from the various landowners and, where provided, will be incorporated as appropriate, excluding
areas that have been developed or approved for development.
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Wetland Mapping

Under current Provincial, GRCA and City policies, development is not permitted within
Provincially Significant Wetlands (PSWSs), and a buffer of at least 30 m is required from
confirmed PSW limits. There are a number of wetlands evaluated as PSWs in the PSA,
as well as a number of unevaluated wetlands that are less than 2 ha in size. Although
stand-alone wetlands smaller than 2 ha are generally not evaluated, such wetland units
may be complexed?® with one or more larger PSW areas if they meet certain criteria®. In
addition, it was determined through the review of existing mapping that MNRF’s wetland
mapping does not align with the City’s PSW mapping in a number of locations.

The City is seeking to ensure that the PSW mapping for the SPA is as accurate as
possible to inform the Secondary Plan, however field verification and staking of all
wetlands in the PSA is not feasible at this stage. Therefore, the TSC and selected
members of the Consulting Team met with MNRF on January 11, 2017 to discuss,
among other things, an appropriate approach to verifying and updating the wetland
mapping in the SPA. At this meeting it was determined that:

PSW mapping and complexing prior to 2013 had been done using the
guidelines applicable at the time combined with the professional judgement of
MNRF staff. Going forward, MNRF’s decisions will be guided by the 2013
Ontario Wetland Evaluation System (OWES) Guidelines in conjunction with
additional guidance provided from MNRF — Guelph District regarding wetland
complexing. The Grand River Watershed Wetland Evaluation Protocol (GRCA
et al., 2005) includes some additional guidance that pertains to complexing of
small wetlands as well as when open water bodies are not generally
considered wetlands. It was agreed by GRCA and MNRF that this guidance
would still be applicable. A document that synthesizes the guidance provided
has been included in Appendix C.

For this study, Beacon is to use the updated ELC base to refine and reconcile
the existing PSW boundaries. It was recognized that these updates: (a) would
be based primarily on desktop assessments supplemented by drive-by
assessments and field assessments where access has been provided, and (b)
may involve relatively minor reductions or expansions to PSW boundaries.
These refined boundaries are to be provided to MNRF to update their mapping,
recognizing that these boundaries will still be subject to field verification and
staking as part of site-specific studies in the future.

8 “In a wetland complex, major functional discontinuities (such as uplands or open water lakes) may subdivide the area
into a number of distinctive wetland units, but the entire wetland area is evaluated as a single unit”. (MNRF 2013).

® The recommended approach and criteria for wetland complexing are provided on pages 39 and 40 of the OWES Manual (MNRF
2013). The criteria are quire broad and include (1) wetlands needing to be in the same watershed, except in headwater areas —
as occur in the Clair-Maltby lands and (b) wetlands needing to be within 750 m of each other.
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It was agreed that Beacon is also to use the updated ELC base to confirm
unevaluated wetlands and identify any additional wetland units not currently
identified as PSW. With respect to the wetlands not currently identified as part
of PSW complexes, it was agreed that these would be screened by Beacon
and the City using the guidance provided by MNRF and GRCA in terms of
whether they warrant consideration for complexing or not (see Appendix C). It
was recognized that Beacon and the City may not have enough information to
make an accurate assessment. In these cases, MNRF indicated that
recommendations could be made based on desktop information using a
transparent and systematic approach. Beacon and the City are to provide
preliminary recommendations to MNRF regarding whether or not wetlands
outside the existing PSW complexes should be considered for inclusion based
on the guidance provided. MNRF will then review this information and make
the final determination with the understanding that new or additional
information can be brought forward at any time.

Notably, even for wetlands confirmed as non-PSW, wetlands less than 0.5 ha
still require assessment under GRCA’s policies (specifically policy 8.4.4,
GRCA 2008) and wetlands between 0.2 and 0.5 ha require assessment under
the City’s Natural Areas - Other Wetlands policies (City of Guelph 2014).

Options for unevaluated wetlands include: being complexed with one of the existing
Provincially Significant Wetlands (PSW); qualifying as Locally Significant Wetlands
(LSW); qualifying as Other Wetlands (as per OPA 42); or being too small and isolated
to fit into any of these categories. Where access is provided, ELC will be confirmed or
refined as appropriate, using the ELC system as the basis for wetland polygon
boundaries.

Aquatic and Headwater Drainage Feature Assessments (HDFA)

As noted above, there are no known perennial watercourses in the PSA, and it is a
known headwaters area. Therefore it has been agreed that the aquatic habitat
assessment work in the SPA and PSA will entail a scoped Headwater Drainage Feature
Assessment (HDFA) undertaken in accordance with the most current HDFA Guidelines
(CVC and TRCA 2014). The work will be scoped to include: (a) a desktop assessment
identifying potential areas of intermittent or perennial flow based on ELC mapping,
MNRF wetland mapping, topographic and landform mapping, confirmed amphibian
breeding wetlands, and GRCA watercourse mapping; and (b) a “rapid” field assessment
in late winter / early spring 2017 to screen for flow in any of these potential locations
where there is access. Should flow be detected at any of these locations, follow-up site
visits will be required. In 2018, potential and/or confirmed HDF locations will also be
screened against areas where surface flows might be expected based on ground water
modelling.
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Although there are a number of watercourses in the broader SSA (e.g., Hanlon Creek
and its tributaries, Mill Creek and its tributaries), conducting aquatic field assessments
(e.g., benthic invertebrate surveys, fisheries surveys) in these watercourses is outside
the scope of this study, which will rely on the available background records available
from GRCA and MNRF. Fisheries records from studies within the PSA will also be
considered.

These assessments combined will help provide a more fulsome characterization of the
aquatic features and areas in both the PSA and broader SSA.

Botanical Surveys

Botanical surveys will be undertaken in conjunction with ELC verification and
refinement, and will focus on identification of Endangered and Threatened species, as
well as any occurrences of other federally, provincially or locally significant species.
Locations of Endangered and Threatened species, as well as concentrations of other
significant species that may constitute Significant Wildlife Habitat (SWH) will be
documented using GPS.

Given that this is a Secondary Plan exercise and that no site-specific development
applications are being put forward as part of this study, it will not include species-
specific assessments for SAR (e.g., Butternut) or permitting. Such activities, where
applicable and required under the Endangered Species Act (2007), will need to be
undertaken as part of site-specific study processes.

Botanical surveys will also include documentation of invasive species, and will make
note of areas that may be heavily infested by invasive plants (such as Common
Buckthorn or Garlic Mustard).

A significant species list will be generated for the PSA that includes current significance
rankings at the global, federal, provincial, and local scales. Given the limited extent of
access provided to-date, this list will be supplemented with significant species
documented from approved EIS and EIR in the PSA (but generally outside the SPA),
recognizing that the species assemblages in these lands are likely representative of
those within the SPA. Beacon will ensure that the most current information is utilized.

Natural Hazards Analysis

As the PSA does not contain any valleylands, natural hazards in the context of the PSA
are primarily related to steep slopes associated with the Paris Moraine, wetlands and
certain forest types. The approach to wetland assessment is described in the
foregoing, and hazards related to slopes will be identified in accordance with GRCA
policies and in consultation with the Authority.

With respect to hazardous forest types, the PPS (2014) specifically states in Policy
3.1.8 that: “Development shall generally be directed to areas outside of lands that are
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unsafe for development due to the presence of hazardous forest types for wildland fire.”
MNRF has developed Draft guidance for identifying such forest types and how to
address these new policies (MNRF 2014). However, the Draft guidance is more tailored
to a central or northern Ontario context, and as of yet there are no known precedents
as to how these policies could be applied in an urban context. MNREF is to keep the City
apprised of any new developments or guidance in this area.

. Wildlife Habitat Assessments, including Linkages and Wildlife Crossings

Given that an NHS has already been identified based largely on data collected over
2004 and 2005, as well as background data, one year (i.e., 2017) of wildlife surveys
focused in the PSA is considered sufficient for a Secondary Plan scale assessment, to
confirm and/or refine the current NHS and provide the necessary guidance for the other
studies. The one exception is the wildlife crossing / movement surveys (primarily for
amphibians and reptiles, but also for deer) which are recommended for both 2017 and
2018 to improve the robustness of data used to inform transportation (including trails)
planning though the MESP and Secondary Plan process. In addition, up to 8 days have
been allocated in 2018 for some follow-up field work for selected tasks or verification of
specialized habitats where gaps are identified following 2017 field results review, or for
areas where additional field study is considered warranted. During all surveys, field
staff will be looking to confirm the presence of any provincially Endangered or
Threatened species, as well as any other federally, provincially or locally significant
species. Staff will also be looking for habitats that may qualify as any of the types of
Significant Wildlife Habitat (SWH) that may occur in the PSA.

Specific field surveys for different groups of wildlife to be undertaken are described below
with monitoring stations / transects illustrated on Figure 7. In all cases this data will
supplement data collected from other background sources. A summary of the types of
natural heritage surveys being undertaken is provided in Table 1.
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Table 1.

Survey Type (Target

Organisms)
Vegetation
Community
Assessment

Survey Protocol

Ecological Land Classification
(ELC) system for southern Ontario
(Lee et al., 1998) undertaken
between May and August 2017.

Amec Foster Wheeler
Environment & Infrastructure

Summary of Natural Heritage Surveys Being Undertaken

Comments

Building on / refining / verifying
ELC mapping from the Citty’s
Official Plan. Largely desktop
and supplemented with field
data where access provided
(ref. Figure 2).

Botanical Surveys

Visual surveys undertaken by an
experieinced Botanist between
May and August 2017.

Building on existing species lists
(see Figure 5) and limited to
where access has been
provided (ref. Figure 2).

Road Movement /
Mortality Surveys

Visual surveys to be undertaken
along seven established transects
(see Figure 7) after rainfall in the
evening after dusk or in the early
morning. At least four separate
visits between late March and
June in 2017 and 2018. To
include at least one survey in April
to try and capture salamander
movement.

Guided by existing data where
movement has been recorded
over the past decade, as well as
potential movement areas
based on existign suitabel
habitat on eithe side of the road.

Calling Amphibian
Surveys

Calling surveys to be conducted
according to the Marsh Monitoring
Protocol (BSC 2009). One full
round of surveys at 22 stations
across the PSA during the window
for (1) early, (2) mid- and (3) late
calling amphibians between April
and June of 2017.

Building on data from the
Natural Heritage Strategy and
other site-specific studies in the
PSA (see Figure 6).

Basking Turtle
Surveys

Visual observations of turtles at
eight ponds in the PSA during
sunny afternoons between April
and June 2017. At least two
rounds of surveys at all eight
ponds.

Winter Wildlife
Surveys

Visual observations for species,
scat and tracks after a fresh
snowfall between Janaury and
March of 2017 and 2018. Total of
two surveys along established
transect routes (see Figure 7).

Second survey deferred to 2018
due to dearth of snow over the
winter of 2017.
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Table 1. Summary of Natural Heritage Surveys Being Undertaken
Organisms)

Incidental Wildlife Incidental observations as part of | Consideration for species,

Observations all other wildife and botanical specialized habitats or
surveys in 2017 and 2018. To concentratiosn of species that
include looking under suitable might be conisdered Significant
cover objects for snakes in Wildlife Habitat to be part of
selected locations, and searches | these, and other, wildlife
for chimney crayfish near surveys.
wetlands and any noted seepage
areas.

e Amphibian Breeding (Frogs / Toads)

The Beacon Team will undertake three evening breeding amphibian surveys between
April and June of 2017 at 22 stations using the protocols provided in the Marsh
Monitoring Program (MMP) (BSC, 2009a) to determine the diversity and abundance of
frog and toad species within the SPA. Data from these surveys will be supplemented
by background data from the City’s Natural Heritage Strategy (undertaken in 2004 and
2005) and findings from EIS and EIR completed since 2006. Surveys will be conducted
after dusk at survey stations established adjacent to suitable habitat for calling breeding
amphibians and where access has been provided or along the road right-of-way ROW)
(as shown on Figures 2 and 7). Species and relative abundance of amphibians will be
recorded at each station using a form based on the MMP protocols (see Appendix E).

e Amphibian Movement (Salamanders)

Beacon will undertake visual road surveys in the early spring (i.e., late March to May
2017 and 2018) during or immediately after a warm rain for migrating salamanders and
frogs along seven defined transects within the PSA (see Figure 7). Transects have
been identified in locations where there are prior and recent records of amphibian
movement, or in locations where movement might be anticipated based on the
presence of suitable habitat on either side of the road.

Surveys will be completed by walking/driving slowly along the transects and identifying
the location, species and number of individuals that are attempting to cross the road or
have crossed unsuccessfully using standardized forms (provided in Appendix D). In
addition, incidental visual observations of movement will be conducted during other
surveys of wetland and pond edges and other habitats, and additional searches for
salamanders by overturning small to medium-sized natural cover objects (e.g., logs and
rocks) in proximity of wetland features will also be completed where access has been
provided.
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Turtles
Over the summer of 2016, Beacon conducted an evaluation of the ponds and wetlands
within the PSA that could be viewed from the roadway ROW or where access has been
provided to identify which features are likely to provide suitable overwintering and
basking habitat for turtles. Eight (8) such ponds are considered suitable have been
identified for turtle basking surveys (ref. Figure 7).

Two or three surveys will be conducted in the early spring to assess turtle habitat within
these ponds. Surveys will be completed on sunny days when the air temperature is
greater than 10°C and greater than the water temperature. During each survey, suitable
basking areas within the selected wetlands/ponds will be surveyed by slowly traveling
around the outer edge of the feature, pausing frequently to scan for turtles. The
species, number and general location of turtles observed will be recorded and noted on
field maps.

Snakes
Surveys for snakes will consist of overturning natural cover objects (e.g., logs and
rocks) and incidental observations within the PSA during other surveys that are
completed within the active season for these species. Targeted surveys for snakes
have not been included due to the intensive nature of the surveys required and their
relatively low success rate, the somewhat broad scale of this study, and the expectation
that such data would not change the outcome of the CEIS exercise.

Winter Wildlife

To document site utilization by certain wildlife during the winter months, Beacon
completed one survey during the winter of 2017 under snow cover (February 15, 2017)
along five transects (see Figure 7). Although two surveys were originally scheduled for
winter 2017, only one was possible due to the dearth of snow over much of February
and March. Therefore an additional survey will be undertaken during the winter of 2018.
These surveys will record evidence of mammal (with a particular focus on deer
movement) and raptor use. This will be completed by walking transects in areas that
are representative of the various habitats present within the PSA, and where access
has been provided (shown on Figure 7).

Breeding Bird Surveys

Beacon will undertake two rounds of breeding bird surveys in the PSA between
May 24" and July 10t 2017 to confirm what species of birds are nesting in the area. A
total of 15 point count survey stations within the PSA along ROWS and where access
has been provided (ref. Figures 2 and 7). Point count survey stations have been
established within/adjacent the various representative habitat types present within the
PSA. Notably, no stations have been established along Gordon Street, as it is expected
that there will be too much traffic along this stretch to yield useful results.
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Surveys will be conducted using the protocols provided in the Ontario Breeding Bird
Atlas (OBBA) Guide for Participants (Cadman et al., 2007) at an appropriate time of
day (i.e., between dawn and five hours after dawn) and under suitable weather
conditions (i.e., no thick fog or precipitation; winds generally less than 20 km/h).
Observations made will be recorded using a form based on the OBBA protocols (see
Appendix F). Observations made between point count stations will also be recorded.

Incidental Wildlife
Observations of wildlife in the PSA will be made incidentally as part of all other targeted
field surveys. This includes observations of Terrestrial (or Chimney) Crayfish which can
be detected around the margins of wet meadows and fields in spring. Observations of
mammals will be made directly; no trapping is proposed.

Geology / Hydrogeology / Hydrology
a. Landform

Significant Landform has been identified as a component of the City’s NHS through
the Official Plan where it is defined with specific criteria and mapped in the Official
Plan Schedules. The Significant Landform assessment being completed through the
CEIS exercise is focused on understanding, refining and eventually (in a later phase)
providing direction on how the adjacent land transition areas between Significant
Landform and future development will work.  This work is intended to support
appropriate integration of Significant Landform in the SPA. No changes to the criteria
used to identify Significant Landform in the City’s Official Plan are being contemplated
through this process. However, the City may consider new approaches, guidance
and/or policies for integration of Significant Landform through the Secondary Planning
process to assist with the refinement of the adjacent lands/ transition areas to support
achievement of the objectives for Significant Landform, including the protection of the
City’s geologic and aesthetic uniqueness associated with portions of the Paris
Moraine.

Technical studies for landform will include 3D modelling (to be completed by Matrix)
based on the available 0.5 m topographic mapping to inform grading challenges
related to the Paris Moraine, as well as a specific GIS analysis of topography. Key
tasks will include:

Developing a GIS algorithm to differentiate surface topography (i.e., hummocky-
ness) within the 50 m adjacent lands area of the Significant Landform units,
including a technical assessment of the nature of the adjacent lands — moraine
intersection;

Preparation of draft maps showing the adjacent lands topography and adjacent
lands/moraine interface; and,

Assessment of maps in the field and refinement as appropriate.
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b.

Surface Water Monitoring (Levels, Flows, Temperature and Quality)

The GRCA in its review of the Draft TOR, recommended a minimum of three (3) years
of continuous multi-level groundwater monitoring (City of Guelph 2015a).
Concurrently, it was indicated by GRCA that stream baseflow measurements” should
be collected to confirm linkages between the groundwater system and the tributaries
of the upper Mill and Hanlon Creeks”.

While it is noted by GRCA that a spotflow program could be utilized, given the
headwater conditions (i.e., small intermittent systems) and the need for a full seasonal
understanding of the local flow regime, it was recommended and implemented (since
2010), that continuous water level monitors be installed in addition to spotflow
measurements described under the groundwater program.

Figure 5 depicts the location for one (1) gauge to monitor the Mill Creek Subwatershed
established near the south-east limit of the PSA (Station 14), and a further two (2)
gauge locations (Stations 9A and 9B) that were installed in July of 2016 to monitor the
discharge from the Hanlon Creek Subwatershed, draining to the north. However, no
flows were detected in either of the Station 9 locations, hence an alternate location
outside the PSA in Hanlon Creek Subwatershed (Station 15) was advanced in
consultation with the City and GRCA and established in April 2017.

In the absence of a station with flow in the Hanlon Creek Subwatershed in 2016, one
surface water level logger and quality station was developed in the southern extent of
the large pond within Hall’s Pond Provincially Significant Wetland (Station 7) in July
2016, with surface water level and quality data collected over the summer and fall.
This station will also remain in place going forward as part of a broader wetland
monitoring program. Additional wetland level and quality monitoring stations have
been established and will be sampled seasonally in 2017 (as described below). All of
these stations will be sampled until the end of 2018.

The water level gauges include temperature sensors which provide a continuous scan
of water temperature over the monitoring period. Although the gauges were not
installed until July, 2016, in 2017 and 2018 they will be installed from post-freshet (i.e.,
late March or early April) to freeze-up (typically late November to early December). In
order to convert water levels into flow rates, AFW will conduct velocity metering at
each of the two (2) gauge stations (Stations 14 and 15, see Figure 5) to develop local
rating curves. These rating curves will be adjusted annually and a comprehensive
rating curve will be established on the basis of measurements during dry and wet
periods.

The TOR also indicated a need for water quality sampling as part of the surface water
monitoring effort. The Consulting Team concurs with the parameters suggested by
GRCA in its review of the Draft TOR (see Table 2) (City of Guelph, 2015a) and has
recommended that metals also be tested as well.
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Grab samples are to be collected in dry and wet periods (1 each for each season) in
the spring, summer and fall at each of the two (2) water flow gauge locations (Stations
14 and 15). Water quality sampling has already been undertaken at Station 7 (in the
Hanlon Creek Subwatershed) and Station 14 (in the Mill Creek Subwatershed) over
the summer and fall of 2016. An additional station with flows in the Hanlon Creek
Subwatershed was established in April 2017. Over 2017 and 2018, both “dry” (i.e.,
after at least a 48 hour period with no rain) and “wet” (i.e., after a 48 hour period with
at least 15 mm of rain) water quality samples from these two flow stations will be
collected in spring, summer and fall for a total of six water quality samples from each
station in each year. The water quality parameters being tested are presented in
Table 2 below. Note that flow stations are not being tested for pesticides.

Table 2. Water Quality Parameters Being Tested
Water Quality Parameter Comments
» Total Suspended Solids Parameters suggested by
(TSS) GRCA in their comments

» Total Dissolved Solids (TDS) on the Draft Clair-Maltby

» Orthophosphate (P) MESP Secondary Plan

» Total Phosphorus (TP) TOR (City of Guelph,

» Dissolved Sulphate (SO%) To be analyzed from grab | 2015a).

» Dissolved Chloride (Cl) samples sent to a

» Total Kjeldahl Nitrogen | laboratory

(TKN)

» Nitrite (NO?)

» Nitrate (NO?3)

» Ammonia (NH?3)

» water temperature To be measured Parameter suggested by
continuously by the data GRCA in their comments
logger and verified in situ | on the Draft Clair-Maltby
three times over the MESP Secondary Plan
season by field staff (with | TOR (City of Guelph,

a water quality meter) 2015a).

» pH Parameters suggested by

» conductivity, and To be measured in situ by | GRCA in their comments

» dissolved oxygen (DO) field staff on the Draft Clair-Maltby
(with a water quality MESP Secondary Plan
meter) TOR (City of Guelph,

2015a).

» Metals To be analyzed from grab | Additional parameters

» Pesticides* samples sent to a suggested by the
laboratory Consulting Team.

* Due to the substantial expense of testing for pesticides, a more targeted approach to pesticide testing
has been taken (i.e., single samples at six locations across the PSA in the fall of 2017, locations shown
on Figure 5).
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C.

Wetland Water Level and Quality Monitoring

The purpose of the wetland water level and quality monitoring is to (a) provide study-
area wide baseline information of the pre-development condition of these features,
and (b) help inform the understanding of surface and groundwater interactions in the
PSA.

Sampling locations (ref. Figure 5) have been identified based on the desire to include
samples:

a. From a representative selection of wetlands located within the PSA, as well as
falling within both the Hanlon and Mill Creek Subwatersheds;

b. From wetlands expected to be protected for the long-term, therefore within
confirmed Provincially Significant Wetlands (PSWs);

c. From wetlands expected to have standing water in them all year round, even
in dry years;

d. From a representative selection of wetlands within different land use contexts
(e.g., agricultural, natural, near roads); and

e. In proximity to proposed groundwater stations to allow for integration and
comparison of the surface water and groundwater data from the same
wetlands.

Beacon will assess wetland water levels by installing continuous data loggers (Solnist
brand, model 3001) at 12 locations within the PSA, and assess water quality by
collecting some data in situ during sampling events (using a water quality meter) as
well as collecting grab samples at these same locations for analysis in the lab.
Parameters being tested are summarized in Table 2. Loggers will record water levels
in each wetland at 15 minute intervals from April to October over 2017 and 2018. Data
from these loggers will be downloaded once early in the season to confirm they are
functioning and again in October when the loggers are collected before winter. Manual
water depth measurements will be taken during the logger downloads for reference.

Beacon will collect water quality data three times a year (i.e., once in spring, summer
and fall) over two years (i.e., 2017 and 2018) at all stations shown in Figure 5, except
for 9a and 9b where no flowing or standing water was documented in 2016. Preliminary
wetland level and quality data has been collected from Station 7 in 2016, as noted
above.

Water quality parameters to be measured will be those listed in Table 2. Notably, the
loggers are able to measure both water levels and temperature continuously.
Sampling for metals has been added to provide additional baseline information that is
expected to be of value in an urbanizing context, and also to allow for comparison with
data collected as part of the groundwater sampling program (which is also sampling
for metals).
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Given the current land uses in the PSA — which include a golf course and agricultural
lands — the Consulting Team has also recommended that pesticides be sampled for,
but much less intensively. It has been agreed that one round of water quality samples
at half of the 12 wetland water quality sampling locations be tested for pesticides once
in the fall of 2017. Sampling for pesticides is relatively expensive, but having these
data will contribute to a more comprehensive baseline assessment. Locations have
been selected adjacent to land uses where pesticides would be expected (see
Figure 5). Sample collection in the fall will also maximize the chances of detecting
pesticides that have been used over the course of the season.

Matrix will complete a general bathymetric survey of the three (3) wetland/pond
features within the PSA to better understand the hydroperiod, depths, and seasonal
extent of these features. This will allow a better representation of the water budget in
the integrated groundwater-surface water numerical modelling. The locations of the
bathymetry surveys are illustrated on Figure 4. Two approaches will be used:

i. Where pond depth is sufficient, a remote controlled boat equipped with a GPS,
Sonar and mapping software capable of recording the depth to the pond bottom
will be used.

ii. Where pond depth is limited, a pressure transducer will be pulled across the
bottom of the pond. By noting the time and position of the transducer along the
guideline, the associated pressures will be converted to a water depth.

. Groundwater Monitoring

The geology and hydrogeology of the Paris Moraine is highly complex and varies over
short distances. The hummocky topography and relatively coarse-grained nature of
the Paris Moraine presents a significant potential for groundwater recharge and
pathways that feed both ecological features and water supply needs. Maintenance of
the quantity and quality of this recharge is critical for both ecological features and the
local municipal drinking water supply (e.g. Burke Well). Developing an understanding
of the three dimensional and time-varying (e.g. seasonal) characteristics of the
integrated surface water and groundwater flow system is critical in supporting the
establishment of Community Structure plans for the SPA. The groundwater field
program will support refinements to the existing hydrogeological characterization and
establish baseline conditions within the SPA and PSA. In addition, it will contribute to
a water balance evaluation of groundwater function, identify constraints and
opportunities, and provide monitoring locations that will form part of the long-term
monitoring network. The field work will be coordinated with the work being completed
by the other disciplines in recognition of the inter-relationship between the
hydrogeological and hydrologic systems, other users of water for anthropogenic
needs, and the local ecosystem.
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The Consulting Team has a solid understanding of the hydrogeology of the area based
on work completed by Team members on the City’s Tier Three Water Budget Study.
This knowledge has been used to inform the proposed hydrogeological field program.
Some key background with respect to the SSA that were used to inform the
development of a field program include:

Overburden thickness in the SPA and PSA ranges from approximately 15 to 50 m,
with the greatest thicknesses associated with the height of the Paris Moraine. An
upper aquifer is associated with the Wentworth Till and there is also a Contact
Zone aquifer associated with the bedrock / overburden interface. The municipal
supply aquifer is in the bedrock.

Preliminary numerical model analysis that was completed using the groundwater
model developed for the City’s Tier Three study suggest that Hall's Pond is a
perched system. The model also provides some insight on the recharge/discharge
function of other wetlands, however there is insufficient available local data in the
area to support these interpretations. Wetland functions need to be confirmed
through the proposed detailed field studies and modeling.

Preliminary flow analysis (forward particle tracking) using the Tier Three model
suggests that the Paris Moraine is a key recharge source area for features in the
SPA, PSA and SSA. Particle tracking can be used for quantifying source areas
for water recharging the groundwater system and areas of groundwater discharge
to streams. The analysis suggest that the PSA provides recharge to the Mill Creek
Subwatershed, the Torrance Creek Subwatershed, the Speed River Wetland
Subwatershed and the Hanlon Creek Subwatershed. Further, particle tracking
extend toward the Provincially Significant Cranberry Oil Well Bog Wetland
Complex and Irish Creek subwatershed, although these particles are at depth
within the bedrock aquifer and are not necessarily connected to the surface. A
proportion of the flow appears to be diverted by pumping at the Burke Well. This
preliminary flow analysis will need to be refined through development of a refined
conceptual model using new field data collected concurrent with the background
review, including reports provided for sand and gravel pits in the area of the
Cranberry Oil Well Bog Wetland Complex.

Based on this understanding, a hydrogeological field program was proposed at the
onset of the project. Work on the field program is underway and consists of the
following items:

Monitoring Wells
The proposed plan for installing monitoring wells was developed primarily to
understand the function of the upper aquifer(s) system, vertical gradients and
groundwater flow directions. The Team originally proposed drilling up to 18 monitoring
wells at nine (9) locations along three (3) transects across the moraine using dual
rotary drilling with downhole geophysics; The middle borehole of each transect will be
located in the lower topographical areas associated with the Hall's Pond and
associated wetlands. The estimated drilling depths were based on estimated depth to
bedrock and other hydrostratigraphic information available from the Guelph Tier 3
water budget model.
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Dual rotary drilling was selected based on the anticipated difficult drilling conditions
(e.g., very gravelly) in the Paris Moraine. The only downhole geophysical tool available
for PVC-cased monitoring wells is a gamma ray log; and this tool is useful in
distinguishing clay-rich soils from clay-poor soils. In general, the overburden consisted
of coarse-grained sediment with little in the way of fine-grained material. For this
reason, gamma logging was tested on three monitoring wells (1 transect) to assess its
utility in helping characterize the subsurface. The results did not support completing
downhole surveys in the other six monitoring wells.

The actual monitoring well locations were modified based on the preliminary
understanding of gaining and losing stream reaches in the SSA, wetlands and ponds,
access to land, identification of data-gaps, and maximizing areal distribution. As part
of this review of available information, the Team was able to reduce the number of
monitoring wells to 17 based on the availability of a previously drilled high-quality
monitoring well at the 132 Clair Road property that may be available for monitoring as
part of this project.

Borehole drilling and monitoring well installation was completed throughout July and
August 2016. Eight of the nine locations were completed as 