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Dear Sir,

Re: Clair-Maltby Comprehensive Environmental Impact Study (CEIS)
Year 3 Monitoring Report (2016 to 2018)

The Clair-Maltby CEIS Team of Wood, Matrix Solutions and Beacon Environmental is pleased to provide the
City of Guelph with the Year 3 (2016-2018) Monitoring Report. The Monitoring Report summarizes the
findings of the surface water, groundwater, wetland and natural heritage monitoring conducted during
2016, 2017 and 2018.

This report is the last of three Monitoring Reports to be provided in support of the Clair-Maltby Secondary
Plan. The data in this report has provided the basis for the assessments and analyses in the Phase 1 and 2
Characterization Report (September 2018) and the Phase 3 Impact Assessment Report (March 2019).

We look forward to discussing our results with the City’s Project Team, as well as the other technical and
community advisory groups involved in this project, and to working with all those involved to use this
information to inform the Secondary Plan as it moves towards finalization.
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Wood Environment & Infrastructure Solutions
a Division of Wood Canada Limited
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Clair-Maltby Comprehensive Impact Study
Year 3 Monitoring Report (2016 — 2018)

Executive Summary

To understand and assess the Clair Maltby Secondary Plan (CMSP) area’s unique natural heritage character,
a three (3) year monitoring program (2016-2018) was developed as part of the Comprehensive
Environmental Impact Study (CEIS) for the Clair Maltby Secondary Plan. The monitoring program was
conducted to supplement the available data from existing sources. This report summarizes the results from
the three years (2016 - 2018) of this monitoring program. The key components of this monitoring are related
to: surface water, groundwater, and terrestrial and aquatic natural heritage. For each of the related
disciplines, the approaches used to collecting and synthesizing the data are presented along with key
findings in this report.

As per the original study Work Plan, the bulk of the study area characterization was completed based on
work completed over 2016 and 2017, with the 2018 monitoring data being collected to (a) help confirm
and/or refine key findings from the previous two years and (b) fill some key data gaps identified over 2016
and 2017 where feasible within the scope of this study. Three (3) overlapping study areas were identified
for this project to support different types of analyses: the Secondary Plan Area (SPA) in which the land use
planning is to occur, the Primary Study Area (PSA) which includes the SPA and the Rolling Hills Community
plus a 500 m zone around it to allow for consideration of natural heritage functions and connectivity in the
landscape, and the Secondary Study Area (SSA), which is a much broader area encompassing portions of
adjacent subwatersheds for the purposes of surface and groundwater analyses (ref. Map G-1).

All of the CMSP monitoring reports focus primarily on providing a summary and synthesis of existing
conditions for the various study areas. More comprehensive analyses and interpretation of the data
provided in the monitoring reports have been provided in the:

e Phase 1 and 2 Comprehensive Environmental Impact Study (CEIS) Characterization Report completed
in September 2018, and

e Phase 3 CEIS Impact Assessment completed concurrently with this report in March 2019.

The Clair Maltby SPA lies within the headwaters of the Hanlon, Torrance and Mill Creeks, and is entirely on
lands within the Paris Moraine. This unique setting, along with the permeable nature of area soils and
subsoils, and the predominantly hummocky landscape, has resulted in a lack of open flowing watercourses.
Instead, the hummocky topography supports an abundance of inward draining topographic features which
have closed drainage resulting in no offsite drainage contributions, while serving to locally recharge the
groundwater system, particularly in areas of permeable soils, which generally exist across the SPA. The well-
drained soils and hummocky topography support a range of uplands and lowland habitats including
woodlands, wetlands and successional meadows and thickets. The area also currently supports a number
of residential estate lots, a few commercial uses, and areas currently supporting agricultural land uses.

The Year 1, 2016 field assessments (ref. Clair Maltby Comprehensive Environmental Impact Study, Year 1
Monitoring Report, March, 2017) provided insight into the study area characterization from a surface and
groundwater perspective based on two (2) seasons of monitoring (i.e., summer and fall) and also informed
monitoring modifications for Year 2, 2017 for the various disciplines.

The Year 2 (2017) program included three full seasons of monitoring for all disciplines including:
e Surface water quantity and quality monitoring at two flow stations and twelve wetland stations;

e Groundwater level and quality monitoring at up to twenty (20) wells and eighteen (18) mini-piezometers
in the SPA, as well as twenty-seven (27) spotflow locations in the SSA; and
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A comprehensive range of assessments to verify and expand the understanding of the natural heritage in
the SPA including surveys for: plants, vegetation communities, winter wildlife, calling amphibians, breeding
birds, turtles and road wildlife movement / mortality. The Year 3 (2018) program included three full seasons
of monitoring for all disciplines including:

e Surface water quantity and quality monitoring at two flow stations and twelve wetland stations;

e Groundwater levels at twenty (20) wells and sixteen (16) mini-piezometers in the SPA, quality sampling
at seventeen (17) wells, as well monitoring at twenty-six (26) spotflow locations in the SSA; andTargeted
natural heritage assessments on properties where access had not been provided in 2017 but was
granted in 2018, primarily focused on verification of vegetation community types and extent but also
including some winter wildlife, breeding bird and amphibian surveys.

Surface Water Monitoring

One flow surface water monitoring station was established in each of the sub-watersheds that occur in the
SPA, however given the lack of any permanent watercourses in the SPA, these stations were established in
the SSA (Station 14 in Mill Creek Subwatershed and Station 15 in Hanlon Creek Subwatershed). Two
locations within Hanlon Creek Watershed and within the SPA were initially monitored in 2016 (Stations 9A
and 9B), however no flow was recorded and therefore Station 15 was established in early 2017
(ref. Map SW-1).

Results to-date from Station 14 in Mill Creek and Station 15 Hanlon Creek indicate that groundwater is an
important contributor to baseflow at both stations, with Hanlon Creek baseflow remaining steady at
0.2 m3/s for most of the monitoring period, while Station 14 at Mill Creek, the baseflow receded from
0.1 m3/s to 0.05 m3/s over the monitoring period.

In addition, water levels were measured at 12 wetlands across the SPA in both subwatersheds over 2017
and 2018 (ref. Map GW-1). Notably, surface water level and shallow groundwater stations were established
immediately adjacent to each other in order to be able to relate the surface and groundwater data.
Assessment of the wetland water level data in relation to the shallow and deep groundwater level
monitoring is discussed in the groundwater monitoring section.

Water quality (i.e. temperature and a range of chemical parameters) was also measured at all stations over
2016, 2017 and 2018 in the spring, summer and fall. Analyses were informed by two (2) rainfall gauges
within, or very close to, the SPA: one at the EMS station on Clair Road at the west corner of the study area,
and one on the roof of the Guelph Home Building Supply in the eastern corner of the SPA (ref. Map SW-1).
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Making 2 Difference

Groundwater Monitoring

A comprehensive groundwater monitoring program was initiated in 2016 and extended over 2017 and
2018, including:

e Drive Point Mini Piezometer Installations e Surface Water Spotflow Measurements
e Groundwater Level Monitoring e Pond Bathymetry Surveys

e Groundwater Quality Sampling e Seeps and Springs Observations

e Borehole Drilling and Monitoring Well ¢ Single Well Hydraulic Response Testing

Installations

In total, 17 boreholes at 9 locations were advanced and all boreholes were completed as monitoring wells.
A total of 18 drive point mini piezometers were installed at 14 locations identified as areas of potential
groundwater — surface water interaction (ref. Figure GW-1). Groundwater quality sampling was conducted
at all monitoring wells.

The 2018 field program included the following ongoing data collection that was first initiated in 2016:
e Groundwater Level Monitoring

e Groundwater Quality Sampling

e Surface Water Base Flow Measurements

e Seeps and Springs Observations

The majority of monitoring wells show water levels varying between 330 masl to 335 masl. Seasonal
variations tend to indicated lows in early January and highs in late spring/early summer. All monitoring well
hydrographs show a downward groundwater flow gradient, except at MW9-D and MW9-S in the
northwestern portion of the SPA where the hydraulic gradient is consistently upwards throughout all
seasons.

Wetlands surface water hydrographs show that for most of the year, most wetlands have a surface water
elevation that exceeds, or is equal to the shallow groundwater (mini piezometer) elevations. As such, it is
interpreted that most wetlands are, on the whole, losing water to or in equilibrium with, the shallow
groundwater. However, some wetlands show upward hydraulic gradients where the shallow groundwater
elevations exceed the surface water elevations for portions of the year and some wetlands show a pattern
of seasonal reversal of hydraulic gradient.

Aquatic and Terrestrial Natural Heritage

The bulk of the aquatic and terrestrial natural heritage monitoring work for this study was completed over
2017 with some supplemental refinement worm completed in 2018. The field work (i.e., surveys for: plants,
vegetation communities, winter wildlife, calling amphibians, breeding birds, turtles and road wildlife
movement / mortality) that was completed was supplemented with the available relevant background data
from sites within the SPA collected since 2004, as well as analysis of current air photos. This information was
used to generate:

e updated Ecological Land Classification (ELC) mapping for the SPA;

e updated wetland mapping in consultation with the Grand River Conservation Authority and Ministry of
Natural Resources and Forestry;

e updated plant and wildlife species lists for the PSA, including significant species lists;

e an updated and refined screening of Provincially Endangered and Threatened species in the PSA; and
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the basis for Significant Wildlife Habitat (SWH) mapping in the SPA.

In general, the SPA is currently characterized by a hummocky and well-drained topography that supports a
mixture of natural areas, semi-natural or cultural areas and agriculture.

In terms of aquatic habitat, there are a few wetlands / ponds known to provide warm water fish habitat
in the SPA, but from a fisheries perspective the more significant role of the SPA is to provide infiltration
and recharge which in turn is thought to support the baseflows of Hanlon and Mill Creeks in the broader
SSA, two systems still able to support cold water fish habitat in some of their tributaries. The SPA also
has a few small and localized headwater drainage features (HDFs) that provide seasonal surface water
connections between wetlands.

In terms of terrestrial habitat, the hummocky topography supports scattered wetlands, woodlands and
successional meadows and shrub communities. These natural areas provide habitat for a range of
plants, including about 20 locally significant species, and a range of wildlife including 55 locally
significant wildlife species (i.e., 41 species of birds, six amphibian species, three species of reptile, two
mammals, two dragonflies / damselflies and one butterfly species). This diversity of common and locally
significant species is reflective of the diversity of natural and cultural vegetation communities in the
PSA, as well as the mix of meadow, woodland and wetland habitats.

The PSA also supports habitat for six Provincially Endangered or Threatened species (one tree, four bird
and one bat species) and could potentially support habitat for another seven (one amphibian, one
turtle, one bird, three bat and one bee species).

This natural heritage mapping and data have been used to:

Update the Natural Heritage System (NHS) mapping in the SPA through the characterization analyses,
including mapping of Significant Wetlands, Significant Woodlands and Cultural Woodlands, and
Candidate and Confirmed Significant Wildlife Habitat;

Inform alternatives and refinements to the Community Structure Plan for the SPA,;

Identify potential refinements to the City's existing NHS policies appropriate to the unique biophysical
and proposed land use context context of the SPA;

Identify potential impacts associated with the proposed land use changes as well as appropriate
recommendations for mitigation and management (including monitoring); and

Help scope the needs for and inform the future area or site-specific studies.

The outcomes of this additional are work have been documented in the other CEIS reports for this
project and will be documented in the reports and Secondary Plan policies to be completed over 2019
as the study comes to completion.
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1.0 Introduction

The City of Guelph is undertaking the Clair-Maltby Master Environmental Servicing Plan (MESP) and Clair-
Maltby Secondary Plan (CMSP) Study to comprehensively plan the last unplanned greenfield area in the
City - the Clair-Maltby Secondary Planning Area. The MESP is intended to satisfy and fulfill the requirements
of the Environmental Assessment Act and the Planning Act. A key component of the Clair-Maltby MESP
and Secondary Plan process is the Comprehensive Environmental Impact Study (CEIS) and MESP technical
studies being conducted by Wood with support from Matrix and Beacon.

Protection of the Paris Moraine, its associated functions, and the unique natural heritage character, presents
specific challenges and opportunities. To understand and assess the area’s unique natural heritage
character, a three (3) year monitoring program (2016-2018) was developed as part of the CEIS. The
monitoring program is being conducted to supplement the available data from existing studies and reports
and instrumentation.

As part of the monitoring program, a range of field assessments commenced as of June 2016 in accordance
with the approved CEIS Work Plan. Preliminary groundwater and surface water field assessments and
monitoring were undertaken over the summer and fall of 2016 in order to inform the selection and
refinement of monitoring locations, and to start data collection for ground and surface water as soon as
possible, so that three (3) years of water-based monitoring data could be assessed.

The Year 1, 2016 field assessments provided insight into the study area characterization from a surface and
groundwater perspective based on two seasons of monitoring (i.e., summer and fall) and informed the
proposed monitoring modifications for Year 2, 2017 for the various disciplines.

The Year 2 (2017) program included three (3) full seasons of monitoring for all disciplines including:
e Surface water quantity and quality monitoring at two (2) flow stations and twelve (12) wetland stations;

e Groundwater level and quality monitoring at up to twenty (20) wells and eighteen (18) mini-piezometers
in the SPA, as well as twenty-seven (27) spotflow locations in the SSA; and

e A comprehensive range of assessments to verify and expand the understanding of the natural heritage
in the SPA including surveys for: plants, vegetation communities, winter wildlife, calling amphibians,
breeding birds, turtles and road wildlife movement / mortality.

The Year 3 (2018) program included three (3) full seasons of monitoring for all disciplines including:
e Surface water quantity and quality monitoring at two (2) flow stations and twelve (12) wetland stations;

e Groundwater level and quality monitoring at up to twenty (20) wells and sixteen (16) mini-piezometers
in the SPA, as well as twenty-six (26) spotflow locations in the SSA; and

e Targeted natural heritage assessments on properties where access had not been provided in 2017 but
was granted in 2018, primarily focused on verification of vegetation community types and extent but
also including some winter wildlife, breeding bird and amphibian surveys. .
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Clair-Maltby Comprehensive Impact Study
Year 3 Monitoring Report (2016 — 2018)

2.0 Defining the Study Areas

Three scales of study area (ref. Map G-1) have been identified for the CEIS, as per the following:

The Secondary Plan Area (SPA): The SPA is the area within which land use change will occur in
accordance with an approved Secondary Plan. The SPA includes the lands 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.

The Primary Study Area (PSA): The PSA includes the SPA plus a 500 m zone beyond this boundary to
allow for consideration of natural heritage functions and connectivity in the landscape.

The Secondary Study Area (SSA): The SSA includes the PSA plus the receiving systems beyond the Clair-
Maltby SPA. This area has been defined based on the area’s hydrology and hydrogeology to ensure
that landscape scale connectivity is considered from a groundwater and surface water perspective. The
SSA is based on appropriate groundwater and surface water model boundaries, which inherently
consider subwatershed boundaries (Mill Creek, Hanlon Creek, Torrance Creek, Irish Creek and Lower
Speed River), as well as groundwater flow divides.

Since the initiation of this study the study area boundaries for the SPA have been refined in two ways ref.
Map G-1):

In the fall of 2016 the SPA (and consequently the PSA) were expanded slightly from the SPA in the
original Terms of Reference to include the two large ponds / wetlands and associated lands located just
south of Clair Road and west of Gordon Street.

Based on feedback from the community and other planning considerations, the Rolling Hills Community
was removed by decision of Council in June 2018. Although the SPA boundary has been changed to
reflect the decision by Council, the boundaries of the PSA and the SSA have not been modified. From
the outset of the study process, the biophysical connections between the SPA and the broader
landscape, with respect to groundwater, surface water and natural heritage, was identified as an
important consideration. The PSA and the SSA, as originally defined, continue to reflect where field
work and analyses have been completed in support of the Secondary Plan process, irrespective of the
removal of the Rolling Hills Community from the SPA.

It is anticipated that the natural heritage refinements identified as part of this process in the Rolling Hills
Community will be brought forward as part of a future Official Plan Update through the City’s Municipal
Comprehensive Review process.
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3.0 Property Access

The SPA (and the City as a whole) has an identified Natural Heritage System (NHS) which was incorporated
into the City’s Official Plan in 2010 through Official Plan Amendment (OPA) 42, refined through the Ontario
Municipal Board (OMB) settlement process, and finalized through approval of OPA 42 in June 2014 by the
OMB. Key tasks identified as part of the CMSP Terms of Reference were to verify and refine the NHS
mapping in the context of current legislation, policies and guidelines, and to develop a better understanding
of the surface-groundwater dynamics in the SPA and surrounding lands. This was to be done based on a
synthesis of background and existing information, collection of field data in the SPA and PSA, and analysis
and modelling of the synthesized information.

A preliminary network of monitoring stations for the different disciplines was identified through the draft
work plan for this study. However, as virtually all of the land in the SPA is under private ownership, it was
recognized at the outset of this study that the willingness of landowners to allow environmental studies on
their lands would influence the location and extent of environmental monitoring.

The landowner contact process was initiated in May 2016 with a landowner’s 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. Permission forms provided options with respect to both the
type(s) of field work that may be permitted, as well as the type(s) of follow-up contact required by the
landowners. Through this process, monitoring stations for 2016 and 2017 were established based on a
combination of site suitability and where access for a given type of monitoring had been provided.

Two follow-up presentations with preliminary NHS refinement mapping were delivered to SPA landowners
in the spring of 2018. At this time, landowners were invited to request site visits to review the status and
extent of vegetation communities on their properties so that any agreed upon refinements could be
captured in the Refined NHS mapping being developed as part of this study.

Between 2016 and 2018, different types of access were provided by different landowners, as shown in
Map G-2.

After working with a number of landowners, fairly broad access was provided for undertaking groundwater
and surface water monitoring. The level of access provided for undertaking surface water and groundwater
monitoring (ref. Map SW-1) is considered adequate in terms of both the numbers of stations and their
representation across the PSA, supplemented with access on public lands and other sources of information,
to obtain a good understanding of the surface and groundwater dynamics at a level that is appropriate to
support a MESP and Secondary Plan.

Between 2017 and 2018, broad access for verification of vegetation community types and extent was also
provided. However, more limited access was provided for undertaking wildlife surveys. To compensate for
this limited access: (a) more effort was placed on desktop analyses and on integration of data from site-
specific studies in the PSA completed over the past decade (ref. Map NH-1), as well as other available
background, and (b) monitoring stations were shifted where needed to suitable locations on public lands
(including roadside stations) or lands where access has been granted (ref. Map G-2). Given the scale of the
SPA, and the fact that a NHS for the PSA has already been identified based on field work done as part of
the City’s Natural Heritage Strategy, this approach was considered adequate to inform the MESP and
Secondary Plan.
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40 Monitoring Summary

The Clair Maltby Secondary Plan Area lies within the headwaters of the Hanlon, Torrance and Mill Creeks.
This unique setting, along with the permeable nature of area soils and subsoils, and the predominantly
hummocky landscape, has given rise to a distinct lack of open flowing watercourses. While some
depressional features exist, including those associated with roadway infrastructure (i.e. ditches), these tend
to be dry with only occasional flowing water conditions. Furthermore, the hummocky topography creates
an abundance of inward draining topographic features which have closed drainage resulting in no offsite
drainage contributions, while serving to locally recharge the groundwater system, particularly in areas of
permeable soils which generally exist across the Secondary Plan area. As such, within the PSA there is a
lack of watercourses except for a few small and localized headwater drainage features (HDFs) s and a lack
of formal drainage outlets due to the hummocky topography.

The surface water three (3) year monitoring program was developed with consideration to the lack of surface
water features within the SSA. GRCA recommended that a spotflow program for the groundwater field
assessment be utilized given the headwater conditions (i.e., small intermittent systems). Based on the need
for a full seasonal understanding of the local flow regime, continuous water level monitoring has been
conducted to supplement spotflow measurements, coupled with rainfall monitoring.

4.1 Rainfall Data

For this CEIS, rainfall data from three local stations are being used:

e From a rainfall gauge installed (July 14, 2016) on the roof of the Guelph Home Building Supply, located
at 500 Maltby Road East (ref. Map SW-1) intended to remain in place for the duration of the monitoring
for this project, with data downloaded on a monthly basis;

e From the City's rainfall gauge on the EMS Centre at 160 Clair Road West (ref. Figure SW-1); and

e From the University of Guelph'’s rainfall gauge at the Guelph Turfgrass Institute at 328 Victoria Road
South (available on-line).

Monthly precipitation (rainfall) data from the Clair-Maltby gauge for the months of April to December 2016,
2017 and 2018 are summarized in Table 4.1.1 and compared to the monthly totals from Environment
Canada'’s (EC) Elora gauge. The rainfall gauges are approximately 30 km apart which explains the difference
in monthly rainfall amounts.

Monthly rainfall totals for both the Clair-Maltby gauge and the Elora gauge for the months of August to
November, 2016 were 276.4 mm and 371.1 mm, with the 1981-2010 climate normal for the same period
being 326.2 mm. As such, the Clair-Maltby August to November rainfall total was approximately 15% below
normal. It is worth noting that the months of April to June, 2016 were also considered below normal based
on the Elora gauge monthly amounts compared to the monthly climate normal.

Monthly rainfall totals for both the Clair-Maltby gauge and the Elora gauge for the months of May to
November, 2017 were 440.6 mm and 579.3 mm, with the 1981-2010 climate normal for the same period
being 589.5 mm. As such, the Clair-Maltby May to November rainfall total was approximately 25% below
normal.

Monthly rainfall totals for both the Clair-Maltby gauge and the Elora gauge for the months of May to
October, 2017 were 360.5 mm and 409.2 mm, with the 1981-2010 climate normal for the same period being
502.4 mm. As such, the Clair-Maltby May to November rainfall total was approximately 19% below normal.
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Table 4.1.1 Monthly Precipitation Totals for 2016, 2017 and 2018 and Climate Normals (mm)

2016, 2017, 2018 1981-2010 Climate .
Percent Difference 2
Total > Normal !

2016
April 57.8 (NA) 74.5 -22.42% (NA)
May 57.3 (NA) 82.3 -30.38% (NA)
June 53.0 (NA) 824 -35.68% (NA)
July 102.4 (NA) 98.6 +3.85% (NA)
August 152.6 (134.4) 83.9 +81.88% (+60.19%)
September 77.1 (58.2) 87.8 -12.19% (-33.71%)
October 85.8 (43.8) 67.4 +27.30% (-35.01%)
November 55.6 (40) 87.1 -36.17% (-54.08%)
December 90.1 (NA) 71.2 +26.54% (NA)
TOTAL 731.7 (NA) 735.2 -0.48% (NA)
2017
April 92.0 (NA) 74.5 +23% (NA)
May 120.5 (107.2) 823 +46% (+30%)
June 117.8 (94.6) 824 +43% (+15%)
July 35.5 (37.4) 98.6 -64% (-62%)
August 68.1 (51.6) 83.9 -19% (-38%)
September 55.5 (23.8) 87.8 -37% (-73%)
October 85.8 (56.2) 67.4 +27% (-17%)
November 96.1 (69.8) 87.1 +10% (-20%)
December 55.6 (NA) 71.2 -22% (NA)
TOTAL 726.9 (NA) 735.2 -1% (NA)
2018
April 138.6 (NA) 74.5 +86% (NA)
May 63.1 (39.2) 82.3 -23% (-52%)
June 55.9 (80.4) 824 -32% (-2%)
July 38.7 (69.4) 98.6 -61% (-30%)
August 74.0 (95.4) 83.9 -12% (+14%)
September 42.4 (40.2) 87.8 -52% (-54%)
October 86.4 (84.6) 67.4 +28% (+26%)
November 96.4 (NA) 87.1 +11% (NA)
December 85.5 (NA) 71.2 +20% (NA)
TOTAL 681.0 (NA) 735.2 -7% (NA)
Notes: ! From Environment Canada Waterloo Wellington Airport

2 First value is based on Environment Canada’s Elora RCS gauge, value in brackets is based on Clair Maltby
Project gauge

In addition to the monthly data presented in Table 4.1.1, daily rainfall totals for days with major storm events
and high recorded water levels have been summarized in Table 4.1.2 for all data sources (ref. Map SW-1)
(EC Elora, Clair-Maltby and City of Guelph'’s Clair Road rainfall gauges). Where storm systems have lasted
multiple days, values have been summed. Daily rainfall amounts between the three (3) gauges for most
storm events, demonstrate fairly consistent rainfall recordings. The City and the Wood rainfall gauges
recorded 2018 storm event totals that are considered reliable, as there is limited deviation in the rainfall
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amounts, apart June 23, 2018 event which was considered to be a very localized event. It should be noted
that in April (14-15), there was a mixed precipitation event which the Clair Maltby gauge was installed for
but it is not equipped for events other than rainfall.

Table 4.1.2 Summary of Daily Rainfall Totals for Major Rainfall Events of 2016, 2017 and 2018

(mm)
Emg;zz:;ent Wood City of Guelph
Day (M/D/Y) Clair Maltby Project Clair Road Emergency
Elora RCS .
Gauge Total Services Gauge Total
Gauge Total

2016
08/11/16 - 08/13/16 59.6 21.0 17.2
08/16/16 244 10.6 14.2
08/19/16 - 08/21/16 256 58.6 59.2
08/25/16 — 08/26/16 30.3 31.8 33.6
09/07/16 — 09/08/16 41.8 33.6 27.0
09/17/16 - 09/18/16 10.8 8.8 9.6
09/26/16 8.6 6.2 7.2
09/29/16 - 09/30/16 0 74 9.6
10/08/16 33 8.0 5.2
10/20/16 - 10/21/16 194 16.2 16.4
11/02/16 — 11/03/16 NA 8.6 NA
11/19/16 11.5 9.6 NA
11/24/16 - 11/26/16 10.0 10.4 NA
11/28/16 — 11/30/16 12.5 9.0 NA

2017
04/06/17 223 28.2 30.2
04/20/17 NA 26.8 32.0
04/30/17 14.5 9.0 4.6
05/01/17 134 13.6 25.8
05/04/17 23.0 19.8 13.8
05/05/17 17.4 14.2 242
05/04/17 — 05/05/17 40.4 34.0 38.0
05/21/17 219 14.6 10.2
05/25/17 18.9 19.8 27.6
06/23/17 33.7 394 31.2
08/11/17 12.6 12.6 12.2
10/09/17 12.7 7.6 74
10/23/17 124 9.8 15.0
10/24/17 25 34 12.8
10/23/17- 10/24/17 14.9 13.2 27.8
11/02/17 234 12.0 122
11/18/17 225 16.4 22.2

2018
04/03/18-04/04/18 227 236 68.6

Project # TPB168050 | 3/8/2019 Page 6 of 126

oo wood.



- b~ Clair-Maltby Comprehensive Impact Study
{ allmia
Q’--j L!J S ]L"E b Year 3 Monitoring Report (2016 — 2018)

Table 4.1.2 Summary of Daily Rainfall Totals for Major Rainfall Events of 2016, 2017 and 2018

(mm)
Emg;c;:(r’naent Wood City of Guelph

Day (M/D/Y) Elora RCS Clair Maltby Project CIair'Road Emergency

Gauge Total Gauge Total Services Gauge Total
04/14/2018 30.00 NA NA
04/15/2018 15.9 NA NA
04/16/2018 23.2 274 20.0
04/24/2018-04/25/2018 12.4 16.2 18.6
05/04/2018 11.0 14.6 828
05/15/2018 9.8 7.4 17.4
06/23/2018 22 19.2 16.8
06/24/2018 26.6 222 224
07/16/2018 2.0 216 12.8
08/21/2018 256 240 29.8
08/25/2018 18.1 17.4 8.0
09/30/2018-10/01/2018 20.6 22.8 214
10/31/2018 226 26.0 36.4
11/01/2018 251 18.8 254

Notes: “NA" indicates that data are not available.

4.2 Surface Water: Flow and Wetland Monitoring

The surface water monitoring has consisted of both water level and quality monitoring at two (2) flow
stations outside the SPA (i.e. Stations 14 and 15) and twelve (12) wetland stations within the SPA
(i.e. Stations 1 through 13, excluding 9A and 9B which were tested as potential flow stations in 2016 but
found not to have sufficient flows) (ref. Map SW-1, Appendix SW-1A).

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. Map SW-1) were identified based on the objective of collecting 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.
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4.2.1 Flow Levels

One (1) gauge to monitor flow quantity in the Mill Creek Subwatershed was established near the south-east
limit of the PSA (Station 14).

To monitor flow quantity in the Hanlon Creek Subwatershed, two (2) gauge locations (Stations 9A — Kilkenny
Place and 9B — Serena Lane) had been tested over the summer of 2016 to monitor the discharge from the
Hanlon Creek Subwatershed, draining to the north. Some minor flow responses were observed at the
Serena Lane monitoring location for storms on August 20, August 25, and September 7, 2016 (ref. plots in
in Appendix SW-1). However, the responses were minimal, and not considered to be significant enough to
continue the monitoring at this location in 2017. A new location outside the PSA in the Hanlon Creek
Subwatershed was identified in consultation with the City and GRCA for surface water monitoring
(Station 15) 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 established 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 of 2016. Although data from this station was used to inform the general surface
water monitoring results in 2016, starting in 2017 data collected from this station was assessed in
conjunction with data from the 11 other wetland monitoring stations (ref. Map SW-1).

Summary plots showing the observed water levels at Halls Pond for 2016 have been included in
Appendix SW-1.

Continuous water level monitoring was conducted for an open watercourse south of the study limits, within
the municipality of Puslinch. The site is located on a private property at the end of Hammersely Road
(Station 14). The site had continuously observed flow at all times during the monitoring period, suggesting
a potential groundwater flow contribution. Velocity metering was conducted at this site over the course of
2016, which has been used to develop a preliminary rating curve for the site. The rating curve fit has been
completed using a simplified HEC-RAS hydraulic model, based on topographic survey data completed by
Matrix Solutions on November 4, 2016.

Plots of the developed rating curves, and the resulting recorded flow series at the Hammersley Road
Station 14 site and the Hanlon Channel Station 15 site, have been included in Appendix SW-1. Minimum
and maximum water levels for both stations are provided in Table 4.2.1, with the Hammersley minimum and
maximum water levels observed on November 29, 2017 and June 4, 2017 respectively. Minimum and
maximum observed water levels for Station 14 occurred on April 30, 2017 and June 23, 2017. 2018 water
minimum and maximum water levels in Table 4.2.1 are not that dissimilar than 2017 levels.

Table 4.2.1 Observed 2017 and 2018 Water Levels (m)

. . Puslinch Channel Hanlon Channel
Minimum/ Maximum . .
(Station 14) (Station 15)

2017 Minimum Water Level 0.068 0.137
2017 Maximum Water Level 0.248 0.327
2018 Minimum Water Level 0.052 0.133
2018 Maximum Water Level 0.212 0.269

Water levels and flows within the Hanlon Channel Station 15 site did not vary considerably during the
monitoring period, with depths ranging from 0.14 m to 0.33 m and peak flows ranging from 0.02 m3/s to
0.08 m3/s respectively.
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Peak flows for the major recorded storm events of 2016 to 2018 are presented in Table 4.2.2.

Table 4.2.2 Estimated Peak Flows at Monitoring Station 14 (Hammersley Road) and
Station 15 (Hanlon) for Major Storm Events Based on 2016, 2017 and 2018

Rating Curves

Observed Rainfall (mm) Observed Peak Flow (m3/s)

Station 14 (Hammersley)

2016
7/25/2016 19.2 0.02
8/20/2016 52.0 0.10
8/25/2016 24.0 0.06
9/7/2016 33.6 0.02
11/2/2016 4.2 0.02

2017
04/06/2017 27.8 0.05
04/20/2017 26.8 0.05
05/05/2017 14.2 0.04
05/25/2017 18.6 0.03
06/23/2017 394 0.04
07/01/2017 114 0.02
08/11/2017 12.6 0.01
11/05/2017 15.2 0.02
11/18/2017 154 0.02

2018
04/03/2018-04/04/2018 234 0.03
04/14/2018 30.0 (EC) 0.02
04/16/2018 27.2 0.02
04/24/2018-04/25/2018 16.0 0.03
05/04/2018 14.6 0.02
05/15/2018 74 0.02
06/24/2018 218 0.02
10/31/2018 25.8 0.02
11/01/2018-11/02/2018 258 0.04

Station 15 (Hanlon)

2017
04/06/2017 27.8 0.04
04/20/2017 26.8 0.04
05/05/2017 14.2 0.04
05/25/2017 18.6 0.06
06/23/2017 394 0.08
08/11/2017 12.6 0.05
11/18/2017 154 0.04

2018
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Table 4.2.2 Estimated Peak Flows at Monitoring Station 14 (Hammersley Road) and
Station 15 (Hanlon) for Major Storm Events Based on 2016, 2017 and 2018

Rating Curves

Date (M/D/Y) Observed Rainfall (mm) Observed Peak Flow (m3/s)

04/03/2018-04/04/2018 234 0.04
04/16/2018 27.2 0.04
04/24/2018-04/25/2018 16.0 0.05
05/04/2018 146 0.04
05/15/2018 74 0.03
06/24/2018 21.8 0.03
07/16/2018 21.2 0.03
08/21/2018 24.0 0.04
08/25/2018 174 0.03
10/31/2018 25.8 0.04
11/1/2018 25.8 0.06

4.2.2 Wetland Levels

Methods: Year 1

In 2016 only one wetland was sampled for part of the summer and the fall to collect some preliminary data.
At Station 7 a Solonist 3000 Levelogger Edge Junior was affixed to an existing staff gauge and collected
data from July until November 2016. The device was pre-programmed to record water pressure (psi) and
temperature (degrees Celsius) measurements at 15 minute intervals.

Locations for all wetland monitoring stations were also established, in consultation with affected
landowners, over 2016.

Methods: Year 2

On April 18, 2017 field staff installed Solonist 3000 Levelogger Edge Junior logging devices at each of the
surface water monitoring locations detailed on Map SW-2. The devices were pre-programmed to record
water pressure (psi) and temperature (degrees Celsius) measurements at 15 minute intervals. Loggers
placed within the Stations 1 and 2 (installed by Matrix Solutions) wetlands measured the same parameters
at hourly intervals. Each device was enclosed within a protective PVC sleeve which was perforated to allow
infiltration of surrounding waters. T-bars were driven into the wetlands beds and the PVC sleeves were
attached. Logging devices were suspended at the bottom of the PVC sleeve using aircraft cable or zip ties.
Each PVC sleeve-bottom was capped to reduce fouling from wetland sediments.

Once each logger was installed within the PVC housing, elevations were recorded using a RTK portable
surveying unit to account for seasonal elevation changes which may have occurred since the 2017
monitoring season. Three separate elevations were recorded at each water level Station including: 1) top of
casing, 2) a ground shot, and 3) water level. These elevations were collected to be used alongside final data
recordings collected by the Solonist loggers, to accurately graph individual wetland seasonal water
elevation fluctuations.
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In addition to the PVC/Solonist setups, a Solonist Barologger was installed approximately 50 m south of
Station 6 to record barometric air pressure for the SPA and PSA for use in the barometric compensation
process to calculate final wetland water elevations.

Downloading of loggers coincided with water quality sampling events on May 1, August 10, and
November 3, 2017 in conjunction with manual measurements for Stations 3-13. Loggers were removed on
November 17 and 29, 2017 to prevent internal damage associated with freezing temperatures. Final
readings were downloaded from the loggers on November 30, 2017. For each data series, outlying data
points — associated with logger downloads — were omitted from the data series and are not represented in
the final wetland water level graphs.

In 2017, Station 13 data collection was interrupted from May 1, 2017 (the last data download before the
equipment was dislodged by a vehicular accident) until September 27, 2017 (when a new logger was
installed following confirmation that the original logger could not be re-located on September 7, 2017). On
September 27, 2017 a new Solonist logger and protective sleeve were installed approximately 8 m to the
east of the original location.

Methods: Year 3

On April 11 and 26, 2018 field staff installed Solonist 3000 Levelogger Edge Junior logging devices at each
of the surface water monitoring locations detailed on Map SW-2. The devices were pre-programmed to
record water pressure (psi) and temperature (degrees Celsius) measurements at 15 minute intervals, except
for the logger at Station 2 which measured the same parameters but at hourly intervals. Each device was
enclosed within a protective PVC sleeve that is perforated to allow infiltration of surrounding water. Logging
devices were suspended at the bottom of the PVC sleeve using aircraft cable or zip ties. The bottom of each
PVC sleeve was capped to reduce fouling from wetland sediments.

Once each logger was installed within the PVC housing, elevations were recorded using a RTK portable
surveying unit to account for seasonal elevation changes which may have occurred since the 2017
monitoring season. Three separate elevations were recorded at each water level Station including: 1) top of
casing, 2) a ground shot, and 3) water level. These elevations were collected to be used alongside final data
recordings collected by the Solonist loggers, to accurately graph individual wetland seasonal water
elevation fluctuations.

In addition to the PVC/Solonist setups, a Solonist Barologger was installed approximately 50 m south of
Station 6 to record barometric air pressure for the SPA and PSA for use in the barometric compensation
process to calculate final wetland water elevations.

Downloading of loggers coincided with water quality sampling events on April 26, August 24, and
November 2, 2018 and manual water level measurements Stations 3-13. Loggers were removed on
November 2 and 7, 2018 to prevent internal damage associated with freezing temperatures. Final readings
were downloaded from the Beacon loggers on November 3, 2018. For each data series, outlying data points
— associated with logger downloads — were omitted from the data series and are not represented in the
final wetland water level graphs.

Results

In all years, rainfall data was obtained from the Clair-Maltby rain gauge (refer to Section 4.1) located at the
corner of Maltby Road East and Victoria Road South. Note, a mixed precipitation event occurred on April
14 and 15, 2018, that the gauge was not equipped to quantify.
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2016 was a drought year and therefore a good year to confirm wetlands that would be expected to have
standing water for most or all of the year in 2017 and 2018.

In both 2017 and 2018, wetland surface water levels in the PSA generally followed anticipated seasonal
patterns with levels peaking in early to mid-spring followed by a continuous decline until loggers were
removed in early November 2018 with some exceptions as follows demonstrating some variability between
stations and between years.

e In 2017, Stations 4, 5, 8, 11, and 13 displayed small rebounds in water levels in the late fall prior to
logger removal. Similarly, prior to removal on November 2, 2018 a number of stations registered slight
rebounds corresponding with late fall precipitation events.

e Of all the wetland surface water stations, all stations had some standing water throughout the 2017
monitoring season except for Stations 3, 4 and 12 which remained wet (i.e., saturated) but did not
exhibit visible “standing” water later in the season.

- Standing water was observed at Station 4 on August 10, 2017 (approximately 0.3 m), followed by
saturated soils with no standing water on November 3, 2017. In 2018, Station 4 had one date that
was “dry” at the logger location (August 24, 2018),

- Station 12, situated along the north side of Maltby Road, was found to only contain a very low water
elevation on August 10, 2017, and was dry on November 29, 2017. In 2018, Station 12 was dry on
August 24 and November 2.

- Minimal standing water was observed around the Station 3 logger on August 10, 2017, although
the central-portion of the wetland feature appeared to retain more standing water into the late
summer and fall.

e In 2018, some of the smaller wetlands such as Stations 5 and 6 exhibited an earlier draw-down than in
2017, which was a wetter year.

e The exception to the typical draw-down pattern displayed by the majority of the monitored wetlands
in 2017 and 2018 was Station 10. In 2017, at Station 10 water levels were lower at the time of device
installation and peaked around early July 2017 before beginning a steady decline until logger removal
on November 3, 2017. In 2018, significant increases in overall water levels at Station 10 were not as
pronounced as those observed in 2017, however water levels still reached their peak in late spring/early
summer which was consistent with 2017 and different from most other stations which reached peak
water levels earlier in the spring.

Manual surface water level measurements did not always correspond to the logged data results. It was
assumed that the manual measurements were in error due to measuring from the wetlands’ beds to the
surface of the water (i.e,, many of the wetlands beds are composed of soft silts and thick vegetated mats in
the summer which can make completing manual measurements difficult). Therefore, the logger results were
considered more reliable and accurate.

Graphed results detailing wetland surface water elevations from each station in 2017 and 2018 are
summarized in Appendix GW-3 where they have been integrated with the results from the groundwater
monitoring to facilitate interpretation. The preliminary findings are discussed in Section 4.3 which focuses
on groundwater. More comprehensive interpretation and analyses are provided in the Phase 1 and 2 CEIS
Characterization Report (Wood et al,, 2018).
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4.2.3 Surface Water Quality (including Temperature)

Methods

The water level loggers (Solonist 3000 Levelogger Edge Junior logging devices) include temperature sensors
which provide a continuous scan of water temperature over the monitoring period. In 2016, the loggers
were not installed until July, 2016, however in 2017 and 2018 the loggers were installed soon after the
freshet (i.e., early April) and were removed prior to freeze-up (typically early to mid-November).

In addition to water temperature, the CEIS Work Plan included water quality sampling as part of the surface
water monitoring effort. The water quality parameters recommended by GRCA (ref. Table 4.2.3) have been
supplemented by metal and pesticides as agreed to by the City. Sampling has been as follows:

e Grab samples and in situ data were collected in both dry and wet periods in the summer and fall of
2016, and the spring, summer and fall of 2017 and 2018 at each of the two (2) water gauge locations.

Grab samples and in situ data were also collected once in the summer and fall of 2016, and once in the
spring, summer and fall of 2017 and 2018 at each of the 12 wetland monitoring locations. Summer
sampling was done during a "dry” period while spring and fall samplings were done in "wet" periods.

Due to the substantial expense of testing for pesticides, the Consulting Team recommended more
targeted testing. As agreed, single samples at six (6) locations across the PSA were collected in the fall
of 2017.

For this study, the target was to conduct “wet” sampling within 24 hours of at least 10 mm of rainfall within
the previous 48 hours, and "dry” sampling after no rain had fallen for at least 48 hours. Actual sampling
parameters are documented in Table 4.2.3.

Water quality sampling was undertaken in 2016 at Station 7 (in the Hanlon Creek Subwatershed) and
Station 14 (in the Mill Creek Subwatershed) over the summer and fall of 2016. In 2017 and 2018, water
quality sampling was undertaken at Stations 1 through 15, with the exception of Station 9 which was
removed as a sampling location due to persistent lack of flows, for a total of 14 sampling locations
(ref. Map SW-1). As noted in 2016, there are no creeks in the PSA as the area is essentially a headwater
drainage area on the Paris Moraine where wetlands and ponds of various sizes provide the primary drainage.
Therefore, wetland water sampling was considered central to this study.

Table 4.2.3 Water Quality Parameters Assessed

Water Quality Parameter Mechanism of Analysis m

e Total Suspended Solids (TSS)
Total Dissolved Solids (TDS)
Orthophosphate (P)

Parameters suggested by GRCA
Total Phosphorus (TP) in their comments on the Draft
To be analyzed from grab .
e Dissolved Sulphate (SO% samples sent to a laboratory Clair-Maltby MESP Secondary
Plan TOR (City of Guelph,

e Dissolved Chloride (Cl) 2015a).

Total Kjeldahl Nitrogen (TKN)
Nitrite (NO?)
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Guélph
" B

Making a Difference

Table 4.2.3 Water Quality Parameters Assessed

Water Quality Parameter Mechanism of Analysis m

Nitrate (NO?3)

Ammonia (NH?3)

Water temperature

pH

To be measured continuously
by the data logger and
verified in situ three times
over the season by field staff
(with a water quality meter)

To be measured in situ by

Parameter suggested by GRCA
in their comments on the Draft
Clair-Maltby MESP Secondary
Plan TOR (City of Guelph,
2015a).
Parameters suggested by GRCA
in their comments on the Draft

e Conductivity, and field staff

(with a water quality meter)

Clair-Maltby MESP Secondary
Plan TOR (City of Guelph,
2015a).

Additional parameters
suggested by the Consulting
Team and agreed to by City.
Note: * Due to the additional cost, pesticide sampling has been targeted be sampled at only six of

the 14 stations and only once in the fall of 2017.

e Dissolved oxygen (DO)

* Metals To be analyzed from grab

e Pesticides* samples sent to a laboratory

Table 4.2.4 summarizes the dates and event type for the water quality sampling events of 2016, 2017 and
2018. Water quality samples were collected in close proximity to the established wetland water level
stations (ref. Map SW-1).
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! Between sampling time and end of last event exceeding 5 mm

2 Rainfall depth for 24-hour period prior to sampling

Project # TPB168050 | 3/8/2019

w Year 3 Monitoring Report (2016 — 2018)
Table 4.2.4 Summary of 2016 to 2018 Water Quality Sampling Events
. 24-Hour
Sites Sampled Type of Event Inter-Event I:erlod Rainfall Total
(CEVE) 2
(mm) *
August 4, 2016 Station /, D 10 0
9 ' Station 14 Y
Station 7,
August 17, 2016 Station 14 Wet 5 10.6
September 22, Station 7,
2016 Station 14 Wet 6 60
October 20, 2016 Station 7, Wet 12 7.0
Station 14
. Station 14,
April 28, 2017 Station 15 Dry 8 44
Stations 1-8,
May 1, 2017 Stations 10-15 Wet 0 204
Stations 1-8,
August 10, 2017 Stations 10-15 Dry 6 0.0
Station 14,
September 5, 2017 Station 15 Wet 0 8.6
Station 14,
October 3, 2017 Station 15 Dry 29 0.0
November3, 2017 | _2tons1-8, . pesticides 12 68
' Stations 10-15 '
. Stations 1-8,
April 26, 2018 Stations 10-15 Wet 0 12.8
Station 14,
May 8, 2018 Station 15 Dry 4 0
Station 14,
August 8, 2018 Station 15 Wet 0 0.2
Stations 1-8,
August 24, 2018 Stations 10-15 Dry 9 0
Station 14,
October 26, 2018 Station 15 Dry 19 0
Stations 1-8,
November 2, 2018 Stations 10-15 Wet 0 18.8
Notes: " NA" indicates not applicable (dry weather samples)
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Making a Difference

4.2.3.1 Temperature

Flow Stations

Tables 4.2.5 and 4.2.6 summarize the temperature monitoring results for the Puslinch Channel (Station 14)
in 2016 and 2017, and Hanlon Creek (Station 15) respectively in 2017. Based on a comparison of 2016 to
2017, the monthly daily maximums trend lower for 2017 based on it being a wetter year than 2016.

Table 4.2.5 Observed 2016, 2017 and 2018 Water Temperatures — Puslinch Channel (Station 14)

Monthly Extremes Monthly Averages
2016
July 9.26 16.06 10.77 12.28 14.33
August 9.80 18.78 11.22 12.86 1492
September 7.90 17.20 10.09 11.38 1291
October 4.06 15.05 7.99 9.24 10.47
November 1.95 11.35 5.28 6.45 7.61
December 1.55 7.46 3.69 430 4.85
2017
April 2.15 15.42 6.52 7.82 9.57
May 5.81 15.21 8.58 9.55 10.95
June 9.00 16.28 10.24 11.30 12.84
July 9.94 15.36 10.84 11.73 13.05
August 8.67 13.82 10.22 11.18 12.66
September 7.83 14.33 9.95 10.59 12.35
October 6.18 14.04 8.01 9.57 11.00
November 2.05 9.78 4.80 5.68 6.58
2018
April 0.13 9.10 1.98 295 4.23
May 5.08 16.49 8.88 10.72 13.24
June 847 17.67 10.30 11.84 13.87
July 9.33 17.31 10.84 12.61 15.32
August 9.87 18.29 11.56 13.36 16.08
September 6.95 19.47 10.27 12.03 14.70
October 4.06 16.35 6.92 8.20 9.73
November 1.92 8.46 4.62 5.39 5.89
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Table 4.2.6 Observed 2017 and 2018 Water Temperatures — Hanlon (Station 15)

Monthly Extremes Monthly Averages

. . . . . Daily Daily Daily

2017
April 531 17.53 8.79 10.64 13.07
May 8.05 17.98 10.35 11.83 14.27
June 11.18 27.91 12.98 15.21 19.00
July 12.75 23.24 14.10 16.68 20.87
August 11.83 22.28 13.32 15.61 19.24
September 10.70 20.58 12.60 14.89 18.79
October 9.25 18.51 11.55 13.08 15.43
November 6.24 13.00 8.62 9.52 11.12

2018
April 419 13.19 6.49 7.77 9.34
May 8.92 18.70 11.02 12.85 15.28
June 10.58 21.90 12.04 14.30 17.69
July 11.82 22.68 13.09 15.72 19.74
August 12.90 21.74 13.95 16.18 19.93
September 11.24 22.46 13.51 15.45 18.75
October 8.04 19.80 10.60 11.93 13.67
November 6.37 13.08 8.44 9.42 10.36

Water temperature graphs have been provided in Appendix SW-1.

Wetland Stations

Overall, the wetland surface water temperatures in 2017 and 2018 within the PSA displayed a relatively
consistent seasonal rise in temperatures from spring into summer, as air temperatures increased, and
wetland water elevations fell (ref. Table 4.2.7 for a summary of each station’s minimum, maximum and
average monthly temperatures). Surface water temperatures were also generally higher in 2018 than in
2017, reflecting the air temperatures in those respective years, although this trend was more pronounced
in wetlands thought to be more reliant on surface water inputs than groundwater inputs.

Although trends within the same wetlands were comparable from 2017 to 2018, there was considerable
variability in both the temperature ranges and the degree to which surface water temperatures mimicked
air temperatures among wetlands. Temperature graphs for each station for 2017 and 2018 are provided in
Appendix SW-1B.

In both 2017 and 2018, as wetland water elevations declined, particularly in smaller wetlands, surface water
temperatures began to show greater variability and more closely mimic daily air temperature changes. This
trend was most pronounced at Stations 6 and 12, where wetland water level conditions were very low to
dry by mid-September. It was also evident at the two stations located within Hall's Pond (Stations 5 and 7)
which began to fluctuate more in mid-August, as surface water levels dropped.

There was also a tremendous amount of variability between different wetlands in terms of both their
temperature ranges and patterns of temperature fluctuations as illustrated in Appendix SW-1B. Tables 4.2.7
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and 4.2.8 below provide the daily average surface water temperatures for each wetland station, as well as
the means. In both 2017 and 2018, the highest recorded temperature readings were noted at Stations 1, 2
and 13 whereas most other stations maintained daily average temperature ranges between about 14°C and
22°C in these same months and several stations consistently maintained temperature ranges below 18°C.

Four different patterns were observed in looking at the data over 2017 and 2018:

1) Stations 1, 2 and 13: The surface water temperature variations mimicked changes in air temperatures
quite closely for the entire season, sometimes exceeding air temperatures, with daily average
temperature ranges between about 20°C and 27°C in July and August.

2) Stations 3 and 7: The surface water temperature variations mimicked changes in air temperatures quite
closely for the entire season, with daily average temperature ranges between about 15°C and 22°C in
July and August.

3) Stations 4, 11 and 12: The surface water temperature variations were lower than the air temperature
variations for much of the season, with daily average temperature ranges between about 15°C and 19°C
in July and August, but the variability was still mimicked (i.e., Station 4, 11, 12); and

4) Stations 5, 8 and 10: The surface water temperature was both lower and much more constant than the
air temperature with daily average temperature ranges between 15°C and 18°C in July and August.
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Making a Difference

Table 4.2.7 2017 Wetland Surface Water Temperatures (§9)

July September October November**
Dally Dally Dally Dally Dally Dally Dally Dally Dally Daily Dally Dally Dally Dally Dally Daily Dally Dally Daily Dally Dally Daily Dally Daily
Min Min Min Min Min Min Min Min Max

Stnl 11.98 13.13 14.52 13.81 14.72 15.99 20.32 21.34 22.78 22.22 23.16 24.39 21.21 2251 24.27 19.22 20.88 23.02 1341 14.47 15.84

Stn 2 12.68 13.53 14.52 14.22 14.75 15.36 19.16 19.35 19.62 20.26 20.37 20.55 20.13 20.44 20.84 18.05 18.66 19.25 12.28 13.07 13.83 5.68 6.10 6.57
Stn 3 10.83 11.11 11.42 12.16 1237 12.65 17.18 17.38 17.68 18.65 18.85 19.17 17.61 18.35 19.23 15.83 17.24 18.94 11.09 12.66 14.60 3.27 4.28 5.50
Stn 4 8.06 8.32 8.62 10.10 10.32 10.66 14.78 14.96 15.21 16.34 16.45 16.59 15.62 15.83 16.17 1291 13.52 14.27 9.61 10.39 11.25 3.27 3.68 4.18
Stn'5 9.64 9.91 10.27 10.48 10.60 10.76 14.97 15.06 15.17 16.54 16.58 16.64 17.28 18.07 19.00 1531 18.44 21.83 11.10 1251 14.09 4.96 5.33 5.83
Stn 6 9.62 9.98 1042 11.22 11.48 11.89 16.01 16.16 16.39 17.68 17.77 17.89 16.52 16.72 17.00 14.01 14.50 15.18 10.08 10.83 11.78 2.94 3.35 3.90
Stn7 11.02 12.30 13.89 14.10 14.98 16.09 19.62 20.28 2113 20.78 2151 22.74 19.04 20.33 22.06 15.65 18.62 24.24 7.06 11.98 23.59 1.84 278 3.88
Stn 8 8.86 8.92 9.00 10.43 10.50 10.57 13.98 14.03 14.08 15.40 15.42 15.45 15.66 15.70 15.74 14.55 14.63 14.71 12.56 12.64 12.75 8.08 8.14 8.22
Stn 10 1214 12.61 13.15 13.26 13.52 13.88 17.70 17.76 17.85 18.49 18.52 18.56 18.32 18.37 18.42 16.83 16.96 17.11 13.13 13.38 13.67 8.07 8.13 8.23
Stn 11 9.44 9.75 10.17 11.05 11.30 11.65 15.08 15.30 15.57 17.06 17.19 17.37 16.22 16.50 16.85 14.54 15.19 15.95 10.82 11.57 12.45 5.36 5.52 5.78
Stn 12 8.04 9.24 10.86 10.91 11.87 1311 15.98 16.93 17.96 16.92 17.95 19.07 14.56 16.79 19.05 11.44 1411 17.03 7.93 10.35 12.82 1.87 3.14 4.57

Stn 13***  12.72 13.61 14.72 12.70 12.88 14.50 N/A N/A N/A N/A N/A N/A N/A N/A N/A 19.98 20.50 21.23 15.21 15.47 15.80 6.42 6.62 7.24

Notes: Stations 1 and 2 were removed on November 17, 2017
Stations 1 and 2 reflect 2017 temperature data that was recorded hourly
Station 7 reflects temperature from April 5 to Nov 29
* April temperatures include are the 18 to the 30, except Station 7 which began logging on April 5
** November Temperature logged until the 29, with the exception of Station 10 (Nov. 3), and Stations 1 & 2 (Nov. 17)
*** The Station 13 summer data was lost as a result of an accident with a vehicle going into Halligan's Pond and the logger being lost. A new logger was installed in September 2017.

Project # TPB168050 | 3/8/2019 Page 19 of 126

oo wood.



- b~ Clair-Maltby Comprehensive Impact Study
{ allmia
Q’--j L!J 'f; ] L"E ; Year 3 Monitoring Report (2016 — 2018)

Table 4.2.8: 2018 Wetland Surface Water Temperatures (°C)

Station
Location

Daily
Minimum
Daily
Maximum
Daily
Minimum
Daily
Maximum
Daily
Minimum
Daily
Maximum
Daily
Minimum
Daily
Maximum
Daily
Minimum
Daily
Maximum
Daily
Minimum
Daily
Maximum
Daily
Minimum
Daily
Maximum
Daily
Minimum
Daily
Maximum

Station1l = 6.83 7.96 9.61 17.47 18.86 20.68 = 20.95 2199 | 2381 2411 25.56 27.54 2323 24.86 27.15 19.35 20.90 22.97 9.54 10.52 | 11.67 6.30 6.47 6.70
Station2  8.78 9.08 9.51 16.64 16.95 1740  20.02 2041 2093 2338 23.97 2470  23.29 24.04 24.89 18.31 1949 20.95 7.15 8.35 9.76 4.33 4.74 517
Station3 | 7.03 7.20 7.44 15.04 15.28 1559 @ 18.02 18.25 1858 @ 19.90 20.18 20.62 @ 19.83 20.16 20.68 17.55 18.04 18.80 9.67 10.17 = 10.82 7.30 745 7.65
Station4  3.58 3.77 4.00 10.33 10.53 10.74  14.69 14.85 15.02 17.38 17.56 17.83  18.04 18.25 18.66 15.58 15.87 16.31 8.85 9.16 9.55 6.30 6.40 6.45
Station 5 5.88 5.94 5.98 10.28 10.40 10.53 = 13.93 1397 | 14.02 15.85 1591 1597 1853 18.66 18.83 17.64 17.81 18.02 10.85 11.03 | 1121 7.50 7.57 7.65
Station6 = 5.04 5.52 6.08 14.42 14.99 1576  16.73 17.19 | 1784 1853 19.46 20.75 1881 2041 22.61 14.18 17.37 23.06 4.78 7.84 11.88 3.80 4.86 6.35
Station7 = 6.07 6.37 6.81 15.56 15.80 16.13 = 17.82 18.03 1829  19.84 20.04 20.27 1994 2011 20.35 17.47 17.80 18.35 9.87 10.25 = 10.73 7.60 7.63 7.69
Station 8 = 4.59 4.68 4.84 10.05 10.15 10.26 1378 13.83 13.88  15.81 15.86 1590 16.90 16.94 17.05 15.80 15.90 16.00 11.14 11.24 1136 8.20 8.20 8.20
Station 10 = 6.88 7.09 7.34 14.16 14.32 1446 @ 16.93 17.02 17.10 1846 18.53 18.58 | 18.58 18.63 18.68 17.69 17.90 18.14 1141 1163 | 1191 8.70 8.76 8.80
Station 11 =~ 3.65 3.82 4.03 11.49 11.68 11.85  14.90 15.01 1514 1713 17.27 1747 = 1831 18.42 18.62 16.23 16.48 16.85 9.73 9.92 10.15 6.85 6.99 7.10
Station12 = 1.09 1.45 201 11.48 12.28 1331 @ 15.00 16.20 | 1759 16.21 18.47 2112 16.14 18.66 21.58 12.82 15.88 19.14 5.73 7.98 10.25 4.35 5.23 6.15

Station 13 = 6.13 6.42 6.96 16.36 16.61 17.17  20.61 20.80 2111 2374 23.94 2423 23.27 23.47 23.76 20.54 20.77 2112 12.36 1256 12.84 8.45 8.49 8.60

Notes: Stations 1 and 2 were removed on November 7, 2018
Station 2 reflect 2018 temperature data that was recorded hourly
Station 7 reflects temperature from April 11 to Nov 2
* April temperatures includes the 18th to the 30th, except Station 7 which began logging on April 11th
** November Temperature logged until the 2nd, with the exception of Stations 1 & 2 (Nov. 7)
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In general, wetland temperatures in 2017 and 2018 remained within the range to support cool or coldwater
fish habitat with the exception of Station 1 and, to a lesser extent, Stations 2 and 13, even during the summer
months. These wetlands are not flowing features and the reasons for surface temperature conditions can
relate to a number of factors which tend to vary over the course of a given year including wetland depth,
extent to which the wetland (station) is shaded, air temperature and sources of water inputs (i.e., surface
versus groundwater). On average, Stations 1 and 2 maintained some of the highest average monthly
temperatures of all wetlands sampled. This is presumed to be because, despite their relatively large size, as
stated within the EIS (North-South Environmental Inc. 2015) and confirmed by work done as part of this
study (Wood et al, 2018), these wetlands are maintained almost entirely by precipitation and surface runoff.

Graphed results of the wetland surface temperature data by watershed in the PSA is presented in
Figures 4.2.1 through 4.2.4. Temperature graphs for each station for 2017 and 2018 are provided in
Appendix SW-1B. Further interpretation of these results is provided in the Phase 1 and 2 CEIS
Characterization Report (Wood et al, 2018).
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Making a Difference

Wetland Station Surface Water Temperatures (2017)
Hanlon Creek Subwatershed
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Figure 4.2.1: Surface water temperatures over 2017 in the wetland monitoring stations within the Hanlon Creek Watershed in the Primary
Study Area.
(Note: The data for Station 7 were removed after mid-September due to a technical error).
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Making a Difference

Wetland Station Surface Water Temperatures (2018)
Hanlon Creek Subwatershed
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Temperature (“C)
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Figure 4.2.2: Surface water temperatures over 2018 in the wetland monitoring stations within the Hanlon Creek Watershed in the
Primary Study Area.
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Making a Difference

Wetland Station Surface Water Temperatures (2017)
Mill Creek Subwatershed
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—_—5TN 11 ——5TN 12 —5TN13 Air Temperature

Figure 4.2.3: Surface water temperatures over 2017 in the wetland monitoring stations within the Mill Creek Watershed in the
Primary Study Area.
(Note: The data for Station 13 were lost between late April 2017 and early September 2017 due to equipment loss).
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Making a Difference

Wetland Station Surface Water Temperatures (2018)
Mill Creek Subwatershed
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Figure 4.2.4: Surface water temperatures over 2018 in the wetland monitoring stations within the Mill Creek Watershed in the Primary
Study Area.
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4.2.3.2 Chemistry

Approach for CMSP Surface Water Quality Monitoring

Surface water quality parameters sampled and tested at the twelve wetlands and two flow stations over
2016, 2017 and 2018 (ref. Map SW-1 and Table 4.2.8, 4.2.9 (a-d) and 4.2.10 below), were assessed against
three sets of established thresholds:

i.  The Provincial Water Quality Objectives (PWQO);

ii. The Canadian Environmental Quality Guidelines (CEQG) for the Protection of Aquatic Life as prescribed
by the Canadian Council of Ministers of the Environment; and

iii. The Canadian Drinking Water Quality (CDWQ) guidelines as prescribed by Health Canada.

PWQO and CEQG thresholds are intended to help manage water quality conditions for the protection of
aquatic life. CDWQ guidelines base thresholds on the known human health effects associated with each
contaminant, aesthetic qualities (taste, odour), and potential impairment to drinking water infrastructure
(Health Canada 2014). CDWQ standards include two sub-sets of thresholds including (a) an aesthetic
objective (AO) and (b) maximum acceptable concentrations (MAC). For this project, AO thresholds were
applied, as they are generally more restrictive than MAC for the majority of parameters tested as part of the
surface water sampling program.

These three sets of standards were used in combination to provide a more complete list of potentially
relevant exceedances for the various surface water quality parameters of interest tested within the PSA.
However, it is important to recognize that the data collected for this project are primarily intended to serve
as a baseline reference for the pre-development conditions of a representative series of wetlands in the
PSA, and that documented exceedances simply flag which parameters exceed provincial and federal
thresholds established for flowing water, not wetlands per se. In addition, some of the exceedances relate
to human health (i.e. CDWQ) while others are related to aquatic biota (i.e. PWQO and CWQG).

Relevant Background for the Surface Water Quality Monitoring

Surface water quality monitoring was completed for each of the Mill Creek, Torrance Creek and Hanlon
Creek Subwatershed studies more than two decades ago. In the 1990's, the Torrance Creek (TSH et al,
1998) water quality was assessed as reasonable, except for nitrates, total phosphorous and Escherichia coli
(E. coli) which exceeded the PWQO standards. Hanlon Creek (MMM and LGL Ltd. 1993) temperatures were
measured in the tributaries and, in some locations and certain times of the year, reached above 23°C due
to a lack of canopy cover. Water quality for Mill Creek (CH2M Gore & Storrie Ltd. et al, 1996) was noted as
impaired in the 1990's due to E. coli, total phosphorus, aluminum, copper, lead manganese and zinc being
above the established PWQO standards.

Results from CMSP Surface Water Quality Monitoring

e Table 4.2.3 provides a summary of the in situ water quality parameters tested for all stations surveyed
over 2016, 2017 and 2018. Key water quality parameter concentrations for nutrients and metals
parameters for the one wetland (Station 7) and one flow (Station 14) locations sampled in 2016 are
presented in Table 4.2.8.
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e Key water quality parameter concentrations for nutrients and metals parameters for the 12 wetland and
two flow stations sampled in 2017 and 2018 are presented in Table 4.2.9 and Table 4.2.10 respectively.
Exceedances based on PWQO have been highlighted in yellow, CEQG in blue, and CDWQ guidelines in
orange. Results that exceed more than one threshold are highlighted in red.

e The full set of water quality chemistry results for all parameters tested in samples taken between 2016
and 2018, including samples for pesticides, is provided in Appendix SW-1C and Appendix SW-1D, with
exceedances based on PWQO only highlighted in red.

e A summary of in situ water quality measurements taken in the field at all stations sampled is provided
in Table 4.2.11.
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Table 4.2.8 Comparison of Measured Concentrations for Key Water Quality Parameters at a Wetland (7) and a Flow (14) Station in 2016 (Nutrients and Metals)

Contaminant Concentration (mg/L)

Location

PWQO

(Yellow) n/a 0.0 0.02! 0.075 0.0005 0.0052 0.3 0.0012
CEQG (Blue) n/a n/a n/a n/a n/a 0.005 0.00004 0.001 0.002 0.3 0.001 n/a 0.03

( C():z‘:,gqe) n/a n/a n/a n/a 120 0.1 0.005 0.05 1 0.3 n/a 0.05 5

Station 7 6.8 141 0.054 0.028 9.92 0.027 <0.000010 <0.00050 <0.0010 _ 0.00038 0.111 0.0043

Station 14 <2.0 0.26 0.0056 <0.02 38.0 <0.010 0.000050 <0.00050 <0.0010 <0.050 <0.0001 0.0103 _

Station 7 10.7 1.65 0.0742 <0.02 10.1 0.027 <0.000010 <0.00050 <0.0010 _ 0.00053 0.0780 0.0032

Station 14 25 <0.15 0.0094 0.043 335 <0.010 0.000052 <0.00050 <0.0010 <0.050 <0.0001 0.0145 _

Station 7 794 23 0.173 0.025 123 _ 0.000022 <0.00050 <0.0010 _— 0.0317 0.0100

Station 14 <2.0 0.21 0.0069 0.032 36.7 <0.010 0.000042 <0.00050 <0.0010 <0.050 <0.0001 0.0101 _

Station 7 15.8 1.68 0.0743 0.082 127 <0.010 <0.000010 <0.00050 <0.0010 <0.050 <0.0001 0.0150 <0.0030

Station 14 4.0 031 0.0075 0.074 33.6 <0.010 0.000075 <0.00050 <0.0010 <0.050 <0.0001 0.0248 <0.0030
Notes: 1 PWQO is for un-ionized Ammonia

2 PWQO varies with hardness as CaCO3, value presented is most stringent limit (lead) or based on initial PWQO (copper)
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Table 4.2.9a Comparison of Measured Concentrations for Key Wetland Water Quality Parameters 2017 and 2018
e [ ewes [ ewen [ e
Nutrients
TSS n/a n/a n/a 154 56.7 14 17 126 10.8 <2.0 <20 7.7 6.4 88.6 54 2.2 383 55 31 9.5 6.3
Chloride n/a n/a 120 6.2 5.78 5.73 5.52 6.16 5.95 231 141 142 1.83 271 5.08 152 120 115 147 151 477
TKN n/a n/a n/a 1.59 1.85 1.79 1.96 7.8 112 0.52 0.69 0.72 0.38 135 0.97 0.78 1.2 422 0.48 113 0.96
Ortho-P n/a n/a n/a 0.0055 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0032 0.0128 <0.0030 <0.0030 <0.0030
Total P 0.03 n/a n/a 0.0902 0.131 0.0842 0.115 0.277 0.0468 0.0139 0.015 0.0131 0.0124 0.0538 0.0573 0.0247 0.0651 0.242 0.0126 0.0217 0.103
Sulfate n/a n/a 500 3.81 1.95 2.51 25 0.87 2.07 172 091 17 0.57 <0.030 116 5.54 1.87 8.72 5.04 0.68 7.55
Ammonia 0.021 n/a n/a 0.113 <0.020 0.036 0.059 0.581 <0.020 0.097 0.18 0.307 0.033 0.082 0.174 0.045 0.066 2.52 <0.020 0.296 0.225
Nitrate n/a 3 10 <0.020 <0.020 <0.020 <0.020 <0.020 0.038 <0.020 <0.020 0.037 <0.020 <0.020 0.035 <0.020 <0.020 0.054 <0.020 0.026 0.042
Nitrite n/a 0.06 1 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.013 <0.010 <0.010 <0.010
Metals
Aluminum 0.075 0.005 0.1 0.019 0.0647 0.0631 0.049 - 0.0484 <0.010 0.0074 0.0413 0.0195 - 0.0288 0.012 0.0074 0.0698 0.0153 0.029 0.0289
Cadmium 0.0005 0.00004 0.005 <0.00001 = 0.000014 = <0.000010 & 0.0000176 | 0.0000841 0.0000069 @ 0.000011 & <0.000010 @ <0.000010 & 0.0000054 ' 0.0000542 0.0000155 @ <0.000010 @ <0.000010 | 0.000021 = 0.0000075 | 0.0000075 | 0.0000063
Chromium n/a 0.001 0.05 <0.00050 = <0.00050 0.00055 <0.00050 0.00118 <0.00050 <0.00050 <0.00050 0.00056 <0.00050 0.00105 <0.00050 <0.00050 <0.00050 0.00066 0.00051 0.00063 <0.00050
Copper 0.0012 0.002 1 <0.0010 <0.0010 <0.0010 <0.0010 - 0.0013 <0.0010 <0.0010 0.0019 <0.0010 - 0.001 <0.0010 <0.0010 0.0014 <0.0010 <0.0010 <0.0010
Iron 0.3 0.3 0.3 0.174 - 0.179 0.156 - 0.135 0.161 - 0.206 0.139 -- 0.061 -- 0.051 0.223 0.138
Lead 0.0012 0.001 n/a 0.000114 = 0.000432 0.000417 0.000326 - 0.000452 0.000117 0.000109 0.000477 0.000146 - 0.000751 0.000103 0.000146 0.00097 0.00012 0.000307 0.000211
Manganese n/a n/a 0.05 0.104 0.23 0.0982 0.0808 0.302 0.0531 0.0221 0.0375 0.0153 0.0378 0.0604 0.0921 0.0236 0.443 0.791 0.067 0.0942 0.0766
Zinc 0.02 0.03 5 <0.0030 0.0058 <0.0030 0.005 0.0228 - <0.0030 <0.0030 - <0.0030 -- <0.0030 <0.0030 0.0101 <0.0030 <0.0030 0.004
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N S~
Location
Pz::gm/el-t)er (::::133) ((;ElgeG) (gg\I:Vng) 10-11.-\7ug- 03-]I.\l70v- 26-Apr-18 01-]I.V7Iay- 10-11.-\7ug- 03-]I.\l70v- 26-Apr-18 | 24-Aug-18
Nutrients
TSS n/a n/a n/a <2.0 <20 n/a <2.0 n/a 4.2 <20 131 264 <2.0 51.6 25 <2.0 <2.0 277 21 66.5 8.6
Chloride n/a n/a 120 4.03 1.97 n/a 2.16 n/a 278 337 11.2 336 237 25 47 9.8 11.6 16.3 7.16 39 342
TKN n/a n/a n/a 1.08 1.53 n/a 0.43 n/a 142 0.96 151 348 0.59 3.56 1.98 0.76 0.68 117 1.03 222 0.7
Ortho-P n/a n/a n/a 0.0043 0.0105 n/a <0.0030 n/a <0.0030 0.0103 <0.0030 0.0031 <0.0030 0.0109 0.0658 <0.0030 <0.0030 0.0073 <0.0030 0.0091 <0.0030
Total P 0.03 n/a n/a 0.0324 0.0295 n/a 0.0182 n/a 0.0522 0.0248 0.038 0.0874 0.0237 0.231 0.0961 0.0159 0.0163 0.0805 0.0233 0.183 0.0563
Sulfate n/a n/a 500 5.94 1.29 n/a 4.15 n/a 153 3.2 0.95 4.49 2.96 0.79 274 3.72 0.79 0.94 11 <0.30 15
Ammonia 0.021 n/a n/a 0.101 0.052 n/a 0.116 n/a 0.427 0.133 <0.020 1.65 0.04 0.837 0.442 0.118 0.038 0.12 0.079 0.325 0.029
Nitrate n/a 3 10 0.03 <0.020 n/a <0.020 n/a 1.25 <0.020 <0.020 0.029 0.48 <0.020 0.219 <0.020 <0.020 0.089 <0.020 <0.020 0.046
Nitrite n/a 0.06 1 <0.010 <0.010 n/a <0.010 n/a <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Metals
Aluminum 0.075 0.005 0.1 0.016 0.0085 n/a 0.0246 n/a 0.0531 <0.010 0.0199 0.0736 0.011 0.0645 0.0333 <0.010 0.0065 0.0091 0.0112 0.0125 -
Cadmium 0.0005 0.00004 0.005 <0.000010 = <0.000010 n/a 0.0000133 n/a 0.0000261 = 0.000015 | <0.000010 @ <0.000010 @ <0.0000050 @ 0.000008 @ 0.0000118 @ <0.000010 @ <0.000010 @ <0.000010 @ <0.0000050 @ <0.0000050 ' 0.0000108
Chromium n/a 0.001 0.05 <0.00050 <0.00050 n/a <0.00050 n/a <0.00050 <0.00050 <0.00050 0.00053 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00169 0.00103 <0.00050 <0.00050
Copper 0.0012 0.002 1 <0.0010 <0.0010 n/a <0.0010 n/a 0.0015 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Iron 0.3 0.3 0.3 0.121 0.155 n/a 0.105 n/a - 0.168 0.289 - 0.083 - 0.07 0.06 0.066 - 0.077 - 0.117
Lead 0.0012 0.001 n/a 0.000097 0.0001 n/a 0.000109 n/a 0.000369 0.000121 0.000102 0.00045 0.000083 0.000411 0.000173 0.000081 0.000061 0.000135 0.00011 0.000167 0.000599
Manganese n/a n/a 0.05 0.0219 0.015 n/a 0.0165 n/a 0.0116 0.0806 0.113 0.461 0.0549 0.244 0.0151 0.00361 0.00643 0.192 0.0107 0.373 0.00883
Zinc 0.02 0.03 5 <0.0030 <0.0030 n/a 0.0032 n/a 0.0161 0.007 <0.0030 <0.0030 <0.0030 <0.0030 0.009 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0044
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Table 4.2.9c Comparison of Measured Concentrations for Key Wetland Water Quality Parameters 2017 and 2018

Parameter | PWQO | CEQG | CDWQ | 01-May- | 10-Aug- 3-Nov- 24-Aug- 01-May- | 10-Aug- | 03-Nov- -Nov- | 01-May- | 10-Aug- | 03-Nov-
(mg/L) (Yellow) | (Blue) | (Orange) 17 17 17 26-Apr-18 18 02-Nov-1 17 17 17 26-Apr-18 | 24-Aug 18 17 17 17 26-Apr-18 | 24-Au 02-Nov-18

Nutrients
TSS n/a n/a n/a 43 4.1 10 4.9 49.2 14.5 22 19.2 4.6 <2.0 45.1 3 <2.0 <2.0 <2.0 26 35 24
Chloride n/a n/a 120 11.8 12.6 131 10.6 9.86 8.26 2.58 2.83 5.65 277 4.13 7.94 15 1.65 2.35 2.02 1.89 217
TKN n/a n/a n/a 0.96 093 1.22 0.59 244 1.33 1 1.93 1 0.6 1.87 1.2 0.66 0.73 0.65 0.64 0.9 13
Ortho-P n/a n/a n/a <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0054 <0.0030 <0.0030 0.0077 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Total P 0.03 n/a n/a 0.0303 0.0321 0.062 0.0449 0.127 0.0825 0.0321 0.0625 0.0252 0.0196 0.0689 0.0541 0.0117 0.0163 0.0065 0.0272 0.0304 0.026
Sulfate n/a n/a 500 141 <0.30 0.67 0.78 <0.30 0.43 17 0.9 0.85 1.25 <0.30 7.83 0.95 0.94 0.42 <0.30 <0.30 <0.30
Ammonia 0.021 n/a n/a 0.077 0.066 0.053 0.079 0.423 0.457 0.07 0.038 0.118 0.035 0.23 0.343 0.055 <0.020 0.08 0.046 <0.020 0.128
Nitrate n/a 3 10 <0.020 <0.020 <0.020 <0.020 0.021 0.033 <0.020 <0.020 <0.020 <0.020 <0.020 0.047 <0.020 <0.020 <0.020 <0.020 0.025 <0.020
Nitrite n/a 0.06 1 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Metals
Aluminum 0.075 0.005 0.1 <0.010 <0.0050 0.0298 0.0202 - 0.0473 0.022 0.0052 0.018 0.0116 0.0219 - <0.010 <0.0050 0.0106 0.0113 0.0125 0.0094
Cadmium 0.0005 0.00004 0.005 <0.000010 = <0.000010 = <0.000010 @ <0.0000050 @ 0.000022 | <0.0000050 <0.000010 <0.000010 @ <0.000010 @ <0.0000050 @ <0.0000050 ' 0.0000201 @ <0.000010 @ <0.000010 | <0.000010 @ <0.0000050 @ <0.0000050 @ <0.0000050
Chromium n/a 0.001 0.05 <0.00050 <0.00050 <0.00050 <0.00050 0.00064 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00083 <0.00050 <0.00050 <0.00050 0.00051 <0.00050 <0.00050 <0.00050
Copper 0.0012 0.002 1 <0.0010 <0.0010 0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Iron 0.3 0.3 0.3 <0.050 0.081 0.084 0.07 - 0.263 0.248 - 0.178 0.136 -- 0.128 0.162 <0.050 0.124 - 0.127
Lead 0.0012 0.001 n/a 0.000119 = <0.000050 = 0.000307 0.000191 0.00113 0.000348 0.000235 0.000082 0.000162 0.000086 0.000268 0.000387 0.000152 = <0.000050 @ <0.000050 0.00015 0.000175 0.000107
Manganese n/a n/a 0.05 0.0223 0.0192 0.0278 0.0233 0.037 0.0151 0.0254 0.138 0.027 0.0231 0.191 0.02 0.00899 0.0192 0.00123 0.0301 0.0389 0.0194
Zinc 0.02 0.03 5 <0.0030 <0.0030 0.0038 <0.0030 - 0.0059 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0106 <0.0030 <0.0030 <0.0030 <0.0030 0.0036 <0.0030
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Making a Difference

Table 4.2.9d Comparison of Measured Concentrations for Key Wetland Water Quality Parameters 2017 and 2018

Parameter PWQO CEQG cowQ 01-May- | 10-Aug- | 03-Nov- | 26-Apr- 02-Nov- | 01-May- | 10-Aug- | 03- | 26-Apr- | 24- 02- 01-May- | 10-Aug- | 03-Nov- | 26-Apr-
(mg/L) (Yellow) (Blue) (Orange) 17 17 17 18 24-Aug-18 18 17 17 Nov-17 18 Aug-18 | Nov-18 17 17 17 18 24-Aug-18 | 02-Nov-18

Nutrients

TSS n/a n/a n/a <20 241 232 <20 88 7.9 16.9 143 n/a 8 n/a n/a 4.5 6.8 15.6 35 19.2 9.1
Chloride n/a n/a 120 96.9 351 179 86.1 405 64.5 71.3 207 n/a 50.4 n/a n/a 166 179 177 175 196 181
TKN n/a n/a n/a 1.06 3.75 2.6 0.78 418 1.16 0.85 0.61 n/a 0.31 n/a n/a 1.01 1.37 1.16 0.51 2.57 0.65
Ortho-P n/a n/a n/a 0.0072 0.0382 0.173 0.0077 0.068 0.0058 0.0108 <0.0030 n/a <0.0030 n/a n/a <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Total P 0.03 n/a n/a 0.0311 0.189 0.362 0.0246 0.681 0.0632 0.129 0.0216 n/a 0.0326 n/a n/a 0.0316 0.133 0.0363 0.0139 0.0718 0.025
Sulfate n/a n/a 500 3.59 1.25 173 6.02 1.94 10.5 37 2.27 n/a 5.79 n/a n/a 2.08 1.95 1.28 2.13 113 1.65
Ammonia 0.021 n/a n/a 0.067 0.069 0.66 0.025 0.22 0.707 0.035 <0.020 n/a <0.020 n/a n/a 0.059 0.063 <0.020 0.041 0.088 0.056
Nitrate n/a 3 10 0.02 <0.020 0.048 <0.020 0.025 0.031 0.059 <0.020 n/a 0.021 n/a n/a <0.020 <0.020 <0.020 0.032 0.023 0.051
Nitrite n/a 0.06 1 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 n/a <0.010 n/a n/a <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Metals

Aluminum 0.075 0.005 0.1 0.036 0.0283 0.0529 0.0407 - 0.065 - 0.0693 n/a - n/a n/a 0.021 0.0149 0.0327 0.022 0.0287 0.0281
Cadmium 0.0005 0.00004 0.005 0.000011 = <0.000010 @ 0.000025 & 0.000015 | <0.0000050 ' 0.0000408  0.00019 0.000018 n/a 0.000043 n/a n/a <0.000010 | <0.000010  <0.000010 @ 0.000007 @ <0.0000050 ' 0.0000054
Chromium n/a 0.001 0.05 <0.00050 <0.00050 0.0006 <0.00050 0.00062 <0.00050 0.00454 <0.00050 n/a 0.00103 n/a n/a <0.00050 <0.00050 0.00069 <0.00050 <0.00050 <0.00050
Copper 0.0012 0.002 1 <0.0010 <0.0010 0.001 <0.0010 0.0011 0.0014 - <0.0010 n/a - n/a n/a <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
03 o3 o: TSI - B o B - B - - oo o [l oo o o
Lead 0.0012 0.001 n/a 0.000224 0.000183 0.000408 0.0002 0.000939 0.000549 - 0.000622 n/a - n/a n/a 0.000365 0.00015 0.000557 0.000344 0.000315 0.000271
Manganese n/a n/a 0.05 0.0247 1.69 0.688 0.0157 0.817 0.116 0.246 0.561 n/a 0.0839 n/a n/a 0.0482 0.145 0.126 0.0223 0.107 0.0211
Zinc 0.02 0.03 5 0.0038 0.004 0.0136 0.0053 0.012 0.0153 - 0.0088 n/a 0.0184 n/a n/a <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

LEGEND:  Exceedances based on PWQO have been highlighted in yellow, CEQG in blue, and CDWQ guidelines in orange. Results that exceed more than one threshold are highlighted in red
Notes: L PWQO is for un-ionized Ammonia

2 PWQO varies with hardness as CaCO3, value presented is most stringent limit (lead) or based on initial PWQO (Aluminium)

n/a Not available due to dry conditions or shallow water

Yellow: Exceeds PWQO
Blue: Exceeds CEQG

Orange: Exceeds CDWQ
Red: Exceeds more than one guideline (PWQO, CEQG and CDWQ)

Project # TPB168050 | 3/8/2019 Page 32 of 126

oo wood.



-L_” L] I“:,J }( E-‘\ Clair-Maltby Comprehensive Impact Study

NJ Year 3 Monitoring Report (2016 — 2018)

Making a Difference

Table 4.2.10 Comparison of Measured Concentrations for Key Water Quality Parameters 2017 and 2018 at Flow Stations 14 an

PWQ .
Paramet o CEQG cbwQ . 0 03- 26-Apr- 26-Oct- April 01- 10- 05- 03- 03- 26-
er (Yello | (Blue) | (©r2"9 . . 18 18 28,201 | May- | Aug- | o 17 | oct-17 | VO | Apr-18
(mg/L) i ) 7 17 17 P 17 P

Nutrients
TSS n/a n/a n/a <20 45 2.7 39 <20 <20 <20 <20 42 <20 <20 38 35 33 29 <20 <20 2.7 23 22 <20 <20 <20 35
Chloride  n/a n/a 120 204 123 37.9 338 38.7 29.5 12,5 249 228 37.2 375 134 246 165 184 196 194 195 199 213 180 176 188 140
TKN n/a n/a n/a 033 038 017 0.22 <015 036 035 0.26 0.36 0.19 <0.15 1.25 049 06 061 041 021 051 0.46 037 0.36 047 0.35 0.68
Ortho-P  n/a n/a n/a 00035 00033 0006  N/A N/A 00103 00049 00076 00281 00125 00037  0.0154 <0‘é’03 <0‘é’03 00044  N/A N/A <0‘é’03 <0'g°3 <0.0030 0.0062 <0.0030 <0.0030  0.0083
TotalP 003 n/a n/a 0.008 00103 00067 00105 00042 00389 00137 0013 = 00343 00118 <0.0030 0031 00106 00087 00065 00048 00044 00099 00089 00054 00101 00091 <0.0030 0.0326
Sulfate  n/a n/a 500 10.7 7.6 18.7 15.5 18.2 134 7.51 118 9.71 17.1 16.9 124 20.9 14.7 183 17.8 17.9 19.6 201 11.9 17.2 18.6 216 146
A“":°“i 0021 n/a nfa | <0020 0159 <0020 0194 0067 0036 0052 0042 0086 003 <0020 <0020 0029 0065 <0020 0212 0116 0194 0134 0031 0083 0169 0057  0.178
Nitrate = n/a 3 10 0298 0153 0678 0551 0689 = 0431 0203 = 0477 0378 0.85 0.845 0175 = 273 203 235 253 265 2.77 244 262 226 242 2.7 135
Nitrite  n/a  0.06 1 <0010 <0010 <0010 <0010 <0010 <0010 <0010 <0010 <0010 <0010 <0010 <0010 <0010 <0010 <0010 <0010 <0010 <0010 <0010 <0010 <0010 <0010 <0010  <0.010
Metals

AIu:lnu 0.075  0.005 0.1 <0.0010 | 0.016 0.0101 0.0115 <0.0050 = 0.0098 0.0054 0.006 - 0.0077  <0.0050 = 0.0106 0.019 0.02 0.0065  0.0058 <O.(§)05 0.0238 0.0134  0.0073 0.0098  0.0068 0.0075 -

Cadmiu  0.000 0000 . 000002 00000 00000 00000 000005 00000 000001 000002 000007 000005 000002 000003 00000 00000 00000 00000 00000 00000 00000 000002 00000 000001 000001  0.00002
m 5 04 . 8 64 75 76 7 61 9 54 56 47 7 11 34 29 18 16 22 29 27 68 15 47 29 64
Chromiu <00005 <0000 <0000 <0000 <0.0005 <0.000 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.000 <0000 <0.000 <0.000 <0.000 00005 <0.000 <0.0005 <0.000 <0.0005
m n/a | 0.001 | 0.05 0 50 50 50 0 50 0 0 0 0 0 0 50 50 50 50 50 5 50 0 5o 000057 0 0.00099
Copper  0.0012 0.002 1 <0.0010 <0'§ 01 <0'§ 01 <0'§ o1 00010 <o.g 0l 00010 <0.0010 <00010 <0.0010 <0.0010 <0.0010 <0'8 01 <0'§ 01 <0'§ 01 <0'§ 01 <0'8 01 <0'8 01 <0'§ o1 00010 <o.g 0l 00010 <00010 00019
Iron 0.3 0.3 03 <0050 0063 <0050 0056 <0050 <0050 0035 0021 = 0116 = 0033 <0000 0073 0143 0149 0139 0128 0113 018 0109 0127 0276 0228 0111 -
lead | 0001 oo . <00000 00001 00001 00001 <0000 00000 ~<0.0000 <0000 000018 000008 <0.0000 000010 00002 00001 00000 00001 00000 00002 00001 000011 0.0000 000008 000008
2 : 50 66 12 3 50 99 50 50 6 9 50 1 04 75 83 16 79 17 52 4 94 9 1
MZ’;ga“ nfa  n/a 005 000635 00173 00163 00501 00133 00219 00152 00068 = 0072 00202 000844 0026 00417 00444 00179 00129 00279 00518 00306 00337 00615 00335 00205 00286

we o2 o s [N o DR oo oo ows oooss oooss | 000 | oooss | 00076 ooose | 0oos | 0007 | 0012

LEGEND:  Exceedances based on PWQO have been highlighted in yellow, CEQG in blue, and CDWQ guidelines in orange. Results that exceed more than one threshold are highlighted in red
Notes: 1 PWQO is for un-ionized Ammonia

2 PWQO varies with hardness as CaCO3, value presented is most stringent limit (lead) or based on initial PWQO (Aluminium)

n/a Not available

Yellow: Exceeds PWQO

Blue: Exceeds CEQG

Orange: Exceeds COWQ

Red: Exceeds more than one guideline (PWQO, CEQG and CDWQ)

Project # TPB168050 | 3/8/2019 Page 33 of 126

oo wood.



Clair-Maltby Comprehensive Impact Study
Year 3 Monitoring Report (2016 — 2018)

Table 4.2.11 Comparison of Field Measured Parameters at a Wetland (7) and a Flow (14) Station in 2016, 2017 and 2018

Air Temperature Location Field Water Temperature Field Conductivity Laboratory Total Dissolved Field Dissolved Oxygen
(G K9] (deg C) (mS/cm) Solids (mg/L) (mg/L)

Station 7 2301 0214 178 444 712

August 4, 2016 299 Station 14 10.97 0.441 388 1351 7.52

Station 7 23.20 NA 170 297 8.13

August 17, 2016 254 Station 14 12.30 NA 362 10.04 871

Station 7 19.19 0272 149 0.95 5.79

Sept. 22, 2016 276 Station 14 1253 0.474 379 13.30 711

Station 7 13.394 NA 153 9.42 6.70

Qlsizierr? A0 AU 115 Station 14 10211 NA 350 9.59 7.46

. Station 14 9.45 0.430 284 12.06 7.25

April 28, 2017 163 Station 15 1241 145 272 1338 7.27

Station 1 10.76 0.332 189 9.89 7.45

Station 2 11.01 0.260 156 9.88 7.42

Station 3 10.88 0.591 435 7.68 7.26

Station 4 8.07 0370 189 410 6.85

Station 5 9.47 0.369 257 976 7.22

Station 6 9.61 0308 205 9.18 7.66

Station 7 11.85 0.195 135 9.00 7.33

May 1, 2017 77 Station 8 104 0171 117 4.05 6.84

Station 10 10.54 0.234 153 9.71 7.40

Station 11 8.97 0.549 393 9.30 7.27

Station 12 10.60 0.400 347 9.91 7.81

Station 13 11.66 0.868 440 9.66 7.47

Station 14 8.09 0.347 242 10.87 734

Station 15 10.07 0936 613 12.08 7.40

Station 1 19.9 0306 148 469 6.61

Station 2 215 0231 135 422 737

Station 3 19.9 0.75 416 3.26 72

Station 4 17.0 0277 184 1.10 6.56

Station 5 16.7 0.547 218 0.61 6.39

Station 6 17.9 0.449 235 2.29 712

Station 7 217 0.265 155 297 6.98

August 10, 2017 245 Station 8 19.1 0.279 170 1.27 6.51

Station 10 208 0329 175 5.64 7.28

Station 11 188 148 1070 1.26 7.00

Station 12 17.8 113 803 202 6.01

Station 13 26.2 0.77 392 5.59 8.20

Station 14 122 0.649 364 9.78 7.66

Station 15 208 111 626 10.7 761

Station 14 112 0.613 360 917 7.84

Sl G 2y, AV 17.4 Station 15 17.4 1127 654 12.06 756

Station 14 N/A N/A 391 N/A N/A

October 3, 2017 246 Siailien 15 N/A N/A 664 N/A N/A
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Table 4.2.11 Comparison of Field Measured Parameters at a Wetland (7) and a Flow (14) Station in 2016, 2017 and 2018

Air Temperature Location Field Water Temperature Field Conductivity Laboratory Total Dissolved Field Dissolved Oxygen
(G K9] (deg C) (mS/cm) Solids (mg/L) (mg/L)

Station 1 7.98 0.293 163 13.97 7.89
Station 2 8.39 0.233 108 1347 8.01
Station 3 10.27 0.799 386 9.17 7.25
Station 4 N/A N/A N/A N/A N/A
Station 5 9.70 0.575 271 5.22 6.84
Station 6 8.72 0423 175 7.94 6.90
Station 7 8.24 0.252 156 8.04 7.33
November 3, 2017 10.7 Station 8 8.28 0.237 148 9.73 7.25
Station 10 758 0.298 164 12.21 7.70
Station 11 9.43 1.009 631 2.90 6.85
Station 12 N/A N/A N/A N/A N/A
Station 13 8.63 0.820 399 12.23 7.98
Station 14 8.26 0.557 292 12.24 7.82
Station 15 12.57 1133 661 13.01 7.74
Station 1 8.68 0.207 167 13.07 8.10
Station 2 9.82 0.165 115 10.57 7.58
Station 3 9.99 0.544 407 9.63 7.44
Station 4 1.25 0.185 144 481 6.25
Station 5 7.10 0.240 205 7.80 6.79
Station 6 7.34 0.139 111 8.64 6.73
. Station 7 10.55 0.143 116 11.13 6.61
April 26, 2018 12 Station 8 8.99 0.104 73 6.74 6.07
Station 10 9.89 0.176 136 7.57 7.21
Station 11 10.52 0431 319 6.71 6.52
Station 12 721 0473 303 6.27 7.11
Station 13 11.00 0.595 419 11.68 8.55
Station 14 5.75 0.255 221 10.09 7.31
Station 15 13.49 0.876 610 12.81 7.55
Station 14 1117 0.519 296 9.42 7.89
May 8 2018 20 Station 15 14.23 116 687 8.42 7.64
Station 14 15.35 0391 301 6.15 7.75
August 8, 2018 22 Station 15 17.35 0.899 586 8.81 7.48
Station 1 19.19 0.218 147 6.02 7.76
Station 2 18.99 0277 180 465 7.24
Station 3 18.03 0.640 422 252 6.92
Station 4 Dry Dry Dry Dry Dry
Station 5 21.95 0427 262 466 7.05
August 24, 2018 21 Station 6 16.18 0316 218 031 6.25
Station 7 17.24 0.192 113 3.24 6.55
Station 8 16.07 0.184 177 1.29 6.15
Station 10 17.47 0.292 187 171 6.77
Station 11 16.93 1398 1170 1.10 7.61
Station 12 Dry Dry Dry Dry Dry
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Making a Difference

Table 4.2.11 Comparison of Field Measured Parameters at a Wetland (7) and a Flow (14) Station in 2016, 2017 and 2018

Air Temperature Location Field Water Temperature Field Conductivity Laboratory Total Dissolved Field Dissolved Oxygen
(G K9] (deg C) (mS/cm) Solids (mg/L) (mg/L)

Station 13 22.52 0.783 419 8.15 8.76
Station 14 11.13 0.481 366 11.02 7.61
Station 15 17.24 0.924 575 11.63 7.25
Station 14 7.17 0.405 357 15.60 8.03
October 26, 2018 8 Station 15 12.00 0.836 631 15.95 7.81
Station 1 6.92 0.169 145 11.07 7.16
Station 2 6.98 0.186 164 9.20 7.06
Station 3 6.25 0.237 237 5.65 6.68
Station 4 499 0.107 111 5.46 6.13
Station 5 7.34 0.264 307 5.35 6.83
Station 6 6.84 0.063 59 6.48 6.60
Station 7 6.61 0.099 94 7.03 6.72
November 2, 2018 3 Station 8 5.20 0.183 144 6.35 6.53
Station 10 5.57 0.204 180 6.64 6.51
Station 11 6.77 0333 296 477 6.71
Station 12 Dry Dry Dry Dry Dry
Station 13 6.80 0.502 421 8.42 7.55
Station 14 6.03 0.249 249 8.52 7.29
Station 15 8.67 0.539 462 10.89 7.24
Notes: Dry - station was dry at time of sample
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Notable water quality results from wetland and flow stations included frequent Ammonia exceedances and
exceedances for Total Phosphorus, Aluminium, Copper, Iron, Lead, and Zinc at various sampling stations
at different times of the year in both 2016, 2017 and 2018. These findings are discussed below. A summary
of the total number of water quality exceedances in 2016, 2017 and 2018 for the various parameters
assessed is provided in Table 4.2.12 and 4.2.13 below.

Nutrients

For Ammonia, a threshold only exists under PWQO, not CEQG or CDWQ. Exceedances were
documented in 2016, 2017 and 2018 for Total Ammonia at a number of stations throughout the PSA.

- Regular Ammonia exceedances were documented at Station 7 in 2016, 2017 and 2018.

- In 2017 and 2018 regular Ammonia exceedances were documented at half of the stations (i.e., 5, 6,
7, 8,11, 13, 14).

- Inspring 2018, Ammonia exceedances were documented at all sampling stations except Stations 3
and 12 in the dry sampling period.

- In summer of 2018, Ammonia exceedances were documented at all sampling stations except
Stations 4, 10, and 12 during the summer sampling under dry conditions.

- Widespread exceedances of Ammonia may be attributed to runoff from adjacent agricultural or
golf course nutrient applications in the spring. In addition, both the Hall's Pond subwatershed within
the Hanlon Creek and the Mill Creek Subwatershed possess well-drained, hummocky headwater
areas in the PSA which may facilitate leaching.

Several exceedances for Total Phosphorus were documented in a number of the wetland stations but
not the flow stations during the spring, summer and fall sampling events sampling events between
2016 and 2018.

- In Station 1, the Neumann Pond Wetland, which is currently known to be maintained entirely by
precipitation and surface runoff (NSE 2015), phosphorus inputs are presumed to be from runoff
from the adjacent agricultural lands. Comparable exceedances close to Station 1 were previously
documented in the 2013/2014 Monitoring Report for the Bird Subdivision (i.e., 0.074 mg/L)
(BluePlan Engineering 2014).

- In 2017 and 2018, exceedances for Total Phosphorus were recorded at Stations 5, 6, and 11 during
the August sampling events, and Station 3 during the November sampling events.

- Exceedances for Total Phosphorous were documented at Station 7 in 2016, 2017 and 2018.

- These Stations all exist within proximity to lands currently used for agriculture or golf course uses
where additional nutrients may be introduced to the groundwater and surface water through
leaching and runoff.

None of the reference documents provide specific thresholds for Total Suspended Solids (TSS), for
background conditions within natural surface water systems. The majority of the wetland sites (i.e,,
Stations 1, 2,5, 6, 7, 8, 11 and 13) exhibited relatively high measurements for TSS in both 2017 and 2018
as compared to flowing systems, in particular during the late summer sampling events. Such
measurements are anticipated for wetlands which are somewhat stagnant and particularly in locations
where standing vegetation (biomass) is accumulating over the season in conjunction with seasonal
declines in the water levels.
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e For Total Dissolved Solids (TDS) CDWQ standards provide a threshold of 500 mg/L (Health Canada
2014).

- Exceedances for TDS were documented at Station 15 (in Hanlon Creek outside the PSA) throughout
2017 and in 2018 with the exception the April 28, 2017 dry sampling event the November 2018 wet
sampling event. Station 15 consists of an actively flowing system downstream of an online storm
water management facility.

- Exceedances were also documented at Station 11 and 12 (both adjacent to Maltby Road) during
the August 10, 2017 sampling event with levels of 1070 mg/L and 803 mg/L, respectively.

e PWQO, CEQG and CDWQ do not provide thresholds for Total Kjeldahl Nitrogen (TKN) or
Orthophosphate:

- In 2017, for TKN, the majority of samples from 2017 resulted in levels between 0.3 to 2.0 mg/L, with
the higher levels being found at Station 11 (3.75 mg/L) on August 10, and Stations 3 (4.22 mg/L), 5
(3.48 mg/L), and 11 (2.6mg/L) on November 3, 2017.

- In 2018, for TKN,, the majority of samples from 2018 resulted in levels between 0.2 to 4.0 mg/L, with
the highest level being found at Station 1 (7.8 mg/L) on August 24.

- The highest levels of Orthophosphate were documented from Station 11 in both 2017 (0.0382 mg/L
on August 10, 2017) and 2018 (0.068 mg/L on August 24, 2018). Notably, Orthophosphate results
were not provided from the September 5 or October 3 2017 sampling events due to laboratory
error.

e Sulfate concentrations were relatively low at all stations in both 2017 and 2018 compared to the
thresholds set by CDWQ of 500 mg/L (Health Canada 2014). The highest recorded measurements were
at Station 15 - 20.9mg/L on April 28, 2017 and 21.6 mg/L on October 26, 2018. Station 15 was relatively
high across the 2017 and 2018 sampling events.

e Thresholds exist for both Nitrate and Nitrite in the CEQG and CDWQ. However, no exceedances were
documented for either parameter during the 2017 or 2018 monitoring seasons.

e Acceptable Chloride levels under CEQG are defined at up to 120 mg/L (CCME 1999). CWDQ sets a much
higher limit of up to 250 mg/L (Health Canada 2014). Within Table 4.2.9, Chloride exceedances were
documented at several stations over 2017 and 2018, primarily at stations close to roads (i.e., Stations 3,
11 and 13) and at Station 15, downstream of a stormwater management facility. Station 15 exceeded
the Chloride threshold in all sampling events of 2017 and 2018.

Metals

e Exceedances of Aluminum were observed in 2016, 2017 and 2018 when compared to the CEQG
standard of 0.005 mg/L (CCME 1999).

- One such exceedance was documented at Station 7 in Hall's Pond in 2016 but not at flow Station
14 in the Mill Creek watershed, the only other Station sampled in that year.

- During the November 3, 2017 event all stations sampled exceeded this limit.

- For PWQO limits, which are higher, only one (1) exceedance was recorded during the 2017 sampling
events at Station 12 in spring.

- During the April 26 and August 24, 2018 events all stations sampled exceeded this limit except for
Station 4 which was too shallow to sample and Station 12 that was dry during the August event.
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Using the higher PWQO limits, nine exceedances were recorded during the 2018 sampling events.
In April, Station 12 exceeded the PWQO limits. In August Stations 1, 2, 7, 11 and 14 and in November
Station 6 and 15 exceeded this limit.

Station 12 is within a few metres of an active roadway which may influence the wetland's water
chemistry as a result of road runoff, but this would not explain the regular exceedances at stations
further from roads.

e Cadmium has limit of 0.00004 mg/L under the CEQG (CCME 1999).

Flow Station 14 revealed repeated exceedances of Cadmium in 2017 and 2018. Station 12 also
exceeded CEQG standards once on May 1, 2017.

In 2018, sampling at Stations 1, 2, 11, 14 revealed repeated exceedances of Cadmium during the
August sampling event. In April, Station 12 exceeded the CEQG limit.

e Chromium exceeded the established thresholds on two occasions at two individual Stations during the
2017 and 2018 monitoring seasons. Station 12 (0.00454 mg/L) on May 1, 2017 and Station 6 (0.00169
mg/L) on November 3, 2017, and Station 1 (0.00118mg/L) and Station 2 (0.00105mg/L) on August 24,
2018.

e A number of exceedances were documented for Copper in 2017 and 2018, mostly under the PWQO
standards which are set at a more restrictive level of 0.001 mg/L (PWQO 1994). However, Stations 1, 2,
5, and 12 were found to exceed the less restrictive CEQG limit of 0.002 mg/L (CCME 1999) as well.

In November 2017, Stations 2, 3 and 7 were had Copper levels slightly above the PWQO standard.
These exceedances were recorded during sampling events that followed precipitation (i.e., wet
events) where surface runoff from surrounding lands may influence sample results.

In 2018, Station 12 exceeded both PWQO and CEQG limits in April, Stations 1 and 2 exceeded in
August, Station 5 exceeded in November, Station 11 exceeded the PWQO limit in August, and in
November Stations 4, 8, 11 and 15 exceeded as well. Most exceedances were recorded during a dry
event and observed when TSS levels were high.

e Thresholds for Iron are set at 0.3 mg/L for all three water quality criteria sets used in this study.

Exceedances for Iron were recorded sporadically throughout the 2017 monitoring season at several
different Stations, and at Station 7 in 2016. The highest Iron levels were recorded at Stations 11 and
12.

Exceedances for Iron were recorded sporadically throughout the 2018 monitoring season at several
different Stations (i.e, 1, 2, 4, 5, 6, 7, 8, 10, 11, 12, 15). The highest Iron levels were recorded at
Stations 6 and 12.

Typically, high iron levels are a natural occurrence in areas where groundwater inputs exist as
documented within the Mill Creek Subwatershed Plan (CH2M, Gopre & Storrie et al, 1996).

e The threshold for Lead is 0.001 mg/L for both the PWQO and CEQG.

For Lead, one exceedance was recorded in 2017 at Station 12 during the May, 2017 sampling event
and one was recorded at Station 7 in 2016.

Additional exceedances were recorded in 2018 at Station 12 during the April sampling event, and
at Stations 1, 2, and 7 in August and Station 15 in November.

Close proximity to an active roadway and influence of road runoff can be a factor, but not all
exceedances were documented in stations near roads.
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Manganese has a threshold of 0.05 mg/L under the CDWQ criteria (Health Canada 2014). Exceedances
were observed throughout the 2017 and 2018 monitoring season at various stations. An increased
number of exceedances were observed during, and after, the August, 2017 and August 2018 sampling
events.

During some sample events in 2016 and all sample events in 2017 and 2018, Station 14 was found to
exceed the PWQO level for Zinc. The Mill Creek Subwatershed Plan (1996) groundwater quality samples
documented high levels of Zinc. Due to the likelihood of groundwater inputs at Station 14 (as indicated
by consistently low summer temperature readings in 2016 and 2017), it is possible that these
exceedances are a natural occurrence.

- In 2017, Zinc exceedances were also recorded at Station 12 (also in Mill Creek Subwatershed) during
the May and November sampling events.

- Zinc exceedances were also recorded at Stations 1, 2 and 7 in August 2018, which are not in the
Mill Creek Subwatershed.

Water quality results for August 24t, 2018 (dry event) for Stations 1, 2, 5,6, 7, 8, 11, and 13 observed higher
than normal TSS levels and high metal concentrations compared to background. These results are
considered natural variation within the wetland features and were not observed in Stations 14 and 15 which
are flowing waters.

Pesticides

For pesticides, sampling was conducted in conjunction with the fall wetland water quality sampling on
November 3, 2017. No exceedances based on the available thresholds were recorded at any of the
stations. However, Endosulfan, Endrin, Hexachlorobenzene, Hexachloroethane, and Methoxychlor were
detected at limits that were higher than the established PWQO and CEQW standards. The complete
set of results is provided in Appendix SW-1D.

Table 4.2.12 Summary of PWQO Exceedances for the 2016 Monitoring Program

Total Number of PWQO/CEQG/CDWQ Exceedances by Location
_______ Station7 ______________ Station1d |

August 4, 2016 3/1/1 1/2/0
August 17, 2016 2/1/1 2/2/0
Sept. 22, 2016 5/3/2 2/2/0
October 20, 2016 2/0/0 1/1/0
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Table 4.2.13 Summary of PWQO, CEQG, CDWQ Exceedances for the 2017-2018 Monitoring

Program
. state 00000000000
“ﬂﬂﬂﬂﬂﬂﬂﬂlﬂlﬂlﬂmﬂ
April 28, 2017 1 3
May 1, 2017 4 1 3 3 2 1 2 3 1 4 9 4 4 3

August 10, 2017 4 3 6 2 3 2 2 5 0 5 4 4 3 2

September 5,

2017 > 3
October 3, 2017 3 2

November 3,
2017 4 4 6 n/a 5 6 4 2 2 7 0 5 5 4

April 26, 2018 4 2 3 2 3 3 3 2 2 2 7 3 3 3
May 8, 2018 3 3
August 8, 2018 5 3
August 24,2018 | 10 10 4 n/a 5 5 6 5 3 7 nfa 5 4 3

October 26, 2018 1 3

November 2,
2018
Note: Data gaps in the table are explained by the fact that wetland Stations 1 through 13 (excluding 9,
which had no standing water) were sampled once in the spring under wet conditions, once in the
summer under dry conditions and once in the fall under wet conditions. Flow Stations 14 and 15
were each sampled under both wet and dry conditions in the spring, summer and fall. Stations 1
and 2 were sampled on November 9. Not applicable indicates a dry station.

5 7 4 5 4 3 3 5 2 6 n/a 3 3 7

4.3 Groundwater

The groundwater field program was designed to support refinements to the existing hydrogeological
characterization and establish baseline conditions within the SPA and PSA. An understanding of the three
dimensional and time-varying (e.g. seasonal) characteristics of the integrated surface water and
groundwater flow systems will be required to support the establishment of Community Structure plans for
the SPA. In addition, the field program 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 groundwater field work was 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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Details of the field work completed in 2016 can be found in the Year 1 Monitoring Report (Amec Foster
Wheeler, 2017). Field work initiated and completed in 2016 included:

e Borehole Drilling and Monitoring Well Installations
e Downhole Geophysical Logging

e Drive Point Mini Piezometer Installations

e Single Well Hydraulic Response Testing

e  Guelph Permeameter Testing

e Pond Bathymetry Surveys

This section provides the methodology used by Matrix Solutions Inc. (Matrix) to complete the
hydrogeological field program, as well as presents the monitoring results. Specifically, the 2017 and 2018
field program included the following ongoing data collection that was first initiated in 2016:

e Groundwater Level Monitoring

e Groundwater Quality Sampling

e Surface Water Base Flow Measurements
e Seeps and Springs Observations

The Phase 1 and 2 Characterization Report (Wood, 2018) provided the detailed interpretation and
assessment of the groundwater data and related data from other study components which provided the
summary of the conceptual understanding of the groundwater flow system in the study area

A drilling and well installation program was completed between July 25 and August 24, 2016. The installation
of monitoring wells was intended to understand the function of the upper aquifer(s), vertical gradients,
groundwater flow directions, and to collect water quality samples.

In total, 17 boreholes at 9 locations were advanced and all boreholes were completed as monitoring wells.
The borehole locations were strategically positioned across the study area in a series of three transects
trending northwest to southeast with each transect crossing a topographic low through the centre of the
transect (Map GW-1). At each location, one shallow and one deep 152 mm borehole was drilled side by side
and completed as an overburden monitoring well nest; except at MWO07, where only one well was completed
due to the availability of existing shallow monitoring wells in the area. The target depth for each deep
borehole was just above the top of bedrock, which was guided by the City's Tier Three Water Budget Study.
Monitoring well completion data are summarized in Appendix GW-1 (Table GW1.1). Geologic logs
indicating borehole lithology and monitoring well construction details are provided in Appendix GW-2.
Further details of the borehole drilling methods are described in the Year 1 Monitoring Report (Amec Foster
Wheeler, 2017).

Matrix monitoring wells were installed in the following stratigraphic layers:

¢ MWO01-S, MWO02-S, MW02-D, MWO03-S, MW03-D, MWO05-S, MWO05-D, MWO06-S, MW06 D, MWO07-D,
MWO08-S, MW08-D and MWQ09-S were completed in primarily sand/gravel to silty sand

¢ MWO01-D, MWO04-S, MWO04-D, and MWQ09-D were completed in clayey to sandy silt
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In August and September 2016, a total of 18 drive point mini piezometers were installed by Matrix personnel
at 14 wetland locations identified as areas of potential groundwater — surface water interaction and where
property access was granted (Map GW-1). These locations were also coordinated with the wetland surface
water quantity and quality stations, as well as flow stations where possible (Map SW-1). At four of the
locations, pairs of shallow and deep mini piezometers were installed to more closely examine vertical
hydraulic gradients. Installation details and observed vertical hydraulic gradients are presented in Appendix
GW-1 (Table GW1.2). Further details of the installation are described in the Year 1 Monitoring Report (Amec
Foster Wheeler, 2017).

The nested mini piezometers MP13-D and MP13-S were destroyed during a highway traffic collision in
August 2017. Data were recovered from MP13-D but have not been successfully recovered from MP13-S.

Groundwater levels were monitored at all monitoring wells and mini piezometers from their installation in
2016 through 2018 (Map GW-1) with the exception of the mini piezometers during the winter months and
MP13-S and MP13-D following their destruction in August 2017. Three additional, pre-existing wells (MW1-
11, MW2-11, and MW3-11) located at 132 Clair Road were also monitored with the landowner’s permission
(Map GW-1). All wells and piezometers were monitored using manual measurements approximately every
three months and, with the exception of MW1-11 and MW2-11, were all equipped with a Solinst™
Levelogger Model 3001 non-vented pressure transducer automatically recording every 60 minutes. The
pressure transducers were removed from the mini piezometers between December 13, 2016 and April 18,
2017, and between November 17, 2017 and April 17, 2018 to protect them from freezing. Data from a
Solinst™ Barologger recording atmospheric pressure at MW02-S were used to correct the water level
pressure recordings to gauge pressure. The manual water level was measured at each well and piezometer
relative to the top of the PVC/steel pipe using a Solinst™ electronic water level tape.

Groundwater elevations at each station were calculated by subtracting measured depths to water from the
surveyed top of casing/pipe elevations. Manual groundwater levels obtained from the monitoring wells and
mini piezometers since their installation are presented in Appendix GW-1 (Table GW1.1 and Table GW1.2,
respectively). Hydrographs can be found in Appendix GW-3 presenting groundwater fluctuations in each
monitoring well outfitted with a pressure transducer. Wetland hydrographs are also included in
Appendix GW-3 and include automatically recorded shallow groundwater elevations in the mini
piezometers, surface water elevations and, where in close proximity to monitoring wells, deep overburden
groundwater elevations are also included.

4.3.3.1 Monitoring Well Hydrographs

The monitoring well hydrographs show that the overburden groundwater elevations have fluctuated
seasonally and reached a peak during the late spring or early summer of each year, with the lowest
elevations occurring in December, January or February. The majority of monitoring wells show water levels
varying between 330 masl to 335 masl.. The vertical groundwater flow gradients can be determined for a
given monitoring well nest by comparing the recorded groundwater elevations in each of the nested wells
that make up a well pair. Where the shallow groundwater elevation exceeds the deeper groundwater
elevations the flow gradient is downwards. Where the gradient is reversed, groundwater flows upwards
through the saturated zone. All monitoring well hydrographs show a downward groundwater flow gradient,
except at MW9-D and MW9-S where the hydraulic gradient is consistently upwards throughout all seasons.
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The monitoring well hydrographs show a series of distinct groundwater drawdown events that occurred
between August and September 2017, and June and September 2018, at the following monitoring wells
listed from largest drawdown to smallest:

e  MWA4-D and MW4-S
e MWS5-D and MW5-S
e MW6-D and MW6-S

Given that this drawdown occurred during the summer months, and with a distinct drawdown and recovery
pattern of a groundwater pumping well, it is likely the drawdown at these wells was a result of nearby
irrigation pumping or water taking for construction purposes.

The hydrographs for MW1-S/D through MW9-S/D demonstrate a water level recovery response that is
potentially related to the start of seasonal recharge in December, January, or February each year. MW8-S
appears to show three distinct recharge events in January and February of 2018. While precipitation data
was not collected from the rain gauge installed in the Study Area during the winter months, precipitation
data from the Guelph Lake Climate Station maintained by the Grand River Conservation Authority indicates
that the recharge events were likely the result of three larger rain events during that time.

4.3.3.2 Wetland Hydrographs

Wetland hydrographs were compared similarly where groundwater and surface water elevations indicate
vertical flow directions with water always moving towards the lowest hydrostatic elevation. Hydrographs
show that for most of the year, most wetlands have a surface water elevation that exceeds, or is equal to
the shallow groundwater (mini piezometer) elevations. As such, it is interpreted that the wetland is losing
water to, or is in equilibrium with the shallow groundwater system as is shown in hydrographs for Stations 1,
2,3,4,56,7,8,9 12 and 13 (Appendix GW-3).

However, some wetlands show the reverse gradient where the shallow groundwater (mini piezometer)
elevations exceed the surface water elevations for part of the year as shown in hydrographs for Stations 10,
11 and 14 (Appendix GW-3).

Some wetlands show a pattern of seasonal reversal where the nest of mini piezometers show a reversal of
shallow groundwater flow direction where the water elevation in the deep mini piezometer eventually
exceeds that of the shallow mini piezometer and in some cases it also exceeds the surface water elevation.
This is shown in the following hydrographs:

e Station 1 (Neumann'’s Pond 1) — gradient in the shallow groundwater system becomes upwards between
mid-summer and late fall in 2017 and between late spring and late summer in 2018.

e Station 7 (Hall's Pond) — gradient in the shallow groundwater system becomes upwards in July 2017
with the deep mini piezometer water elevation exceeding the surface water elevation for the remainder
of the record in 2017. Similarly, the gradient in the shallow groundwater system changes to upwards
starting in June 2018 and that trend continues to the end of 2018 where shallow groundwater elevations
also exceed surface water elevations.

e Station 9 — gradient in the shallow groundwater system becomes upwards between July 2018 and early
December 2018.

Lastly, hydrographs from monitoring wells located in close proximity to a wetland monitoring location show
that some wetlands are located where the deep overburden groundwater system (monitoring well water
elevations) are near to or exceed the surface water and shallow groundwater elevations associated with the
wetland. In other hydrographs, it is shown that the deep overburden groundwater system is much lower
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than the surface water and shallow groundwater elevations associated with the wetland. These conditions
are shown in the hydrographs (Appendix GW-3) for the following stations and full interpretation is provided
in (Wood, 2018):

e Station 1 (Neumann’s Pond 1) — The deep overburden groundwater elevations are significantly lower
(approximately 10 m) than the wetland water elevations.

e Station 9 —the peak groundwater elevations from the nearby monitoring wells exceed the shallow (mini-
piezometer) groundwater and perhaps the surface water elevations in spring 2017. The peak
groundwater elevations from the shallowest monitoring well also exceed the shallow groundwater
elevations in spring 2018.

e Station 10 — The groundwater elevations from the nearby monitoring well (200 m northeast) were near
equal to the shallow groundwater and surface water elevations in the spring of 2017.

e Hall's Pond — A combined hydrograph included at the end of Appendix GW-3 shows all shallow (mini-
piezometer) and deep (monitoring well) overburden groundwater elevations associated with Hall's
Pond along with the surface water elevation. The shallow groundwater elevations exceed the deep
elevations, suggesting a downwards groundwater flow direction. As shown in the hydrograph, the
estimated bottom of the pond elevation is often lower than the deep groundwater elevation. The depth
of Hall's pond suggests a potentially continuous saturated system between the wetland and the deeper
groundwater system in the overburden.

Five separate groundwater quality sampling events were completed at the Matrix monitoring wells on the
following dates:

e October 19 to 21, 2016,

e April 19, 2017,

e October 4, 5 and 10, 2017,

e May 9, May 10 and June 8, 2018, and
e December 18 and 20, 2018

The wells were purged prior to groundwater sampling to obtain samples that represent the water quality in
the formation. Matrix personnel purged three casing volumes as per the CCME (1994) method or until dry
before collecting groundwater samples using dedicated inertial lift Waterra™ sampling pumps or dedicated
Waterra™ bailers.

Field measured parameters, including pH, EC, temperature, dissolved oxygen and turbidity, were conducted
on groundwater samples collected from the wells once purging was complete. The instruments were
checked for calibration and corrected where necessary prior to measuring the field parameters.

Groundwater samples from each Matrix monitoring well were collected into the appropriate, laboratory
supplied, pre-labeled sample bottles. Each groundwater sample collected for dissolved metals analysis was
field-filtered using disposable 0.45 micron filters.

Samples collected in 2016, 2017 and 2018 were analyzed for the following parameters:

e general and inorganic parameters, including pH, EC, calcium (Ca), magnesium (Mg), sodium (Na),
potassium (K), dissolved iron (Fe), dissolved manganese (Mn), chloride (Cl), carbonate (as CaCO3),
bicarbonate (as CaCO3), hydroxide (as CaCO3), sulphate (SO4), nitrite nitrogen (NO2 N), nitrate nitrogen
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(NO3 N), total Kjeldahl nitrogen (TKN), total dissolved solids (TDS), total hardness (as CaCO3) and total
alkalinity (as CaCO-3).

e dissolved metals including silver (Ag), aluminum (Al), arsenic (As), boron (B), barium (Ba), beryllium (Be),
bismuth (Bi), cadmium (Cd), cesium (Cs), cobalt (Co), chromium (Cr), copper (Cu), lithium (Li),
molybdenum (Mo), nickel (Ni), phosphorus (P), lead (Pb), rubidium (Rb), sulfur (S), antimony (Sb),
selenium (Se), silicon (Si), tin (Sn), strontium (Sr), tellurium (Te), thorium (Th), titanium (Ti), thallium (TI),
uranium (U), vanadium (V), tungsten (W), zinc (Zn), and zirconium (Zr)

Collected samples were stored in ice-chilled coolers and transported to ALS Laboratory Group in Waterloo,
Ontario for analysis. A chain of custody form indicating sample numbers was submitted to and signed at
the laboratory. Copies of the signed forms were placed in the project files and are available upon request.
Laboratory results were downloaded into Matrix's database management system and are presented in Table
GW1.3 (Field Parameters), Table GW1.4 (Routine Parameters), and Table GW1.5 (Dissolved Metals) within
Appendix GW-1. Copies of the laboratory Certificates of Analysis are provided in Appendix GW-4.

Laboratory analytical results were compared against the Ontario Drinking Water Standards (MOE, 2006) to
provide a relative characterization of the groundwater against the appropriate potable water standard in
Ontario. All analytical results to date were reported below the Ontario Drinking Water Quality Standards
with the exception of the following:

e Analytical results for dissolved iron exceeded the ODWS at MW02-S/D, MWO04-D, MWO05-S/D and
MWO06-S. The peak reported concentration to date is 2.98 mg/L (MWO05-D, May 9, 2018) compared to
the ODWS aesthetic objective of 0.3 mg/L.

e Analytical results for dissolved manganese exceeded the ODWS at MW02-S/D, MW04-S, MWO05-S/D,
MWO06-S, MWO07-D and MWO09-D. The peak reported concentration to date is 0.492 mg/L (MWO02-S,
May 10, 2018) compared to the ODWS aesthetic objective of 0.05 mg/L.

e Analytical results for total dissolved solids (TDS) exceeded the ODWS at MWO01-S and MWO08-D. The
peak reported concentration to date is 718 mg/L (MWO08-D, April 19, 2017) compared to the ODWS
aesthetic objective of 500 mg/L.

e Analytical results from all monitoring wells exceeded the ODWS for total hardness. Total hardness levels
ranged between 131 mg/L (MWO01-D) and 411 mg/L (MWO06-S) compared to the ODWS operational
guideline of 80 to 100 mg/L.

e Analytical results for total alkalinity exceeded the ODWS at MWO01-D, MWO04-S/D, and MWO05-D. The
peak reported concentration to date is 730 mg/L (MWO04-D, December 18, 2018) compared to the
ODWS operational guideline of 30 to 500 mg/L.

e Analytical results from MWO01-D, MWO02-S/D, and MWO04-D, exceeded the ODWS for arsenic. The peak
reported concentration to date is 0.0315 mg/L (MWO02-S, April 19, 2017) compared to the ODWS
maximum acceptable concentration of 0.01 mg/L (ODWS revised January 1, 2018; compared to 0.025
mg/L previously).

e Analytical results from MWO06-S exceeded the ODWS for aluminum. The peak reported concentration
to date is 0.627 mg/L on April 19, 2017 compared to the ODWS operational guideline of 0.1 mg/L.

e Analytical results from MWO5-S exceeded the ODWS for uranium on October 19, 2016 where the
concentration was reported as 0.024 mg/L compared to the ODWS maximum acceptable concentration
of 0.02 mg/L.
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4.3.4.1 Preliminary Discussion of Groundwater Quality Results

Piper plots were used to characterize the groundwater analytical results by plotting each sample of
groundwater according to its relative proportion of each major groundwater constituent. The plots illustrate
the predominant cations and anions constituting the water from each sample. Piper plots are provided in
Appendix GW-5. The 2016 to 2018 analytical results show a consistent calcium-magnesium carbonate
groundwater characterization.

The piper plots and analytical results also show that chloride concentrations and TDS at MW08-D and
MWO1-S are observed to be frequently elevated over the results from other locations. Although elevated,
chloride concentrations at these locations have remained below the ODWS aesthetic objective (250 mg/L),
whereas TDS has exceeded the ODWS. Additionally, MW08-D and MWO01-S show relatively elevated
concentrations of dissolved zinc, cadmium and lead over the analytical results from other groundwater
sampling locations. These metals are often found in association with one another in the groundwater
system, although, surface water analytical results show a similar relationship between total zinc, cadmium
and lead at Stations 12 and 14.

Surface water base flow measurements have been collected to observe the seasonal and spatial variability
of base flow along watercourses. Base flow conditions are present during periods when overland flow to a
watercourse is absent and the watercourse has returned to its "dry” weather level. It is during these
conditions that areas of potential groundwater discharge and recharge along the length of a watercourse
can be evaluated. For the purposes of the CEIS, “dry” weather conditions were considered to be following
any period of three continuous days with less than 5 mm of cumulative rainfall. Base flow measurements
were collected during spring (May 2017 and June 2018), summer (August 2016, August 2017 and September
2018) and fall (November 2016, November 2017 and December 2018) field events to capture seasonal
variability.

Base flow locations were initially selected at watercourse crossings near the SPA and PSA and were also
guided by preliminary particle tracking from the City's Tier Three Water Budget model. Initial locations
included measurements within the Hanlon Creek, Mill Creek and Lower Speed River subwatersheds (Map
GW-2). Since the initial base flow event, locations were refined with the addition of three locations in the
Torrance Creek Subwatershed and an additional location in the Mill Creek Subwatershed for a total of 27
locations. A total of 26 locations (Map GW-2) were monitored in 2018; the southern-most base flow station
along Victoria Road in the Mill Creek Subwatershed (MC-V1) was not monitored in 2018 but had provided
consistent measurements on previous monitoring events.

Base flow measurements were completed by securing a measuring tape across the banks of the stream and
dividing the cross section of the stream into approximately 10 panels of equal width. A Son-Tek FlowTracker
Acoustic Doppler Velocimeter (ADV) was used to record the width, water depth and flow velocity in each
panel to produce a final discharge value for the stream at each monitoring location. Surface water
temperature was also collected at each location where the ADV was used. The surface water base flow
measurement results collected to date are summarized in Table GW1.6 of Appendix GW-1 and 2018 base
flow measurements are shown spatially on Map GW-2.

Stream discharge ranged across the regional study area from 0 L/s in headwater areas to 676 L/s (May 11,
2017) at the most downstream station along Mill Creek during the spring 2017 monitoring event. The
summer and fall base flow measurements are consistent between 2016 and 2017 in spite of receiving
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significantly more rainfall in 2017 than in 2016 at the Clair Maltby CEIS rainfall gauge. The relative
consistency of summer and fall measurements between 2016 (a dry year) and 2017 (a wet year) indicate:

i. That the measurements were completed during a period representative of base flow conditions, and

ii. Base flow to the surface water features (especially in the Mill Creek subwatershed) appears to be high
in the spring and fall and lowest in the summary as expected and this is a consistent pattern observed
year to year.

Similarly, base flow measurements were relatively consistent between the fall 2017 and fall 2018 monitoring
events; however, a notable difference was observed for the 2018 spring and summer events relative to their
2017 counterparts. Base flow was measured to be 44% and 31% less on average in the spring and summer
of 2018, respectively, in comparison to the same flows observed in 2017. While flows were collected during
the spring and summer seasons of 2018, they were collected approximately one month later in each
respective season relative to observations in 2017 (i.e., June 2018 vs. May 2017 and September 2018 vs.
August 2017). As observed from shallow groundwater monitoring (see wetland station hydrographs in
Appendix GW-3), shallow groundwater levels tend to reach a maximum in May every year before declining
to a minimum level in the fall season. Similarly, one might expect base flow to follow a similar seasonal
trend, with declining groundwater discharge to streams and declining base flow values between May and
the fall.

Matrix field staff observed and documented a series of springs on May 10, 2017 at 63 Brock Road in the
Mill Creek Subwatershed, south of the SPA in the broader SSA, following an invitation by the property owner
to visit the springs (Spring 1 on Map GW-1). The property owner reported that their domestic water well is
approximately 21 m deep and flowed artesian groundwater to surface when it was originally constructed.
The predominantly cedar forested area of the property contains numerous springs and pools of water along
an area of topographic relief. Wood field staff observed an additional area of springs within the Mill Creek
subwatershed on April 26, 2017 (Spring 2 on Map GW-1). More springs associated with this approximate
ground surface elevation are anticipated in the Mill Creek, Hanlon Creek and Speed River subwatersheds.

During the background review, it was noted that two groundwater seeps were previously documented at
132 Clair Rd. (ref. Aquafor Beech 2012), south of Neumann's Pond 1 (Seep 1 and Seep 2 on Map GW-1).
Beacon field staff also reported observing a seep at 2162 Gordon Street (Seep 3 on Map GW-1).

4.4 Natural Heritage

A Natural Heritage System (NHS) has been identified for the SPA, as mapped and described in the City's
current Official Plan (2018 Consolidation). This NHS was based on the technical work and consultations
undertaken as part of the City's Natural Heritage Strategy between 2004 and 2009 (Dougan & Associates
2009a, b) and incorporated into the City-wide Official Plan Amendment (OPA) 42 for the NHS in 2010. This
NHS was then refined and finalized through the approval of the City of Guelph Official Plan Amendment 42
in 2014 by the Ontario Municipal Board.

The purpose of the natural heritage work undertaken through the Clair-Maltby Secondary Plan process has
been to verify and update the NHS, as needed, within the SPA based on:

e Relevant changes to existing conditions based on site-specific studies completed within the PSA
(ref. Appendix NH-1 and Map NH-1) over the past decade or so supplemented with targeted field
studies, as well as analysis of current aerial photography;
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e Application of current legislation, policies and guidelines, including:

- Evaluation, Classification and Management of Headwater Drainage Features Guideline (CVC and
TRCA 2014);

- Significant Wildlife Habitat Criteria Schedules for Ecoregion 6E (MNRF 2015); and

- Species currently listed as Endangered and Threatened under Ontario’s Endangered Species Act
(2007); and

e Supplemental natural heritage field studies which have included:
- Scoped headwater drainage feature (HDF) assessments;
- Scoped vegetation assessments and botanical surveys;
- Calling amphibian surveys:
- Amphibian / reptile movement surveys over roads (ref. Map NH-2);
- Basking turtle surveys;
- Breeding bird surveys;
- Winter wildlife surveys (including for deer and raptors); and

- Incidental surveys in conjunction with other targeted surveys for seeps, springs, terrestrial crayfish
burrows and other wildlife.

Representative photos from this work are included in Appendix NH-2.

The following sections provide updates to both the aquatic and terrestrial natural heritage based on
information from the field work and the various background sources. These updates focus on the SPA, but
have also considered the broader PSA and, to a lesser extent, the SSA.

The updates provided are as accurate as possible given the nature of the access provided (ref. Map G-2)
and the scope of work established for the SPA. However, this work does not preclude the need for area or
site-specific studies (such as Environmental Impact Studies (EIS)) that will be required for all proposed
development within or adjacent to the NHS in the SPA.

As discussed above in Section 4.2 and 4.2, there are no permanent or intermittent watercourses in the SPA
due to the topography, soils and drainage. However, there is there is potential and confirmed aquatic
habitat in the SPA the form of:

e Potential localized and relatively small-scale headwater drainage features (HDFs) in the SPA (e.g.,
providing seasonal hydrologic connections between wet and/or dry closed depressions in the
landscape); and

e Some of the wetlands and ponds capable of supporting fish and benthic invertebrates.

In addition, there was also an interest having a high-level understanding of the fish communities in the
watercourses in the broader SSA so that potential impacts to these resources could be considered through
the characterization process (Wood et al., 2018).
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Methods: Fish Habitat

The characterization of the fish and fish habitat within the study areas was based almost entirely on
background data obtained from the Ministry of Natural Recourses and Forestry (MNRF) (1999 — 2012),
Guelph District on March 3, 2017 (ref. Map NH-3). Supplemental fisheries information was acquired from
the following site-specific studies:

e 132 Clair Environmental Impact Study (EIS) (i.e., the Neumann Pond in the Hanlon Creek Watershed) at
132 Clair Road West (Aquafor Beech Limited 2012) in the SPA;

e Southgate Lands Environmental Implementation Report (EIR) including the ponds / ephemeral
watercourse in the study area (385 Maltby Road West) (NRSI 2007) in the PSA and Mill Creek Watershed;

e Hanlon Business Park Consolidated EIS (NRSI 2004);

e Hanlon Business Park Environmental Implementation Report (NSRI 2009); and
e Hanlon Business Park Consolidated Monitoring Report (NRSI 2016).

The full citations for sources screened are provided in Appendix NH-1.

As discussed in Section 4.2, the water level and quality monitoring undertaken in wetlands across the SPA
(for both surface water and groundwater) also provides information related to aquatic ecology where these
features may support fish. The wetland monitoring provides a better understanding of the following in a
representative range of wetlands in both the Hanlon Creek and Mill Creek Watersheds in the SPA:
hydroperiods, the extent to which they are being supported by groundwater versus surface water, the range
of water temperatures, and the types of exceedances that are occurring under current conditions.

The findings of the fish community data for each of the watersheds in the SPA is provided below.
Photographs of representative ponds and wetlands in the PSA are provided in Appendix SW-2.

Methods: Scoped Headwater Drainage Features (HDF) Assessment

The only field work related to fish habitat undertaken with in the SPA as part of this study was a scoped
assessment using the current standard guidelines for the evaluation of headwater drainage features (HDFs)
(CVC and TRCA 2014). The purpose of this assessment, which was undertaken between spring 2017 and
spring 2018, was to identify any potential or actual drainage pathways, particularly those connected to
wetland or ponds that may support fish. Field work was limited to those lands for which access had been
provided in order to help assess the potential for such HDFs to support seasonal aquatic habitats.

A review of aerial imagery of the PSA available through Google Earth™ (2006-2017) and the City of Guelph
(2006, 2009, 2012, 2016) was reviewed to identify any areas that exhibited evidence of saturation or
concentrated surface flow that might indicate the presence of an HDF. Emphasis was placed on seasonal
coverage (i.e., spring) and wet years. The results of this desktop review were then cross-referenced with
2016 and 2017 field data results from other disciplines, including wetland mapping (based on the Ecological
Land Classification (ELC) (Lee et al, 1998), observed seeps, surface water monitoring and shallow
groundwater monitoring.

Field verification of the potential HDFs was undertaken on April 2, 2018 soon after significant rainfall by a
Senior Fluvial Geomorphologist with extensive experience in the application of the CVC and TRCA HDFA
Guidelines (2014). In addition to evaluating these potential features with respect to their form and function,
the connectivity of these potential HDFs to other existing features, primarily wetlands, was assessed.
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Making a Difference

The results of this work are discussed below, illustrated in Maps NH-4A and NH-4B, and documented in the
photolog in Appendix NH-2A.

4.4.1.1 Scoped Fish Habitat Assessment Results

The MNRF Guelph District Office provided data from fisheries sampling completed within the PSA, as well
as within the broader SSA, between 1999 and 2012. Notably, not all MNRF fish data provided included
specifics on total numbers of individual species caught. In addition, some data points did not provide
species information at all, but rather general habitat markers shared by similar species such as Trout redds.

Of the background studies screened (ref. Appendix NH-1), site-specific fisheries data was only available
from two ponds / wetlands: the Neumann Pond in the Hanlon Creek Watershed (132 Clair Road West)
(Aquafor Beech Limited 2012) in the SPA, and the ponds / ephemeral watercourse in the Southgate study
area (385 Maltby Road West) (NRSI 2007) in the PSA and Mill Creek Watershed.

A summary of the fish communities in the Hanlon Creek and Mill Creek Watersheds is summarized in
Table 4.4.1 and Table 4.4.2 respectively. Approximate locations of records are provided in Map NH-3.
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Table 4.4.1 Fish Species Records for the Hanlon Creek Watershed in the Secondary Study Area (ref. Map NH-3)

“ MNRF 1999 Aquafor Beech 2012
Scientific

Common Name N Tolerance Fish
ame Regional / # of Fish Dot # of
Dot . .
Local Rank Code Specimens Code Specimens

Culaea

Brook Stickleback . coolwater = intermediate HR S5 10-7 300+
(nconstans
Brook Trout Salvglmqs coldwater intolerant S5 10-29 N/A
fontinalis
Brown Bullhead Ameturus warmwater tolerant HR S5 Neumann 16
nebulosus Pond A
Central Mudminnow Umbra limi coolwater tolerant S5 10-7 37
. Carassius Neumann
Goldfish warmwater tolerant E SE 767
auratus Pond A
Northern Redbelly Dace = Phoxinus eos = coolwater intermediate HR S5 10-7 62
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Making a Difference

Table 4.4.2 Fish Species Records for the Mill Creek Watershed in the Secondary Study Area (ref. Map NH-3)

“m
Scientific Thermal
Common Name . Tolerance
e Regime Regional / Fish Dot # of Fish Dot # of
Local Rank Code Specimens Code Specimens
1

Brook Culaea

Stickleback inconstans coolwater intermediate HR S5 1-156 5 1-180
Blacknose Dace Rlia s coolwater intermediate HU S5 1-180 1
obtusus
Central .
. Umbra limi coolwater tolerant S5 1-156 2 1-180 61
Mudminnow
NElHRE Phoxinus eos coolwater intermediate HR S5 1-156 1-180 25
Redbelly Dace
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A review of the Natural Heritage Information Centre (NHIC) database for species occurrences and the MNRF
data did not indicate the presence of any federally or provincially listed fish Species at Risk (SAR) occurring
in the study areas. The fish species that are known or could be expected to occur in the study areas are
common to Ontario, with an S-rank of S5 or S4 (NHIC 2017).

Hanlon Creek Watershed

There are fish records for one pond within the SPA. Neumann Pond is identified as a Provincially Significant
Wetland (PSW) by MNRF and is an isolated pond not connected to any permanent or intermittent surface
water drainage features. Neumann Pond is entirely perched and reliant on precipitation and surface water
contributions to sustain its hydrology. Existing fisheries data for the Neumann Pond historically found
several Brown Bullhead (Ameriurus nebulosus) (Aquafor Beech 2012). Brown Bullheads are warm water
species which are tolerant of degraded water quality and can live in water with extremely low oxygen
concentrations (North-South Environmental Inc. 2015). In addition, numerous Goldfish (Carassius auratus),
an invasive species, were also reported within the pond (ref. Table 4.4.1).

The Hanlon Creek PSW located north of the SPA has several tributaries running through it as shown on
Figure 4.4.1. As recorded by MNRF in 1999, portions of Branch E of the Hanlon Creek (PEIL et al.,, 2004)
support cool and coldwater fish species including: brook trout, brook stickleback (Culaea inconstans),
central mudminnow (Umbra limi) and northern redbelly dace. Brook trout is a native coldwater fish species
that requires specialized habitat, is sensitive to increases in water temperatures and is vulnerable to
environmental changes. All other fish species documented are identified as being common in Ontario and
somewhat tolerant to changes and perturbations.
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Figure 4.4.1: Tributaries in he Hanlon Creek PSWs and watershed area as mapped in 2004
[adopted from the Hanlon State of the Watershed Study, Figure Al.1 (PEIL et al., 2004)].

West of the Hanlon Expressway in the Hanlon Creek Business Park area (see Map NH-3), NSRI (2016)
reported historical records of: blacknose dace (Rhinichthys obtusus), brook stickleback, creek chub, fathead
minnow (Pimephales promelas), northern redbelly dace and white sucker (Catostomus commersoni). NSRI
also captured four (4) brook trout as part of their environmental studies, confirming the presence of a cool /
coldwater thermal regime in the creeks in this area.

Mill Creek Watershed

Mill Creek Watershed is located in the southern part of and south of the SPA as shown on Map G-1. Existing
fisheries information was obtained from MNRF (March 3, 2017) from 2012 and an older site-specific study
(NRSI 2007). Fish species records are summarized in Table 4.4.2 and illustrated on Map NH-3.

Fisheries sampling conducted within the PSA as part of the Southgate EIR documented no fish species
observed within the two onsite ponds although incidental observations of goldfish within the area from
1998 were noted (NSRI 2007). The two (2) culverts passing under Maltby Road in this location were also
identified as suitable for fish habitat (NSRI 2007) and MNRF records from 2012 identified Blacknosed Dace,
Brook Stickleback, Central Mudminnow, Northern Redbellied Dace and Dace spp. in the area (see Map NH-
3 in Appendix F and Table F-2 in Appendix G1). In July of 2016, field staff from the Consulting Team for this
study observed this feature to be dry.
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Making 2 Difference

These records confirm the presence of intermittent coolwater fish habitat in this location. In addition, GRCA
has indicated (T. Zammit, pers. comm. Aug. 13, 2018) that Brook Trout are known to spawn along the main
branch of Mill Creek, and that Mill Creek and its tributaries (including tributaries downstream of the SPA)
are currently classified as coldwater habitat by the MNRF.

4.4.1.2 Headwater Drainage Feature Assessment (HDFA)

The desktop review process identified seven (7) potential HDFs, as shown in Map NH-4A. Field confirmation
took place on April 2, 2018 within those lands for which access was provided (refer to Map NH-4B for extent
of HDF assessed). A representative photo log of the field verified features is provided in Appendix NH-2A
and a summary of the results by reach is provided in Table 4.4.2.

The location of HDF reaches was confirmed using visual observations and GPS waypoint locations. Field-
confirmed HDFs were delineated into reaches based on changes in any one of the following characteristics:

e Flow condition (dry/standing water to flowing)
e Riparian vegetation (within any riparian zone)
e Feature type

Delineated reaches were then identified based on the following naming convention from downstream to
upstream:

Stream Code (HC) — HDF (H#) — Reach (R#) (see Map NH-4B)

Stream code referred to the Hanlon Creek watershed, HDF referred to the headwater drainage feature code
identified in Map NH-4A. With the exception of HC-H3-R2, all HDF reaches were identified as a standing
water or dry hydrologic condition. Reach HC-H3-R2 was observed to be flowing, providing a hydrologic
connection between the two PSW units along the property line between Springfield Golf Course and the
property to the south.

Field confirmation of HC-H7 determined that no discernible hydrologic connection could be observed
between the Laneway wetland and Reach HC-H7-R1. On August 17, 2018 a site visit was undertaken to
confirm the extent of wetland versus intermittent watercourse along H3 and the hydrologic function
observed for HC-H3-R2 was dry.
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Table 4.4.2

Drainage

Feature
Segment

Limited Functions
HC-H3-R1 (Dry or standing water
condition during first
sample event)
Valued Functions

(Water is present in the
spring as a result of
seasonally high
groundwater discharge
or seasonally extended
contributions from
wetlands
or other areas that
support intermittent flow
or water storage
conditions)
Limited Functions

HC-H3-R2

HC-H3-R3 (Dry or standing water
condition during first
sample event)
Limited Functions
HC-H3-R4

(Dry or standing water
condition during first
sample event)
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Headwater Drainage Feature Assessment Evaluation Matrix

HDFA Guidelines
Management
Classification

Contributing Functions = Important Functions
Important Functions
N/A

(Indirect contributions of

(Wetlands with Protection
(Feature type is wetland) flow and allocthonous breeding
materials) amphibians)
Important Functions Contributing Functions = Important Functions
Agriculture and (Rlparlan corridor is (Indirect contributions of (Wetlands with Protection
Golf Course dominated by forest or .
thicket/scrubland flow and allc?cthonous bree.dllng
communities or wetland) T ) el etz
Contributing Functions = Important Functions
Important Functions
N/A (Indirect contributions of (Wetlands with Protection
(Feature type is wetland) flow and allocthonous breeding
materials) amphibians)
Contributing Functions = Important Functions
Important Functions
N/A (Indirect contributions of (Wetlands with Protection
(Feature type is wetland) flow and allocthonous breeding
materials) amphibians)
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Table 4.4.2

Drainage

Feature
Segment

Limited Functions

HC-H3-R5 (Dry or standing water

condition during first
sample event)

Limited Functions

HC-H5-R1 (Dry or standing water

condition during first
sample event)

Limited Functions
HC-H5-R2 (Dry or standing water
condition during first

sample event)

Limited Functions
HC-H6-R1 (Dry or standing water
condition during first
sample event)
Limited Functions
HC-H7-R1 (Dry or standing water
condition during first
sample event)
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Headwater Drainage Feature Assessment Evaluation Matrix

HDFA Guidelines
Management
Classification

Limited Functions Contributing Functions

Limited Functions

. N . . . I No Management
Agriculture (Riparian corridor is (Indirect contributions of . g
) (No terrestrial Required
dominated by cropped flow and allocthonous .
. habitat present)
land) materials)
Contributing Functions = Important Functions
Important Functions
N/A (Indirect contributions of (Wetlands with Protection
(Feature type is wetland) flow and allocthonous breeding
materials) amphibians)
I tant Functi S . Contributi
mportant Functions Contributing Functions ontr .u "9
Functions sl
(Riparian corridor is Maintain/
Agriculture L (Indirect contributions of . . Replicate
dominated by forest or (Provides wildlife .
. flow and allocthonous Terrestrial Linkage
thicket/scrubland . movement
o materials) ...
communities or wetland) opportunities)
Contributing Functions = Important Functions
Important Functions
N/A (Indirect contributions of (Wetlands with Protection
(Feature type is wetland) flow and allocthonous breeding
materials) amphibians)
Contributing Functions | Important Functions
Important Functions
N/A (Indirect contributions of (Wetlands with Protection
(Feature type is wetland) flow and allocthonous breeding
materials) ampbhibians)
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Results of the HDFA are presented in Table 4.4.2 includes a detailed breakdown of each drainage feature
on a reach basis for each of the four assessment steps outlined in the 2014 (CVC and TRCA) HDF Guidelines
(i.e., Step 1 — hydrologic function, Step 2 - riparian function, Step 3 - fish habitat function and Step 4 -
terrestrial habitat function), as well as a management classification (Step 5A). With the exception of HC-H4-
R1, which was identified as No Management Required, and HC-H5-R2, which was identified as
Maintain/Replicate Terrestrial Linkage, all other evaluated HDFs were identified for Protection, as defined in
the 2014 HDFA Guidelines (CVC and TRCA 2014).

4.4.2.1 Ecological Land Classification (ELC)

Ecological Land Classification (ELC) mapping (as per Lee et al, 1998) for the PSA within the City of Guelph
was first undertaken between 2006 and 2008 as part of the City-wide Natural Heritage Strategy (Dougan &
Associates 2009a, 2009b) based on interpretation of aerial photography supplemented by scoped field
surveys. The focus of the field surveys was outside of the identified Provincially Significant Wetlands (PSWs)
as the primary data gap at that time was the types and extent of upland communities, with an emphasis on
the extent and types of woodlands. Plant species were documented incidentally as part of the ELC field
work, particularly species considered uncommon or rare in Guelph and Wellington County, but
comprehensive botanical surveys were not completed as part of this City-wide initiative to intended to
support the identification of a Natural Heritage System (NHS).

The ELC mapping used as the basis for the City's current NHS is the ELC mapping developed for the Natural
Heritage Strategy with some site-specific mapping refinements established through agreements reached
between the City and appellants as part of the settlement process for OPA 42 as approved by the Ontario
Municipal Board.

As part of the CEIS work in support of the CMSP the City's ELC mapping from 2014 has been updated (ref.
Map NH-5 as well as NH-5A through NH-5D, Appendix NH-3) and a plant list specific to the study area has
also been developed (ref, Appendix NH-4). These updates have been based on:

e A review of current aerial photography (spring 2017) with reference to older aerial photography
(i.e. going back to 2012) where appropriate;

e Review of current wetlands mapping from MNRF and GRCA (2013, 2017, 2018);

e Incorporation of ELC and plant data from site-specific studies in the PSA where available
(ref. Map NH-1); a

e Field verification where full access was provided in 2017 and 2018 (i.e., 2162 Gordon Street; 1968-1992
Gordon Street; 1, 5 and 12 Kilkenny Place and 24 Serena Lane) (ref. Map G-2, ELC Data Cards in Appendix
NH-3); and

e Scoped field verification of ELC in 2018 with the landowner’s consultant or representative in attendance
included (see Map NH-2) at:

- 2093 Gordon Street (Oct. 23, 2018);

- 2187 Gordon Street (Aug. 17, 2018);

- 260 Maltby Road East (July 31, 2018);

- 99 Maltby Road East (Sept. 11, 2018);

- 274 Maltby Road East (Aug. 30, 2018); and
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- 2007 Victoria Road (Aug. 30, 2018).

Based on this information, distinct vegetation communities using ELC (as per Lee et al, 1998) were
delineated on aerial photos to the finest level possible with the existing information. In the ELC system there
are three nested levels of detail: Community Series (e.g., Coniferous Forest, FOC), Ecosite (e.g., Dry-Fresh
Pine Coniferous Forest Ecosite, FOC1) and Vegetation Type (e.g., Dry-Fresh White Pine-Red Pine Coniferous
Forest Type, FOC1-2).

The ELC mapping includes areas in the PSA within the City of Guelph where access and/or data was available,
however the refinements have been focused within the SPA. Notably, the most current available aerial
photography (i.e, 2017) was used in all cases except on one property (i.e. 2021 Gordon). In this case the
City instructed the Consulting Team to revert to the 2012 aerial photography as these lands are currently
before the courts for adjudication related to NHS issues.

The SPA contains a mix of cultural communities, natural forests and wetlands. ELC Community Series types
and their areal extent within the SPA and the Rolling Hills Community are summarized in Table 4.4.3. Under
current conditions, about 58% of the SPA is accounted for by some type of natural or semi-natural area.

e Approximately 35% (145 ha) of the SPA is comprised of cultural communities, which include meadow,
thicket, savannah, cultural woodland, plantation and hedgerows. These communities are largely lands
that have been disturbed as a result of past agricultural land use (e.g., cropping, livestock grazing) and,
over time, have gradually succeeded into semi-natural areas in the absence of ongoing management
or use.

e Natural forests comprise about 15% (59 ha) of the SPA and include a total of 18 forest vegetation
types/ecosites, including coniferous, mixed, and deciduous forest types (ref. Maps NH-5A through
NH-5D).

e Wetlands and open water make up about 8% (34 ha) of the SPA, including treed swamps, thicket

swamps, marshes and shallow aquatic communities. A total of twenty-two (22) wetland vegetation
types/ecosites were documented in the PSA (ref. Maps NH-5A through NH-5D).
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Making a Difference

Table 4.4.3  Overview of Ecological Land Classification (ELC) Community Series Types in the
Secondary Plan Area (SPA) and Rolling Hills Community (RHC)

ELC Community Area within Percentage Area within Percentage
Class/Series SPA (ha) within SPA RHC (ha) within RHC
(ELC Codes) (%) (%)
Cultural Communities
Cultural Meadow (CUM) 39.87 20.61 4.98% 12.68 10.43%
Cultural Plantation (CUP) 40.14 3247 7.84% 5.84 4.80%
Cultural Savannah (CUS) 88.2 53.35 12.88% 446 3.67%
Cultural Thicket (CUT) 6.51 445 1.07% 0.7 0.58%
Cultural Woodland (CUW) 4797 25.95 6.26% 20.07 16.51%
Hedgerow (H) 10.88 8.17 1.97% 1.37 1.13%
Upland Forests
Forest (FOC/FOD/FOM) 84.8 58.73 14.18% 1447 11.90%
Wetlands (including treed Swamps)
Meadow Marsh/Shallow
Marsh (MAM;MAS) 15.66 9.28 2.24% 1.23 1.01%
Open Water (OAO) 8.69 8.29 2.00% 031 0.26%
Shallow Aquatic
(SAF/SAMCJSAS) 931 8.45 2.04% 0.04 0.03%
Deciduous Swamp/Mixed
e (SWD/|SO\5VM) 9.66 3.43 0.83% 426 3.50%
Thicket Swamp (SWT) 6.54 5.00 1.21% 0.00 0.00%
TOTALS 368.23 238.18 57.49% 65.43 53.83%
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4.4.2.2 Plants

Based on a review environmental studies prepared for various properties within and adjacent to the SPA
(ref. Appendix NH-1), as well as site visits conducted by Beacon in 2017 and 2018, a total of 471 species of
vascular plants have been recorded in the PSA by various sources. A consolidated plant list is provided in
Appendix NH-4. The list includes species recorded within the PSA and within 500 m of the study area. Based
on review by two experienced Botanists with knowledge of Wellington County flora (C. Cecile, D. Westerhof),
some species included in the plant list are considered unlikely to occur in the County and are probable
misidentifications. Within the plant list, these species have been marked by an asterisk.

To date, only one plant Species at Risk — Butternut (Juglans cinerea) — has been documented in the PSA.
Butternut, a provincially and federally Endangered species, was documented by Beacon in 2017 in the SPAL.
To date, no other Butternut have been documented in the PSA; however, the species was reported in the
EIS for the Westminster Woods East lands north of Clair Road (North-South Environmental Inc. 2002), and
it is possible that additional Butternuts occur in the SPA but have yet to be documented.

Based on the Locally Significant Species List (City of Guelph 2012), a total of 20 locally significant plant
species have been documented within and/or adjacent to the SPA. According to this list, locally significant
plant species in the PSA include: Black Maple (Acer nigrum), Awned Sedge (Carex atherodes), Hop Sedge
(Carex lupulina), Fireweed (Chamerion angustifolium ssp. angustifolium), Hairy Swamp Loosestrife (Decadon
verticillata), Downy Willowherb (Epilobium strictum), Marsh Horsetail (Equisetum palustre), Meadow
Horsetail (Equisetum pratense), Rough Avens (Geum laciniatum), Butternut, Interrupted Fern (Osmunda
claytoniana), Canada Clearweed (Pilea pumila), Yellow Water Crowfoot (Ranunculus flabellaris), Small Yellow
Water Buttercup (Ranunculus gmelinii), Rough-leaved Goldenrod (Solidago patula), Freshwater Cordgrass
(Spartina pectinatus) (a possible misidentification from another report), Heart-leaved Aster (Symphyotrichum
cordifolium), Sky-blue Aster (Symphyotrichum oolentangiense), Wood Lily (Lilium philadelphicum), and
Buttonbush (Cephalanthus occidentalis). The federal, provincial and local conservation statuses of all plants
documented is provided in Appendix NH-4.

Notably, one of the previously completed environmental studies in the PSA that was reviewed listed
Highbush Blueberry (Vaccinium corymbosum). However, based on review by two experienced Botanists with
knowledge of Wellington County flora (i.e., Charles Cecile and Daniel Westerhof), Highbush Blueberry is
considered this species to be a very unlikely to occurrence in the County and a probable misidentification.
Therefore, it has not been included in the list of locally significant plants for the SPA/PSA and 20 (not 21)
locally significant plant species are reported for the study area.

1 Two Butternut trees were recorded at 2162 Gordon Street at the base of slope adjacent to a small pocket wetland.
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4.4.3 Terrestrial Ecology: Wildlife

The wildlife surveys conducted by Beacon in 2017 and 2018 are summarized in Table 4.4.4 below. This data
has been supplemented with background information from other environmental studies in the PSA (ref.
Appendix NH-1) to help provide a more complete picture of the nature and extent of the various wildlife
communities in the SPA.

Table 4.4.4 Summary of Wildlife Surveys Undertaken by Beacon in 2017/2018

Survey Type ______ Personnel | Date |

February 15, 2017

Winter Wildlife Survey Rob Aitken February 13, 2018
March 27, 2017
Amphibian Movement Anna Corrigan April 27, 2017
(Frog/Salamander) Surveys Joel Davey September 27, 2017
October 4, 2017
April 10, 2017
Rob Aitken May 16, 2017
. - . . June 22, 2017
Breeding Amphibian (Calling Anna Corrigan
Frog/Toad) Surveys Joel Davey Jung 23,2017
Devin Upper April 30, 2018
May 16, 2018
June 26, 2018
June 7, 2017
. . Rob Aitken June 20, 2017
Breeding Bird Surveys Anna Corrigan June 1, 2018

June 18, 2018

The specific field survey methods and results for different groups of wildlife are described in the following
sub-sections. See Map NH-2 for the locations of terrestrial monitoring stations and transects.

During all surveys, field staff screened for the presence of any Provincially Endangered or Threatened
species, as well as any other federally, provincially or locally significant species?. Staff also noted habitats
that might qualify as Significant Wildlife Habitat (SWH). All of the species documented from the 2017/2018
wildlife field studies and the supplemental background information screening for the PSA are summarized
in a comprehensive wildlife list (ref. Appendix NH-5).

Significant terrestrial wildlife species are discussed in Section 4.4.4, including Species at Risk
(ref. Appendix NH-6 and NH-7). A comprehensive SWH screening for the PSA is discussed in Section 4.4.5
(ref. Appendix NH-8).

4.4.3.1 Amphibian Breeding (Anurans)

Amphibian breeding surveys were undertaken in the PSA during the spring of 2017 and 2018 to record the
presence or absence of early, mid and late season breeding frogs and toads. Surveys were conducted
following the Marsh Monitoring Protocol (Bird Studies Canada 2009). Survey details, including dates, times
and weather conditions, are summarized in Table 4.4.5.

2 The County of Wellington has a Significant Wildlife List which was developed for and published in the City of Guelph
Natural Heritage Strategy Phase 2: Terrestrial Inventory & Natural Heritage System (Volume 2, Appendices) (2009b).
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Table 4.4.5

Amphibian Breeding Survey Details

Survey Round “ Weather Conditions

16-18 °C, 40% Cloud Cover, Wind 6-11 km/h,

1 April 10, 2017 20:26 - 22:40 . _
Pr Rain on and off during survey
14-16 °C, 10-20% Cloud Cover, Wind 1-5 km/h,
2 May 16,2017  21:10 - 23:39 o ~ioud L-over, Tin m/
No precipitation
- ° ) i -
3 June 22, 2017 91:33 - 22:51 23-24 °C, 80% Cloud C.O\’/er,'Wlnd 6-19 km/h, No
precipitation
o 0, 1 -
3 June 23, 2017 9134 - 2233 21 °C, 90% Cloud Coygr, W|nd 6-11 km/h, No
precipitation
13 °C, <5% Cloud Cover, Wind 1-11 km/h, N
1 April 30,2018 20:30 - 21:30 <270 oud Lover, Tin m/h, No
precipitation
18-20 °C, 20% Cloud Cover, Wind 6-11 km/h, N
2 May 16,2018  20:50 - 21:50 o ioud Fover, Tin RALS
precipitation
- ° 0, I -
3 June 26, 2018 21:20 - 2215 18-19 °C, 100% Cloud Cover, Wind 1-11 km/h,

No precipitation

Surveys were conducted after dusk at twenty-two (22) survey stations in 2017 and six (6) survey stations in
2018. These stations were established adjacent to suitable habitat for calling breeding amphibians where
access was provided or along the road right-of-way (ref. Map NH-2). Surveys were conducted using the
point count method whereby the surveyor stands at a set point for a specific period of time and records all
species that can be heard calling from that location.

For call codes 1 and 2, the estimated number of calling individuals was recorded. The results of the nocturnal

amphibian call surveys are summarized in Table 4.4.6.
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Table 4.4.6 Amphibian Breeding Survey Results

Station
Number (ref.
Map NH-2)

Al

A2

A3

A4
A5

A6

A7

A8

A9

Al0

All

Al2

Al3

Al4

Al5

Al6
Al7
Al8
Al9

A20

April 22, 2017

SPPE-3

SPPE-3

SPPE-3

SPPE-3
WOFR-1(3)
NLFR-1(2)
Station 7 drowned out
this station
SPPE-2(7)
WOFR-1(1)

SPPE-1(3)

SPPE-2(12)
WOFR-1(1)*

SPPE-1(2)

SPPE-3
WOFR-3

SPPE-3
WOFR-1(3)

SPPE-3
WOFR-1(3)

WOFR-1(2)
SPPE-3
WOFR-1(3)
WOFR-1(3)
SPPE-3
WOFR-3
SPPE-3
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2017

May 16, 2017

SPPE-3
GRTR-1(2)
NLFR-1(1)
SPPE-1(2)
GRTR-1(2)

AMTO-2(3)

SPPE-3*

GRTR-2*

SPPE-3

GRTR-2(5)

AMTO-1(1)*
SPPE-2(6)
AMTO-1(2)
SPPE-3
GRTR-3
AMTO-1(1)

Station 7 drowned out this

station
SPPE-1(5)

SPPE-2(10)
AMTO-1(2)
SPPE-1(3)
GRTR-2(5)
AMTO-1(3)

SPPE-3

GRTR-2(5)
AMTO-1(3)

SPPE-1(2)
GRTR-1(1)
AMTO-1(3)
SPPE-1(4)
GRTR-1(1)
AMTO-1(1)

GRTR-2*

SPPE-2(5)

SPPE-2(10)

June 22/23,2017

GRTR-2(5)
GRFR-1(1)

GRTR-1(2)

GRTR-2(9)

GRTR-2(5)
GRFR-1(2)

GRTR-2(4)
GRFR-1(3)
GRTR-2(8)
GRFR-1(1)
GRFR-1(1)

GRTR-2(6)
BULL-1(1)

GRTR-2(10)
GRFR-1(1)

BULL-1(2)

GRTR-3

GRFR-1(1)
GRTR-3
GRTR-2(7)

GRTR-2(8)
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WOFR-1(1) GRTR-2(6)
A2l vf/zpFER_?a GF?'I?:—E_(iO) GRTR-209)
iy G geme2ts)
GRTR-1(1)*
2018

Station Number

(ref. Map NH-2) April 30, 2018 May 16, 2018 June 26, 2018
SPPE-3
A23 SPPE-3 GRTR-1(3) -
SPPE-3
A24 SPPE-1(2) GRTR-3 BULL-1(1)
A2S SPPE-3 SPPE-2(6) i
WOFR-3 GRTR-2(5)*
SPPE-3
A26 WOFR-1(3) é;ii’_z -
AMTO-1(3)
SPPE-3
A27 WOFR-3 SPPE-2(21) -
SPPE-3 SPPE-3
A28 WOFR-1(4) GRTR-3 BULL-1(1)
Notes: SPPE = Spring Peeper, AMTO = American Toad, GRTR = Gray Tree Frog, GRFR = Green Frog, BULL =

Bullfrog, NLFR = Northern Leopard Frog, WOFR = Wood Frog

Code 1 - Individuals can be counted; calls not simultaneous. Estimated number of individuals indicated
in brackets

Code 2 - Calls distinguishable; some simultaneous calling. Estimated number of individuals indicated in
brackets

Code 3 - Full chorus; calls continuous and overlapping.

*Calling detected from outside survey station

Six (6) species of breeding frogs and one (1) species of breeding toad were recorded during the breeding
amphibian surveys in 2017 and 2018. The majority of these species are ranked S5, meaning they are
common, widespread and abundant in Ontario, with the exception of Bullfrog (Rana catesbeiana), which is
ranked S4, meaning it is uncommon but not rare provincially. Bullfrog is also considered significant and rare
in Wellington County.

These seven (7) anuran species were also recorded incidentally during the other field studies conducted in
2017 and 2018. Additionally, Western Chorus Frog (Pseudacris triseriata) was recorded as breeding by
Beacon staff and was noted as breeding in the PSA in the supplemental background data. Western Chorus
Frog is federally ranked as threatened, considered vulnerable in Ontario (ranked S3), and is rare and
significant in Wellington County. This species is discussed further in Section 4.4.4.3.

In general, the PSA supports a very healthy population of amphibians, apparently dominated by an
abundance of Spring Peepers, Gray Tree Frog and Wood Frog, with some Northern Leopard Frogs, American
Toads and the occasional Bullfrog included in the mix. The species composition and abundance is
comparable to that documented through the City’'s Natural Heritage Strategy amphibian surveys
undertaken a little over a decade ago in this area (Dougan & Associates 2005). Once exception is Pickerel
Frog (Rana palustris), an anuran species which is considered uncommon provincially (ranked as S4) and is

Project # TPB168050 | 3/8/2019 Page 66 of 126

.o wood.



Clair-Maltby Comprehensive Impact Study
Year 3 Monitoring Report (2016 — 2018)

rare and significant in Wellington County. Pickerel Frog was recorded as breeding in the PSA in previous
field studies (Dougan & Associates 2005) but has not been documented since.

4.4.3.2 Amphibian Movement (Anurans and Salamanders)

Beacon also undertook visual road surveys in 2017 to identify amphibian migration in the early spring and
early fall, during or immediately after warm rain. Intensive amphibian movement monitoring undertaken on
the former Dallan Lands just north of the SPA (east of the Cineplex theatre on Clair Road) (North-South
Environmental Ltd. 2016) between 2014 and 2015 found that some of the most abundant movement was
documented immediately following a warm rain (i.e., at temperatures of about 17°C) in both the spring and
fall. Therefore, this methodology was adopted, except for one early spring round of surveys intended to try
and capture salamander movement.

Transects for these surveys were identified in locations where there were 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 (ref. Map NH-2). Survey dates, times and weather conditions are
presented in Table 4.4.7.

Table 4.4.7 Amphibian Movement Survey Details (2017)

| Date | Time Weather Conditions

8-11 °C, 100% Cloud Cover, Wind 0 km/h,

March 27, 2017 20:10 - 00:15 o . .

are Precipitation varied between dry, fog and drizzle
12-17 °C, 50-80% Cl , Wind 1-11 km/h,

April 27, 2017 20:45 - 23:30 €, 50-80% Cloud Cover, Wind 1-11 km/
Thunderstorms in afternoon, drizzle during survey
14-18 °C, 70-80% Cloud Cover, Wind 1-11 km/h,

September 27, 2017 19:38 - 21:55 o —oud mover, TN m

No precipitation
-18° o i -
October 4, 2017 19:25-22:06 14-18 °C, 100% Cloud Cover, Wind 1-19 km/h,

Heavy rain in the last 24 hours, Fog during survey

Surveys were completed by walking slowly along the transects and identifying the location, species and
number of live individuals attempting to cross the road or dead individuals that did not make it across
successfully. While walking Transect W3 on Maltby Road (ref. Map NH-2), all existing wildlife culverts were
checked for wildlife utilization. Results of the 2017 amphibian movement surveys are shown in Table 4.4.8.
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Table 4.4.8 Amphibian Movement Survey Results (2017)

Transect # — 27/03/2017 27/04/2017 27/09/2017 04/10/2017

- - - - - - 4 6

NH-2)

Spring Peeper (Pseudacris crucifer crucifer) 10
Green Frog (Rana clamitans) - - - - - - 7 3 10

w1 Bullfrog (Rana catesbeiana) - - - - - - - 1 1 47
Northern Leopard Frog (Rana pipiens) - - - - - - - 2 2
Unknown Anuran spp. - - - - - - - 24 24
Spring Peeper (Pseudacris crucifer crucifer) 7 1 - - 1 - 23 6 38
Gray Treefrog (Hyla versicolor) - - 1 - - - 2 3
Green Frog (Rana clamitans - - 5 - - - 8 15

W2 Bullfrog (Rana catesbeiana) - - - - - - - 1 1 111
Northern Leopard Frog (Rana pipiens) 3 - - - 1 - 1 15 20
Wood Frog (Rana sylvatica) 5 - - - 1 - 2 - 8
Unknown Anuran spp.. - - - - - - - 26 26
Spring Peeper (Pseudacris crucifer crucifer) 1 2 - - - 1 - - 4
American Toad (Bufo americanus americanus) 1 - - - - - - - 1
Gray Treefrog (Hyla versicolor) - - - 2 - - - - 2
Green Frog (Rana clamitans - - 2 1 - - 6 19 28

W3 Northern Leopard Frog (Rana pipiens) 1 2 - - 1 2 4 38 48 174
Wood Frog (Rana sylvatica) 1 4 2 1 - - 1 2 11
Western Chorus Frog (Pseudacris triseriata) 1 - - - - - - 1
Unknown Anuran spp. - - - 4 - 8 - 64 76
Blue-Spotted Salamander* 2 - - - - - - - 2
Eastern Newt (Notophtalmus viridescens) - - - - - - - 1 1
Spring Peeper (Pseudacris crucifer crucifer) - 1 - - - - - 3 4
Gray Treefrog (Hyla versicolor) - - - 6 - - 1 2 9

W4 Green Frog (Rana clamitans - - - - - - - 1 1 34
Wood Frog (Rana sylvatica) - 2 - - - - - 2
Unknown Anuran spp. - - - 3 - 2 - 13 18
Spring Peeper (Pseudacris crucifer crucifer) - - - - - - - 1 1
Gray Treefrog (Hyla versicolor) - - - 3 - - - - 3

W5 Green Frog (Rana clamitans - - - 2 - - - 3 5 69
Bullfrog (Rana catesbeiana) - - - - - 1 - - 1
Northern Leopard Frog (Rana pipiens) 1 1 - - - - - 15 17
Unknown Anuran spp. - - - 6 - 9 - 27 42
Spring Peeper (Pseudacris crucifer crucifer) - 4 - - - - 1 8 13

W6 Gray Treefrog (Hyla versicolor) - - - 5 - - 3 1 9 73
Wood Frog (Rana sylvatica) - 2 - - - - - - 2
Unknown Anuran spp. - - - 10 - 16 - 23 49
Spring Peeper (Pseudacris crucifer crucifer) - - - - - - - 1 1

w7 Gray Treefrog (Hyla versicolor) - - - - - - 1 - 1 5
Unknown Anuran spp. = = = 1 = 2 = = 3
Total 23 19 10 44 4 41 64 308 513
Note:  *Specimen was not captured or clipped for genetic testing but based on visual observation is identified as Blue-spotted dominated polyploid Salamander or Blue-spotted Salamander (Ambystoma (2) laterale - jeffersonianum or Ambystoma laterale).
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The anuran species composition documented migrating across roads is similar to that recorded for breeding
anurans (ref. Table 4.4.7) and reflects the presence of a healthy population of amphibians apparently
dominated by an abundance of Spring Peepers, Gray Tree Frog and Wood Frog, with some Northern
Leopard Frogs, American Toads and the occasional Bullfrog. Notably, most of the documented specimens
over the four surveys in 2017 (i.e., 412 off 513, or 80.3%) were deceased (i.e., roadkill) and of these, almost
half (i.e., 183 specimens or 36.8% of the total documented) could not be identified due to their condition
beyond confirming they were anurans (i.e., frogs or toads).

The species of calling amphibians documented are also consistent with those documented during other
amphibian movement surveys undertaken since 2000 in the PSA. These have included intensive amphibian
movement surveys along Clair Road and Hawkins Drive in the area of the Hawkins SWM Pond and the
wetland to the east in the northern section of the PSA over 2014 and 2015 (NSEI 2016), and along Maltby
Road West in the vicinity of W3 (McEachren 2012, NRSI 2012b, c).

Two non-calling amphibian species documented during the movement surveys included one Eastern Newt
(Notophtalmus viridescens) and two Blue-spotted Salamanders/Blue-spotted dominated polyploid
Salamanders (identified as Ambystoma laterale or Ambystoma (2) laterale - jeffersonianum based on visual
observation). Both of these species were recorded in Transect W3 (ref. Map NH-2) and are shown in Photos
5 and 7 in Appendix NH-2B. Eastern Newt are ranked S5, meaning they are common, widespread and
abundant in Ontario, while Blue-spotted Salamanders/Blue-spotted dominated polyploid Salamanders are
considered uncommon provincially, and significant and rare in Wellington County.

In addition to the salamanders observed during the amphibian movement surveys, efforts were made to
capture incidental observations of movement during the turtle surveys. Searches for salamanders were also
completed by overturning small to medium-sized natural cover objects (e.g., logs and rocks) in proximity
to wetland features. These efforts yielded one additional observation in 2017: a juvenile salamander that
could not be identified was seen swimming in the pond just south of the South End Community Park (i.e.,
Turtle Basking Monitoring Station T1, ref. Map NH-2).

Based on the background review, Blue-spotted /Blue-spotted dominated polyploid Salamanders had been
noted in the vicinity of Transect W3 in previous years. As part of previous studies, tail samples had been
collected to verify if species were Jefferson/Jefferson dominated polyploid Salamanders (Ambystoma
Jjeffersonianum /Ambystoma laterale - (2) jeffersonianum), but all the results came back negative for Jefferson
Salamander (Dance Environmental Inc. 2014, NRSI 2012b, c). Furthermore, the MNRF response to an inquiry
about the need for targeted salamander surveys as part of the Secondary Plan project from the City in the
fall of 2015 stated:

Ministry staff have reviewed Guelph District data and are of the opinion that there is a very low
likelihood of there being any JESA regulated habitat within the Clair Maltby Secondary Plan Area.
Based on the information available, it appears that the area has been extensively surveyed and
no recent records of JESA have been identified. Ministry staff are of the opinion that the Clair
Maltby Secondary Plan Area should not require any further surveys at this time (T. McKenna,
September 29, 2015).

Therefore, comprehensive surveys for salamanders were not undertaken as part of this project (in
accordance with the direction above). No incidental evidence from the 2017 studies supports the presence
of Jefferson/Jefferson dominated polyploid Salamanders within the PSA.

Two non-calling amphibian species that are rare and significant in Wellington County (Dougan & Associates
with Snell and Cecile 2009b) were recorded in previous studies, but were not observed in 2017: Yellow-
spotted Salamander (Ambystoma maculatum) (NRSI 2012¢, Timmerman et al. 2010, NRSI 2007) and Red-
spotted Newt (Notophtalmus viridescens viridescens) (NRSI 2012c, Dougan & Associates 2005).
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As can be seen in Table 4.4.8, Transect W3 had the highest species diversity and abundance (174 individuals)
recorded during the amphibian movement surveys conducted in 2017, with the greatest abundance of
movement documented in October 2017. Other transects that had relatively high numbers of amphibians
crossing over 2017 included: Transect W2 (111 individuals), Transect W6 (73 individuals) and Transect W5
(69 individuals). Amphibian movement corridors are discussed further in Section 4.4.6.

The large migration on October 4, 2017 speaks to the stochastic nature of amphibian movement and the
importance of timing surveys appropriately. The relatively high numbers recorded on this night is likely
because the survey took place on a warm, foggy night soon after a thunderstorm. On this night, 372
amphibians were documented crossing the road on all 7 transects, of which 308 of them were documented
as roadkill.

4.4.3.3 Turtles

Turtle surveys were conducted twice in 2017 within the PSA for the nine (9) ponds/wetlands that were
identified as suitable overwintering and basking habitat for turtles. Notably, April 26 and 27, 2017 was one
round of surveys spread over two dates. The nine survey stations were located where access had been
granted or could be viewed from the road ROW (ref. Map NH-2). The turtle surveys were completed on
sunny days when the air temperature was greater than 10°C and was greater than the water temperature
(further details are provided in Table 4.4.9).

Table 4.4.9 Turtle Survey Details (2017)

18 °C, 90% Cloud Cover, Wind 6-19 km/h,

April 26, 2017 14:00 - 15:00 N
No precipitation
o _ 0, H _
April 27, 2017 10:30 - 16:15 25 °C, 10 - 50% Cloud (.Zo.ver., Wind 1-28 km/h,
No precipitation
- ° -409 i -
May 18, 2017 10:00 - 16:30 25-29 °C, 30-40% Cloud Cover, Wind 12-38 km/h,

No precipitation

During each survey, suitable basking areas within the selected wetlands/ponds were 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 were recorded and noted on field maps. The results are shown in
Table 4.4.10.
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Table 4.4.10 Turtle Survey Results (2017)

Location
(ref. Map NH-2)

Midland Painted Turtle April 27, 2017 36

. i , (Chrysemys picta marginata) May 17, 2017 37
(Tim Horton's ”

Pond) Snapping Turtle (Chelydra serpentine) April 27,2017 L

pping Ly p

May 17, 2017 0

T Midland Painted Turtle April 27, 2017 10

(Chrysemys picta marginata) May 17, 2017 0

3 Midland Painted Turtle April 27, 2017 8

(Chrysemys picta marginata) May 17, 2017 1

T4 Midland Painted Turtle April 27, 2017 0

(Chrysemys picta marginata) May 17, 2017 0

TS Midland Painted Turtle April 27, 2017 2

(Chrysemys picta marginata) May 17, 2017 1

Midland Painted Turtle April 27, 2017 0

T6 (Chrysemys picta marginata) May 17, 2017 2

Snapping Turtle (Chelydra serpentine) April 27, 2017 :

May 17, 2017 1

Midland Painted Turtle April 27, 2017 4

- (Chrysemys picta marginata) May 17, 2017 19

Snapping Turtle (Chelydra serpentine) April 27, 2017 2

May 17, 2017 1

Midland Painted Turtle April 27, 2017 37

T8 (Chrysemys picta marginata) May 17, 2017 58

Snapping Turtle (Chelydra serpentine) April 27, 2017 L

May 17, 2017 2

Midland Painted Turtle April 26, 2017 15

T9 (Chrysemys picta marginata) May 17, 2017 5

(Halligan’s Pond) Red-eared Slider April 26, 2017 1

(Trachemys scripta elegans) May 17, 2017 0

Three (3) species of turtle were found in the PSA during the turtle surveys: Midland Painted Turtle
(Chrysemys picta marginata), Red-eared Slider (Trachemys scripta elegans) and Snapping Turtle (Chelydra
serpentine). Midland Painted Turtle is ranked S5, meaning it is considered common, widespread and
abundant in Ontario. Red-eared Slider has a S-rank of SE since it is an exotic species (i.e., non-native).
Snapping Turtle is listed as a species of Special Concern both federally and provincially, has an S-rank of S3
(uncommon in Ontario) and is considered significant and rare in Wellington County. A picture of a Snapping
Turtle observed is shown in Photo 8 of Appendix NH-2B.

In addition to the turtles recorded in and around the ponds surveyed areas, nine (9) dead turtles were noted
along Gordon Street and Maltby Road during the 2017 field surveys, as follows:

e One (1) Snapping Turtle on Gordon Street;
e Three (3) Midland Painted Turtles on Gordon Street (see Photo 5 in Appendix NH-2B);
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e One (1) Turtle spp. on Gordon Street (unable to identify species due to decomposition);
e One (1) Snapping Turtle on Maltby Road (east of Gordon Street);

e Two (2) Midland Painted Turtles on Maltby Road (east of Gordon Street); and

e One (1) Midland Painted Turtles on Maltby Road (west of Gordon Street).

Targeted basking turtle surveys were not conducted in 2018 but, one live Snapping Turtle was noted
incidentally on the 1992 Gordon Street property during the breeding bird surveys on June 1, 2018.

These results are comparable with others conducted in the PSA in terms of species diversity which also
documented Midland Painted Turtle and Snapping Turtle (NSEI 2016, NSEI 2015, NSEI 2014, Dance
Environmental Inc. 2014, McEachren 2012, NRSI 2012b, NRSI 2011, NRSI 2010, Timmerman et al. 2010, NRSI
2007, Stantec 2007). 2017 was the first time the exotic Red-eared Slider was observed within the PSA.

4.4.3.4 Snakes

Surveys for snakes were undertaken in conjunction with vegetation and turtle surveys, and included
overturning selected natural cover objects (e.g., logs and rocks) and incidental observations within the PSA
completed over the summer and fall of 2017 and 2018. Targeted surveys for snakes were not included in
the scope of work due to the intensive nature of the surveys required and their relatively low success rates,
the somewhat broad scale of this study, and the expectation that such data would not change the outcome
of the CEIS exercise.

Species that were observed incidentally during the field surveys conducted in 2017 are summarized in
Table 4.4.11.

Table 4.4.11 Incidental Snake Observations in 2017

Number of

Maltby Road West (W3)

,,’;\Amphlblan Eastern Garter Snake 1 Maltby Road East (W2)
Sovement (Thamnophis sirtalis sirtalis) 1 Gordon Street (W5)
urveys .
(March 27, T - 1 Victoria Road (W6)
April 27, ort .ern. ater .na € 1 Maltby Road East (W2)
September 27, (Nerodia sipedon sipedon)
and October 4, Brown Snake 1 Maltby Road West (W3)
2017) (Storeria dekayi dekayi)
Snake spp. (roadkill) 1 Victoria Road (W7)
Eastern Ribbon Snake
Turtle Surveys (Thamnophis sauritus 4* Tim Horton’s Pond - Station 1 (T1)
(April 26/27 and septentrionalis)
May 18, 2017) Eastern Garter Snake 4 Tim Horton’s Pond - Station 1 (T1)

(Thamnophis sirtalis sirtalis)

Breeding Bird
Surveys (June 18, Eastern .Gar.ter Sna.ke . 1 1992 Gordon Street
2018) (Thamnophis sirtalis sirtalis)

Note: * Four (4) Eastern Ribbon Snakes seen on April 7, 2017 and three (3) seen on May 18, 2017 so
assumed 4 species located here in total.
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In total, four (4) species of snakes were recorded in 2017. These species included: Eastern Garter Snake
(Thamnophis sirtalis sirtalis), Northern Water Snake (Nerodia sipedon sipedon), Brown Snake (Storeria dekayi
dekayi) and Eastern Ribbon Snake (Thamnophis sauritus septentrionalis). Note that one snake species could
not be identified due to its condition on the road. Additionally, an Eastern Garter Snake was recorded
incidentally on the 1992 Gordon Street property during the breeding bird survey on June 18, 2018. The
majority of these species are considered common, widespread and abundant provincially, with the
exception of Eastern Ribbon Snake, which is ranked as S4 (uncommon in Ontario). This snake is also listed
federally and provincially as Special Concern. A picture of an Eastern Ribbon Snake is shown in Photo 8 in
Appendix NH-2B. Northern Water Snake, Brown Snake and Eastern Ribbon Snake are all considered rare
and significant in Wellington County.

These findings are consistent with other studies in the PSA which have documented the same snake species
(NRSI 2017, NSEI 2016, NSEI 2015, NSEI 2014, Dance Environmental Inc. 2014, McEachren 2012, NRSI 2012b,
NRSI 2012¢, NRSI 2011, NRSI 2010, NRSI 2007, Black et al. 2005, NSEI 2001), except for Northern Water
Snake, which was documented for the first time in the PSA in 2017. Previous field studies also documented
Redbelly Snake (Storeria o. occipitomaculata) (NSEI 2016, NSEI 2015, NSEI 2014, Dance Environmental Inc.
2014, McEachren 2012, NRSI 2012¢, NRSI 2011, NRSI 2010, NRSI 2007, Black et al. 2005, NSEI 2001), which
is a rare and significant species in Wellington County, and was not documented in 2017 or 2018.

4.4.3.5 Birds

Two rounds of surveys for breeding birds each took place in 2017 and 2018 in the PSA to confirm what
species of birds are nesting in the area. A total of fifteen (15) point count survey stations were surveyed
along roads and where access was provided (ref. Maps G-2 and NH-2) in 2017. Point count survey stations
were established within and adjacent the various representative habitat types within the PSA
(ref. Table 4.4.3). No stations were established along Gordon Street, as it was assumed that there is too
much traffic along this road, even in the early morning, to yield useful results. In 2018, due to the size of the
area being surveyed (1968 and 1992 Gordon Street), a roving technique was used to survey for breeding
birds. Birds were recorded on an aerial photograph in the approximate location that they were observed.

Surveys were 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 were recorded using a form based on the OBBA protocols (as provided in
the Work Plan for this project). Observations made between point count stations will also be recorded.
Survey details are presented in Table 4.4.12.

Table 4.4.12 Breeding Bird Survey Details

| Date | Time Weather Conditions

6-15 °C, 10% cloud cover, wind 1-11 km/h,

June 7, 2017 5:30 - 9:30 o

No precipitation

o fo) 1 -

June 20, 2017 591 - 8:55 16 °C, 100% cloud cgvgr, v.vmd 6-11 km/h,

No precipitation
June 1, 2018 6:00 - 9:00 20 °C, 80% cloud cover, wind 0 km/h, no precipitation

o 0, 1 =

June 18, 2018 5:30 - 9:15 25 °C, 100% cloud cover, wind 1-11 km/h, no

precipitation

A total of seventy-one (71) species of birds were recorded in the PSA in 2017 and 2018, sixty-five (65) of
which were breeding or suspected to be breeding. An additional forty-one (41) species were documented
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through other studies in the PSA since 2000, for a total of one-hundred and twelve (112) bird species
recorded, one hundred and one (101) of which were confirmed breeding or suspected to be breeding. These
differences likely related to variations in species composition over the years and limited access to certain
habitat types in the SPA during the 2017 and 2018 surveys. Most of the bird species documented are
considered common, abundant and widespread in Ontario (S5) or uncommon in the Province (S4), or not a
suitable target for conservation activities (SNA).

Of the one-hundred and twelve (112) bird species documented, six are SAR. Four are provincially
Endangered or Threatened, and two are listed as Special Concern provincially:

e Yellow-breasted Chat (Icteria virens) (Endangered) — documented just west of the SPA on the 385 Maltby
Road West lands (NRSI 2012b, NRSI 2012¢, NRSI 2007);

e Barn Swallow (Hirundo rustica) (Threatened) - documented around the barn on 2162 Gordon Street
during the field surveys conducted by Beacon in 2017, in the west section of the SPA on the 132 Clair
Road West lands (NSEI 2015), west of SPA on the 424 Maltby Road property (Dance Environmental Inc.
2014), on the 385 Maltby Road West lands (NRSI 2012¢, NRSI 2007), just north of SPA at the 1897
Gordon Street property (Aboud and Associates Inc. 2010), at 331 Clair Road (NRSI 2012a) and on 1858
Gordon Street (the former Pergola Lands) (Stantec 2014);

e Bobolink (Dolichonyx oryzivorus) (Threatened) - documented in the west section of the SPA on the 132
Clair Road West lands (NSEI 2015), north of the SPA near Dallan Drive (Stantec 2009) and at 1858
Gordon Street (Stantec 2014);

e Eastern Meadowlark (Sturnella magna) (Threatened) - documented west of the SPA on the 950
Southgate Drive property and east of the SPA on the 1825 Victoria Road South property during the
breeding bird surveys conducted by Beacon in 2017, in the west section of the SPA on the 132 Clair
Road West lands (NSEI 2015), west of the SPA on the 385 Maltby Road West lands (NRSI 2012¢, NRSI
2007), and north of the SPA at 1858 Gordon Street (Stantec 2014);

e Eastern Wood-pewee (Contopus virens) (Special Concern) - documented throughout the SPA and PSA
by Beacon in 2017/2018, including breeding bird stations 2, 5, 6, 8, and 10, on the 1992 Gordon Street
property, north of the SPA near Dallan Drive (NSEI 2014, Stantec 2007), and west of SPA at the 424
Maltby Road property (Dance Environmental Inc. 2014) and the 385 Maltby Road West lands (NRSI
2007); and

e Wood Thrush (Hylocichla mustelina) (Special Concern) - documented in 2018 at the 1992 Gordon Street
property and north of the SPA near Dallan Drive (NSEI 2014, Stantec 2007).

Significant Wildlife Species are discussed further in Section 4.4.4.

Forty-six (46) of the total one-hundred and twelve (112) bird species documented are considered significant
in Wellington County, and twenty-one (21) of these are also are considered rare in Wellington County
(Dougan & Associates with Snell and Cecile 2009b). These locally significant species are listed in Section
4.4.4.3 below. The Significant Wildlife list for Wellington County (Dougan & Associates with Snell and Cecile
2009b) qualifies that some species’ habitats should only be considered significant if they support, or have
recently supported, active nests. Four additional species of birds observed within the PSA and SPA (i.e.,
Great Blue Heron (Ardea herodias), Ring-billed Gull (Larus delawarensis), Herring Gull (Larus argentatus) and
Cliff Swallow (Petrochelidon pyrrhonota)), would have been classified as significant had nest been
documented.

A complete list of bird species documented within the PSA with details about their statuses is provided in
Appendix NH-5.
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4.4.3.6 Other Wildlife

Winter Wildlife

Winter wildlife surveys were included in the scope of work for this study to document site utilization by
certain wildlife during the winter months and to help screen for certain types of SWH. This included searches
for seepage areas, which can be observed in the winter (ref. Photo 18, Appendix NH-2B).

Beacon completed one winter wildlife survey under snow cover on February 15, 2017 along five established
transects excluding 1968-1992 Gordon Street (ref. Map NH-2). An additional survey on February 13, 2018,
included reviewing these transects for a second time, including the 1968-1992 Gordon Street property.
These site visits specifically recorded evidence of mammal (with a particular focus on deer movement) and
raptor use by walking transects in areas that are representative of the various habitats present within the
PSA, and where access was provided.

The winter wildlife surveys in 2017 documented evidence of: Eastern Cottontail (Sylvilagus floridanus), Gray
Squirrel (Sciurus carolinensis), Coyote (Canis latrans), Raccoon (Procyon lotor), White-tailed Deer (Odocoileus
virginianus). In 2018, species documented during winter wildlife surveys included Eastern Cottontail, Gray
Squirrel, Red Squirrel (Tamiasciurus hudsonicus) and White-tailed Deer.

These results are consistent with previous studies’ findings conducted in the PSA and SPA (NSEI 2016, NSEI
2015, Dance Environmental Inc. 2014, Stantec 2014, McEachren 2012, NRSI 2012b, NRSI 2012¢, NRSI 2011,
Aboud and Associates 2010, NRSI 2010, Timmerman et al. 2010, NRSI 2007, Stantec 2007, Black et al. 2005,
NRSI 2001).

The supplemental background information also indicates there are additional mammals present in the SPA
and PSA including species such as Northern Short-tailed Shrew (Blarina brevicauda), Woodchuck (Marmota
monax), Muskrat (Ondatra zibethicus) and Mink (Mustela vison). A complete list of mammals that were
recorded by previous studies that were not observed by Beacon in 2017/2018 are is provided in Appendix
NH-5.

Additionally, common bird species that do not migrate were observed during the 2017/2018 winter wildlife
surveys, which included:

e Black-capped Chickadee (Poecile atricapillus);
e Wild Turkey (Meleagris gallopavo);

e Blue Jay (Cyanocitta cristata);

e Northern Cardinal (Cardinalis cardinalis);

e Mourning Dove (Zenaida macroura);

e Downy Woodpecker (Picoides pubescens);

e Ruffed Grouse (Bonasa umbellus);

e Dark-eyed Junco (Junco hyemalis);

e White-breasted Nuthatch (Sitta carolinensis);
e Pine Siskin (Spinus pinus); and,

e American Crow (Corvus brachyrhynchos).
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These species of birds were observed during other field surveys conducted by Beacon in 2017/2018 and
have also been documented by numerous studies previously conducted in the PSA and SPA (for more
details refer to Appendix NH-5).

No raptors or stick nests were observed during the winter wildlife surveys in 2017. However, during the
winter wildlife survey in 2018, one Red-tailed Hawk was observed within the Dallan Lands and one Great-
horned Owl was observed at 1992 Gordon Street. There is suitable habitat for raptor wintering (one of the
SWH types, see Section 4.4.5) in the PSA. Raptors (i.e., hawks and owls) require at least 20 ha that is
comprised of a combination of forest (deciduous, coniferous or mixed) and open or semi-open successional
uplands. A comprehensive screening for all SWH categories is provided in Appendix NH-8.

A large number of deer tracks were recorded in the agricultural fields and woodlands on 2162 Gordon Street
(ref. Photo 1, Appendix NH-2B).

Incidental Wildlife

Observations of wildlife in the PSA were made incidentally as part of all other targeted field surveys in 2017
and 2018 (ref. Table 4.4.4). This included scanning for Terrestrial (or Chimney) Crayfish around the margins
of wet meadows and fields during surveys conducted between April and June in 2017 and 2018. This species
is further discussed in the SWH screening in Appendix NH-8.

Along with the incidental amphibian, reptile and bird species discussed in the preceding sub-sections, three
(3) incidental mammal species, two (2) Odonate species (dragonflies and damselflies) and two (2) butterfly
species were recorded by Beacon in 2017/2018, as follows:

e Eastern Chipmunk (Tamias striatus);
e Red Fox (Vulpes Vulpes);

e Domestic Dog (Canis spp.);

e Darner spp. (Aeshna spp.);

e Meadowfly spp. (Sympetrum spp.);
e Cabbage White (Pieris rapae); and,
e Monarch (Danaus plexippus).

All incidental wildlife recorded in 2017/2018 and the supplemental field surveys are listed in Appendix NH-5.
Incidental species that are considered significant are discussed in Section 4.4.4.

Significant plant species documented within the PSA are discussed in Section 4.4.2.2. Significant wildlife
species are discussed according to the following three categories, as different policies and regulation apply
to each category:

a) Species at Risk (SAR) that are provincially Endangered and Threatened (which are subject to the
Endangered Species Act (2007) under MNRF's jurisdiction) (ref. Section 4.4.4.1, Appendix NH-6);

b) Species of conservation concern under the City's policies for SWH (i.e., ranked as S1, S2 or S3 by the
Ontario’s Natural Heritage Information Centre (NHIC) and SAR not captured under (a)) (ref. Section
4.4.4.2, Appendix NH-7); and
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c) Locally significant species (i.e., listed as rare or significant in the County of Wellington (Dougan &
Associates with Snell and Cecile 2009b) but not captured under (a) or (b) (ref. Section 4.4.4.1, Appendix
NH-5).

4.4.4.1 Provincially Endangered and Threatened Species at Risk

A list of twenty-four (24) wildlife SAR species that could potentially occur in the City of Guelph was provided
for this project by the Guelph District MNRF on February 27, 2017. The thirteen (13) SAR that are provincially
Endangered or Threatened from this list were screened in Appendix NH-6. This appendix describes the
preferred habitat for each species, describes the known species range, indicates if suitable habitat is present
in the SPA and/or PSA, and whether the species was confirmed in the SPA and/or PSA by recent field studies.

The following provincially Endangered or Threatened SAR have been confirmed in the SPA and/or PSA by
Beacon or other studies (as noted in Appendix NH-5):

e VYellow-breasted Chat (I/cteria virens) provincially and federally Endangered and confirmed as breeding
in the southwestern portion of the PSA on 385 Maltby Road West (NRSI 2012b, NRSI 2012¢, NRSI 2007);

e Barn Swallow (Hirundo rustica), provincially and federally Threatened and confirmed as nesting in
barns/sheds in both the SPA and PSA near 2162 Gordon Street by Beacon, on 424 Maltby Road (Dance
Environmental Inc. 2014) and 331 Clair Road (NRSI 2012a), and was also observed foraging in the west
section of the SPA on the 132 Clair Road West lands (NSEI 2015), the 385 Maltby Road West lands (NRSI
2012¢, NRSI 2007), north of SPA at the 1897 Gordon Street property (Aboud and Associates Inc. 2010)
and on 1858 Gordon Street (former Pergola Lands) (Stantec 2014);

e Bobolink (Dolichonyx oryzivorus) provincially and federally Threatened and confirmed as breeding in
grasslands in both the SPA and PSA in the west section of the SPA in the vicinity of the 132 Clair Road
West lands (NSEI 2015), and north of the SPA near Dallan Drive (Stantec 2009) and Former Pergola
Lands (Stantec 2014);

e Eastern Meadowlark (Sturnella magna) provincially and federally Threatened and confirmed as breeding
in grasslands in both the SPA and PSA west of the SPA on the 950 Southgate Drive property and east
of the SPA on the 1825 Victoria Road South property during the breeding bird surveys conducted by
Beacon in 2017 (outside the City limits), in the west section of the SPA in the vicinity of the 132 Clair
Road West lands (NSEL 2015), west of the SPA on the 385 Maltby Road West lands (NRSI 2012¢, NRSI
2007) and north of the SPA on the Former Pergola lands (Stantec 2014); and

e Eastern Small-footed Myotis (Myotis leibii), provincially Endangered, a bat species confirmed as
breeding in the southwestern portion of the PSA within treed habitats on 424 Maltby Road West (Dance
Environmental Inc. 2014).

Field studies for SAR bats were not included in the scope of work for this project, and were only undertaken
by the most recent site-specific study in the PSA for 424 Maltby Road West (Dance Environmental Inc. 2014)
as bats have only became listed as provincially Endangered in 2012, and provincial guidelines for assessing
their habitat were still draft until April 2017. Therefore, site-specific surveys for SAR bats are likely to be
required on properties with trees, particularly where trees are proposed for removal, as part of the EIS or
EA process in the future.

Screening for all SAR listed in Appendix NH-6 should also be undertaken at the EIS or EA stage as suitable
habitat is generally present in the area. Screening should also be undertaken for any newly listed species
that may have suitable habitat in the SPA.
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4.4.4.2 Species of Conservation Concern

In the City of Guelph, species of conservation concern (as defined under the City's SWH policies) (City of
Guelph 2014) include:

e SAR that are not provincially Endangered or Threatened (i.e., that are only federally Endangered or
Threatened, or Special Concern provincially or federally) (ref. Appendix NH-7), and

e Provincially “significant” for being ranked as S1, S2 or S3 by the NHIC.

A list of 24 wildlife SAR species that could potentially occur in the City of Guelph was provided for this
project by the Guelph District MNRF on February 27, 2017. Western Chorus Frog, which is federally
Threatened and has been documented in the PSA (ref. Section 4.4.3.1), was added to the list. The 12 SAR
that are not provincially Endangered or Threatened from this list were screened in Appendix NH-7. This
appendix describes the preferred habitat for each species, describes the known species range, indicates if
suitable habitat is present in the SPA and/or PSA, and whether the species was confirmed in the SPA and/or
PSA by recent field studies.

The following non-provincially Endangered or Threatened SAR have been confirmed in the SPA and/or PSA
by Beacon or other studies (as noted in Appendix NH-7):

e Western Chorus Frog, federally Threatened, and confirmed in the western portion of the SPA and PSA
by Beacon in 2017 along Transect W3 (ref. Map NH-2), by Dougan & Associates (2005) on 201 Maltby
Road West and by NRSI (2012b and 2007) on the 385 Maltby Road West property, and was also
previously noted near 161, 205 and 253 Clair Road East (NRSI 2016, Stantec 2009, Stantec 2007). Dougan
& Associates (2005) also recorded Western Chorus Frog within the ponds east and west of Gordon
Road in the SPA (near Transect W3, ref. to Map NH-2);

e Eastern Ribbon Snake, Special Concern provincially and federally and confirmed in the “Tim Horton's”
pond (Basking Turtle Monitoring Station T1 ref. Map NH-2) behind the baseball diamonds south of
Bishop MacDonell High School by Beacon in 2017, and also within ponds on the 385 Maltby Road West
property (NRSI 2012b, NRSI 2012¢, NRSI 2007);

e Snapping Turtle, Special Concern provincially and federally, was confirmed basking by Beacon in 2017
in various ponds in the SPA and PSA (ref. Section 4.4.3.3, Table 4.4.10, Map NH-2), and was also
observed nesting within wetlands located in the northern central PSA in the vicinity of Dallan Drive.
North-South Environmental (2016) noted Snapping Turtle basking and nesting close to the SWM Pond
and wetland just east of Hawkins Drive, while Stantec (2007) observed nesting Snapping Turtle in a
wetland south of Dallan Drive within the SPA. Additionally, Snapping Turtle was confirmed within the
Halls' Pond Wetland Evaluation (Timmerman et al. 2010) and on the 385 Maltby Road West Lands (NRSI
2007);

e Wood Thrush (Hylocichla mustelina), Special Concern provincially and federally Threatened, confirmed
on the 1992 Gordon Street property in 2018 by Beacon, and in the forested mid-northern portion of
the PSA in close proximity to Dallan Drive (NSEI 2014, Stantec 2007);

e Eastern Wood-pewee (Contopus virens), Special Concern provincially and federally, confirmed in various
forested habitats in the SPA and PSA by Beacon in 2017 and 2018, including Breeding Bird stations B2,
B5, B6, B8, and B10, within the property of 1992 Gordon Street, north of the SPA near Dallan Drive (NSEI
2014, Stantec 2007) and west of SPA at the 424 Maltby Road property (Dance Environmental Inc. 2014)
and the 385 Maltby Road West lands (NRSI 2007); and

e Monarch (Danaus plexippus), Special Concern provincially and federally, confirmed in the SPA and PSA
in some meadow habitats in the following locations: 132 Clair Road West (NSEI 2015), 161, 205 and 253
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Clair Road East (NSEI 2014, Stantec 2007), 424 Maltby Road (Dance Environmental Inc. 2014),
Westminster Wood East (Stantec 2009, 2007), along Victoria Road (McCormick Rankin Corporation, and
Gamsby and Mannerow Limited 2003) and 385 Maltby Road West. Additionally, Monarch was noted
dead on the side of the road twice during the amphibian movement surveys (as discussed in
Section 4.4.3.2) on Transect W3 and W6 (ref. to Map NH-2).

There are no other wildlife species considered provincially significant confirmed in the SPA and/or PSA by
Beacon or other studies other than those listed above (ref. Appendix NH-5).

Although not all species listed in Appendix NH-7 have been confirmed in the SPA, screening for all SAR
listed should be undertaken at the EIS or EA stage as suitable habitat is generally present in the area.
Screening should also be undertaken for any newly listed species that may have suitable habitat in the SPA.

4.4.4.3 Locally Significant Species

In the City of Guelph, “locally significant species” are those wildlife species listed in the Significant Species
List for Wellington County developed as part of the Natural Heritage Strategy (Dougan & Associates with
Snell & Cecile 2009b) that are not already captured as provincially Endangered or Threatened, or as
conservation concern (as described in Section 4.4.4.2 above).

The detailed methods used for determining what wildlife are locally significant or rare are provided in the
Natural Heritage Strategy, Phase 2, Volume 2 (Dougan & Associates with Snell & Cecile 2009b). In brief, the
methods to identify species beyond those that are federally or provincially of Endangered, Threatened or
Special Concern, or with NHIC statuses of S1, S2, S3 or S3/54 were as follows:

e Most species identified as “significant” in Wellington County were also considered “rare”, with the
exception of a number of birds identified as “significant” based primarily on their specialized habitat
requirements (e.g., area sensitivity) and not their relative abundance in the County;

e Species were generally confirmed as being documented in the County based on their presence in at
least one of 10 km by 10 km UTM squares (also called “atlas squares”) overlapping with the County;

e Birds with probable or confirmed breeding evidence 23.33% of the atlas squares or less were considered
rare and significant;

e Ampbhibians and reptiles recorded in 23.33% of the atlas squares or less were considered rare and
significant;

e Mammals documented in evidence 10% of the atlas squares or less and representing less than 1% of
all records were considered rare and significant; and

e For damselflies, dragonflies and butterflies no locally significant or rare species were added beyond
those already identified as provincially significant due to the lack of data.

Data from the field studies conducted by Beacon in 2017/2018 and the background reports in the PSA (ref.
Appendix NH-1) were screened for wildlife species that are considered locally significant or rare. From this
analysis, it was determined that significant species that have been documented in the PSA included
forty-tone (41) species of birds, six amphibian species, three species of reptile, two mammals, two Odonates
and one butterfly species. These species did not include provincially endangered or threatened, or species
of conservation concern, as discussed in the preceding two sections. These species are listed in Table 4.4.13.
Details of studies in which each of these species was documented is provided in Appendix NH-5.
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Table 4.4.13 Summary of Locally Significant Wildlife Species in the Primary Study Area (PSA)

Wellington

Common Name Scientific Name (&117114Y Breeding Location
Status**
Status*
Birds
Pied-billed Grebe Podilymbus podiceps SR Y PSA and SPA
Ring-necked Duck Aythya collaris SR N PSA and SPA
Common Merganser Mergus merganser SR N SPA
Turkey Vulture Cathartes aura SR N PSA
Osprey Pandion haliaetus SR Y PSA and SPA
Northern Harrier Circus cyaneus S Y PSA
Sharp-shinned Hawk Accipiter striatus S Y PSA
Cooper's Hawk Accipiter cooperi S Y PSA and SPA
Red-shouldered Hawk Buteo lineatus SR N PSA
Broad-winged Hawk Buteo platypterus SR Y PSA
Sora Porzana carolina SR Y PSA
Black-billed Cuckoo Coccyzus erythropthalmus S Y PSA
Yellow-billed Cuckoo Coccyzus americanus SR Y PSA
YeSII;)F:vstz:i!fd Sphyrapicus varius S Y PSA
Hairy Woodpecker Picoides villosus S Y PSA and SPA
Northern Flicker Colaptes auratus S Y PSA and SPA
Pileated Woodpecker Dryocopus pileatus S Y PSA and SPA
Willow Flycatcher Empidonax traillii S Y PSA and SPA
Least Flycatcher Empidonax minimus S Y PSA and SPA
Eastern Kingbird Tyrannus tyrannus S Y PSA and SPA
Common Raven Corvus corax SR Y PSA
Refl ;l::::z;ed Sitta canadensis S Y PSA
Brown Creeper Certhia americana S Y PSA
Winter Wren Troglodytes hiemalis S Y PSA
Ruby-crowned Kinglet Regulus calendula SR N PSA
Brown Thrasher Toxostoma rufum S Y PSA and SPA
Magnolia Warbler Setophaga magnolia SR Y PSA
BIaCk_tCVr:f;E Orl Green Setophaga virens SR Y PSA
Pine Warbler Setophaga pinus S Y PSA and SPA
Black-and-white Mhniotilta varia S Y PSA
Warbler
American Redstart Setophaga ruticilla S Y PSA and SPA
Scarlet Tanager Piranga olivacea SR Y SPA
Rose-breasted Pheucticus ludovicianus S Y PSA and SPA
Grosbeak
Eastern Towhee Pipilio erythrophthalmus S Y PSA and SPA
Field Sparrow Spizella pusilla S Y PSA and SPA
Vesper Sparrow Pooecetes gramineus S Y PSA and SPA
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Table 4.4.13 Summary of Locally Significant Wildlife Species in the Primary Study Area (PSA)

Wellington
Scientific Name (&117114Y
Status*

Breeding
Status**

Common Name Location

Savannah Sparrow Passerculus sandwichensis S Y PSA and SPA
Grasshopper Sparrow | Ammodramus savannarum SR Y PSA
Dark-eyed Junco Junco hyemalis SR Y PSA
Brewer's Blackbird Euphagus cyanocephalus SR Y PSA
Baltimore Oriole Icterus galbula S Y PSA and SPA
Amphibians
Bullfrog Rana catesbeiana SR Y PSA and SPA
Pickerel Frog Rana palustris SR Y PSA and SPA
Blue-spotted Ambystoma laterale SR Y PSA
Salamander
Blue-spotted
dominatedppolyploid Amb){stoma (?) laterale - SR Y PSA
Jjeffersonianum
Salamander
Vellony (S patitsel Ambystoma maculatum SR Y PSA and SPA
Salamander
Red-spotted Newt ~Crophtalmus viridescens SR Y PSA and SPA
viridescens
Reptiles
Northern Water Snake Nerodia sipedon sipedon SR Y PSA
Brown Snake Storeria dekayi dekayi SR Y PSA
Redbelly Snake Storeria o. occipitomaculata SR Y PSA and SPA
Mammals
Long-tailed Weasel Mustela frenata S.R N PSA
Woodl::::sJe:Tplng Napeozapus insignis** S Y PSA
Insects
Sweetflag Spreadwing Lestes forcipatus SR Y PSA
Citrine Forktail Ischnura hastata SR Y PSA
Giant Swallowtail Papilio cresphontes SR Y PSA
Notes: *Significant Wildlife List for Wellington County from the City of Guelph Natural Heritage
Strategy, Volume 2 (Dougan & Associates with Snell and Cecile 2009). S = Significant,

R = Rare
**Species confirmed or suspected to be breeding. Y = Yes, N = No

4.4.5 Significant Wildlife Habitat Assessments

The habitat and species assessments (described above) were synthesized to identify Significant Wildlife
Habitat (SWH) in accordance with the applicable guidelines in the SPA. SWH had not previously identified
or mapped in the SPA as part of the City's NHS (2014) in part due to the absence of site-specific data and
in part due to the fact that specific Ecoregional criteria had not yet been developed. Therefore, the SWH
assessments and mapping developed through the CMSP is new.

SWH is an umbrella for a wide range of unique and specialized habitat types that are often, but not always,
captured within other significant natural heritage features and areas. The applicable Provincial guidance
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documents (MNRF 2015, MNRF 2000) divide SWH into the following four categories, with a total of
thirty-seven (37) specific SWH types identified for Ecoregion 6E (MNRF 2015):

e seasonal concentration areas (15 types);
e rare vegetation communities or specialized habitats for wildlife (15 types);

e habitats of species of conservation concern (excluding the habitats of Endangered and Threatened
species) (5 types); and,

e animal movement corridors (2 types).

SWH may be identified as “Candidate” areas where suitable habitat is present but actual species or species
numbers required to meet the established criteria have not been confirmed, or “confirmed” once an area
meeting the established criteria has been field-verified. Although guidance for identifying SWH is provided
by MNREF, it is ultimately the municipal planning authority (in this case, the City of Guelph) who is responsible
for confirming SWH.

Approach for the CMSP

The SWH assessment resulted in the following categories of SWH being assigned:

e Confirmed SWH (mapped): Confirmed SWH was only identified where both the suitable habitat and the
suggested criteria were considered to be met based on: (a) data collected by Beacon in 2017 and 2018
or (b) SWH identified by others in the PSA that would have been based on data unlikely to have changed
since the time of the original identification (e.g., rare vegetation community, NRSI 2007).

e Candidate SWH (mapped): Candidate SWH was identified where suitable habitat could be fairly
confidently mapped based on the available information, but data was insufficient to determine if the
specific criteria were met or species listed were present. In these cases, site-specific studies should
screen for this category of SWH where suitable habitat occurs.

e In the case of raptor wintering habitat and shrub/early successional breeding bird habitat, Candidate
SWH areas have been identified approximately with asterisks with the understanding that these areas
will need to be screened at the site-specific level to assess the presence and extent of habitat.

e SWH type may occur but is not mapped: In some cases, neither confirmed nor Candidate SWH could
be mapped based on the available data but may still occur within the SPA based on known conditions.
In these cases, site-specific studies will need to screen for this category of SWH where suitable habitat
exists.

e Not Applicable: Finally, some types of SWH are considered not applicable within the PSA based on the
absence of suitable habitat. These would presumably not need to be screened as part of future site-
specific studies.

Summary of SWH Findings and Application in the SPA and PSA

The findings of the SWH analyses are summarized in Table 4.4.13 below and presented in more detail
(including the applicable criteria) in Appendix NH-8. Candidate and confirmed SWH that could be mapped
is illustrated in Map NH-6.

Project # TPB168050 | 3/8/2019 Page 82 of 126

. wood.



Table 4.4.14

SWH Type* (ref.
Appendix G4 for more
details)

Waterfowl Stopover and
Staging Areas
(Terrestrial)

Waterfowl| Stopover and
Staging Areas (Aquatic)

Shorebird Migratory
Stopover Area

Raptor Wintering Area

Bat Hibernacula

Bat Maternity Colonies

Turtle Wintering Areas

Reptile Hibernaculum

Colonially-Nesting Bird
Breeding Habitat (Bank
and Cliff)

Colonially-Nesting Bird
Breeding Habitat
(Tree/Shrubs)

Colonially-Nesting Bird
Breeding Habitat
(Ground)

Migratory Butterfly
Stopover Areas

Landbird Migratory
Stopover Areas

Deer Yarding Areas

Deer Winter
Congregation Areas
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Overview of Significant Wildlife Habitat (SWH) Assessment

Application to the Secondary Plan Area (SPA) and Primary Study Area (PSA)**

Seasonal Concentration Areas

No suitable habitat identified in the SPA or PSA, and none would be expected to occur.

All marshes with open water where incidental observations of migratory waterfowl have
been recorded that could potentially support the required aggregations to be considered
Confirmed SWH in the SPA are considered suitable habitat and have been mapped as
Candidate SWH.

Site specific study may be required where suitable habitat exists to confirm the status of
this SWH type.

No suitable habitat identified in the SPA or PSA, and none would be expected to occur.

Extensive potentially suitable habitat is present within the PSA due to the relatively
abundant areas of cultural meadows and thickets adjacent to deciduous, coniferous or
mixed forests.

Two listed species (Red-tailed Hawk and Northern Harrier) have been confirmed in the
PSA. However, no observations were within the SPA and observations in the adjacent PSA
were not in adequate numbers or frequency to meet the suggested criteria (i.e., 10
individuals from at least 2 species of hawk or owl for 20 days of use).

Site-specific study will be needed to capture the best and most representative area(s) in
the SPA, assuming more than one of the Candidate areas meets the established criteria.

No suitable habitat identified in the SPA or PSA, and none would be expected to occur.

All deciduous forest (FO-) and swamp (SW-) communities in the SPA are considered
suitable habitat and have been mapped as Candidate SWH.

Site specific study may be required where suitable habitat exists to confirm the status of
this SWH type.

Midland Painted Turtles and Snapping Turtles have been documented in ponds
throughout the SPA and PSA. Not all ponds were assessed as part of the Clair-Maltby
Secondary Plan study. Suitable habitat for wintering is presumed to be present within the
PSA and SPA in ponds where these turtles have been observed.

Confirmed SWH has been mapped in ponds where at least five Painted Turtles and/or at
least one Snapping Turtle were documented in 2017. Candidate SWH includes Other
Wetlands or ponds with permanent open water in the SPA.

Site specific study may be required where suitable habitat exists to confirm the status of
this SWH type.

Suitable habitat may be present within the SPA and/or PSA (e.g. in animal burrows, old
housing foundation and wetlands that go below the frost line) but has not been mapped.
While a number of individual listed snake species (i.e., Northern Water Snake, Northern
Brownsnake, Eastern Ribbonsnake, Northern Red-bellied Snake and Eastern Gartersnake)
have been documented in the PSA, no concentrations (i.e., >5 individuals) of reptiles have
been recorded.

Site specific study may be required where suitable habitat exists to confirm the status of
this SWH type.

No suitable habitat identified in the SPA or PSA, and none would be expected to occur.

Suitable habitat may be present within the PSA in treed wetlands (i.e., swamps) and
ponds. Great Blue Heron has been observed in the SPA), but nests were not found.

Site specific study may be required where suitable habitat exists to confirm the status of
this SWH type.

Only one of the listed species has been recorded in the PSA (Brewer's Blackbird) and none
of the listed species would be expected to occur in the PSA in sufficient numbers to meet
the criteria.

No suitable habitat identified in the SPA or PSA due to its distance from Lake Ontario and
Lake Erie.

No suitable habitat identified in the SPA or PSA due to its distance from Lake Ontario and
Lake Erie.

This SWH type is determined by MNRF, typically in areas with higher levels of snowfall. No
suitable habitat has been identified in the SPA or PSA by MNRF.

White-tailed deer are known to be common in the PSA, but this SWH type is determined
by MNRF and no suitable habitat has been identified in the PSA by MNRF. It typically
applies to woodlands and/or swamps that are at least 100 ha but may also apply to
smaller coniferous plantations. Verification should occur through site-specific study.

Assessed SWH Status
in the SPA

Not Applicable

Candidate SWH is
mapped (ref. Map NH-
6)

Not Applicable

Several Candidate
SWH areas are shown
approximately (ref.
Map NH-6) with an
asterisk

Not Applicable

Candidate SWH is
mapped (ref. Map NH-
6)

Candidate and
Confirmed SWH are
mapped Map NH-6)

One candidate SWH is
mapped with an
asterisk (ref. Map NH-
6); others communities
may be identified

Not Applicable

This type of SWH may
occur but has not been
mapped

Not Applicable

Not Applicable

Not Applicable
Not Applicable

This type of SWH may
occur but has not been
mapped
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Table 4.4.14
SWH Type* (ref.

Appendix G4 for more

details)

Cliffs and Talus Slopes
Sand Barren
Alvar
Old Growth Forest
Savannah

Tallgrass Prairie

Other Rare Vegetation
Communities

Waterfowl Nesting Area

Bald Eagle and Osprey
Nesting, Foraging and
Perching Habitat

Woodland Raptor
Nesting Habitat

Turtle Nesting Areas

Seeps and Springs

Amphibian Breeding
Habitat (Woodland)

Amphibian Breeding
Habitat (Wetland)

Woodland Area-Sensitive

Bird Breeding Habitat
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Overview of Significant Wildlife Habitat (SWH) Assessment

Application to the Secondary Plan Area (SPA) and Primary Study Area (PSA)**

Rare Vegetation Communities
No suitable habitat identified in the PSA, and none would be expected to occur.

No suitable habitat identified in the SPA or PSA, and none would be expected to occur.
No suitable habitat identified in the SPA or PSA, and none would be expected to occur.
No suitable habitat identified in the SPA or PSA, and none would be expected to occur.
No suitable habitat identified in the SPA or PSA, and none would be expected to occur.

No suitable habitat identified in the SPA or PSA, and none would be expected to occur.

In 2006, NRSI identified a small Buttonbush Mineral Deciduous Thicket Swamp Type
(SWT3-4) community within the southwestern PSA, which is considered rare in Ontario
(with an S-rank of S3).

Additional provincially rare communities may be identified through site specific study.

Specialized Habitat for Species
Suitable habitat may be present within the SPA and/or PSA in the vicinity of ponds, but
surveys conducted as part of the Clair-Maltby Secondary Plan studies did not document
adequate numbers of listed species.

Site specific study may be required where suitable habitat exists to confirm the status of
this SWH type.

Suitable habitat is present within the SPA and/or PSA in the vicinity of ponds and
wetlands.

No evidence for Bald Eagle has been documented in the PSA. One active Osprey nest was
located on the lighting posts around the baseball diamonds in the northwestern PSA in
2017, but is on a man-made object, so it is not SWH.

Site specific study may be required where suitable habitat exists to confirm the status of
this SWH type.

No suitable habitat identified in the SPA or PSA, and none would be expected to occur.

Potential suitable habitat is present within the PSA and SPA in areas surrounding marshes

and open aquatic ecosites, particularly adjacent to ponds where Midland Painted Turtles

and /or Snapping Turtle have been documented by Beacon (see Section 4.4.3.3 and SWH
Type #7).

Two Snapping Turtle nests were documented on the 132 Clair Road lands (North-South
Environmental Inc. 2015) but the specific locations are unknown. Snapping Turtle was
also observed nesting within areas of marshes located in the northern central PSA in the
vicinity of Dallan Drive. North-South Environmental (2016) noted Snapping Turtle basking
and nesting close to the SWM Pond and wetland just east of Hawkins Drive, while Stantec
(2007) observed nesting Snapping Turtle in a wetland south of Dallan Drive within the
SPA.

Additional turtle nesting areas may be identified through site specific study.

Suitable habitat occurs within the SPA and PSA.

One seep was confirmed by Beacon in 2017 within the SPA on the 2162 Gordon Street
property. Additional seepage areas may be identified through site specific study.

Suitable habitat occurs within wetlands in the SPA and PSA, and as documented in the
amphibian surveys over 2017, these areas support very healthy levels of Spring Peepers,
Gray Treefrogs and Wood Frogs with Eastern Newt, Blue-spotted Salamander and
Western Chorus Frog documented in the area as well.

All wetlands greater than 500 m? located in, or within 120 m of, a woodland (i.e., FOC,
FOD or FOM) or swamp in the SPA have been identified as Candidate SWH for this
category. Wetlands meeting the suggested criteria based on data collected in 2017 have
been identified as Confirmed SWH for this category. Additional areas may be confirmed
through site specific study.

Candidate areas should be verified through site-specific study. Additional areas may also
be identified through site specific study.

Suitable habitat occurs within wetlands in the SPA and PSA, as do the listed species (see
SWH Type #28).
All wetlands greater than 500 m? located more than 120 m from a woodland (i.e., FOC,
FOD or FOM) or wooded swamps in the SPA have been identified as Candidate SWH for
this category. Wetlands meeting the suggested criteria based on data collected in 2017
have been identified as Confirmed SWH for this category.

Candidate areas should be verified through site-specific study. Additional areas may also
be identified through site specific study.

No suitable habitat has been identified in the SPA or PSA due to the lack of interior forest,

although a few of the listed species have been documented.

Assessed SWH Status
in the SPA

Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

One confirmed SWH is

mapped (ref. Map NH-
6); other rare

communities may be
identified

One candidate SWH is
mapped with an
asterisk (ref. Map NH-
6); others communities
may be identified

This type of SWH may
occur but has not been
mapped

Not Applicable

This type of SWH
occurs and is to be
mapped through site-
specific study

One Confirmed SWH is
mapped (ref. One
confirmed SWH is

mapped (ref. Map NH-

6); other rare
communities may be
identified); additional
seeps or springs may
occur

Candidate and
Confirmed SWH is
mapped (ref. Map NH-
6)

Candidate SWH is
mapped
(ref. Map NH 6)

Not Applicable
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Table 4.4.14

SWH Type* (ref.
Appendix G4 for more
details)

Marsh Bird Breeding
Habitat

Open Country Bird
Breeding Habitat

Shrub/Early Successional
Bird Breeding Habitat

Terrestrial Crayfish

Special Concern and Rare
Wildlife Species

Amphibian Movement
Corridors

Deer Movement
Corridors

Clair-Maltby Comprehensive Impact Study
Year 3 Monitoring Report (2016 — 2018)

Overview of Significant Wildlife Habitat (SWH) Assessment

Application to the Secondary Plan Area (SPA) and Primary Study Area (PSA)**

Habitat for Species of Conservation Concern
Limited suitable habitat occurs within the PSA and SPA, but most of the listed species
have not been documented in the area and would not be expected to occur, with the
exception of Sora, Pied-billed Grebe and Green Heron.

Site specific study may be required where suitable habitat exists to confirm the status of
this SWH type.

No suitable habitat has been identified in the SPA or PSA due to the absence of large
enough contiguous meadow / grassland habitats, although a few of the listed species
have been documented.

Potentially suitable habitat is present within the SPA and PSA due to the presence of
cultural thickets of at least 10 ha. Several of the listed species were documented in the
SPA and PSA, particularly west of Victoria., by Beacon in 2017 and in previous studies.

Site-specific study is needed to refine the mapping and capture the best and most
representative area(s) in the SPA.

Suitable habitat occurs within the PSA and SPA, and this type of SWH has been confirmed
elsewhere in the City.

No evidence of Terrestrial Crayfish was documented during field studies within the PSA
and SPA. However, surveys for this species were incidental and not targeted and access
was limited, therefore they may occur.

Site specific study may be required where suitable habitat exists to confirm the status of
this SWH type.

Suitable habitat occurs within the SPA and PSA for a number of Special Concern species
as well as some species list provincially as S1, S2, S3 or SH. These were documented by
Beacon in 2017 and in other background studies (ref. Appendix G3).

Site specific studies should include screening for these species to confirm the status of
this SWH type.

Animal Movement Corridors
The amphibian movement documented through the Clair Maltby Secondary Plan studies,
and through previous work (Dougan & Associates with Snell and Cecile 2009a), has been
primarily across existing roads. The City has identified several Ecological Linkages which
are intended to, among other functions, support amphibian movement. Other portions of
the NHS which connect Candidate or Confirmed amphibian breeding habitats with
summer foraging or wintering habitats may also provide linkage functions. One or more
of these areas may meet the criteria for amphibian movement corridors.

Site specific studies should include screening for amphibian movement where suitable
habitat exists to confirm the status of this SWH type.

No deer movement corridors meeting the SWH criteria have been identified by MNRF to
date in the SPA. However, the City has identified Ecological Linkages that, based on the
available information, are in appropriate locations to support deer movement in an
urbanized context.

Assessed SWH Status
in the SPA

This type of SWH may
occur but has not been
mapped

Not Applicable

Several Candidate
SWH areas are shown
approximately with an
asterisk (ref. Map NH-

6)

This type of SWH may
occur but has not been
mapped

This type of SWH may
occur but has not been
mapped

This type of SWH may
occur but has not been
mapped

Not Applicable

Notes: * Adapted from the listed species and habitat criteria provided in the Significant Wildlife Habitat Criteria Schedules for Ecoregion 6E (MNRF
2015) but updated to reflect any relevant changes in species status. For example, Tri-coloured Bat (Perimyotis subflavus) is now listed as
Threatened so needs to be addressed as a Species at Risk under the Endangered Species Act (2007) and not under SWH. Descriptions of
suitable habitat and the applicable criteria for each type is included in Appendix G4

** The SWH assessment considered the broader PSA (i.e., a 500 m zone surrounding the SPA) where contiguous or adjacent natural and
semi-natural areas occur in this zone. The SPA was included in the assessment in two ways: (a) to screen for suitable habitat and (b) to
screen for data from background studies (ref. Appendix NH-1) that may inform the assessment. However, ultimate refinements to the SWH
mapping will be restricted to within the City’s boundaries and will be focussed within the SPA.
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In summary, of the 37 types of SWH have been confirmed or may occur in the SPA and/or adjacent PSA:
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Waterfow!| Stopover and Staging Areas (Aquatic)
Raptor Wintering Area

Bat Maternity Colonies

Turtle Wintering Areas

Reptile Hibernaculum

Colonially-Nesting Bird Breeding Habitat (Tree/Shrubs)
Deer Winter Congregation Areas

Other Rare Vegetation Communities

Waterfowl Nesting Area

. Bald Eagle and Osprey Nesting, Foraging and Perching Habitat

Turtle Nesting Areas

. Seeps and Springs

. Amphibian Breeding Habitat (Woodland)

. Amphibian Breeding Habitat (Wetland)

. Marsh Bird Breeding Habitat

. Shrub/Early Successional Bird Breeding Habitat
. Terrestrial Crayfish

. Special Concern and Rare Wildlife Species

19.

Amphibian Movement Corridors

SWH category #19 above includes a wide range of species. The following species that have been confirmed
in the SPA and/or PSA by Beacon or other studies are Provincially or Federally significant but not Provincially
Endangered or Threatened SAR and would be considered under this SWH category:

Western Chorus Frog (Pseudacris triseriata) is Federally Threatened and was confirmed in the western
portion of the SPA and PSA by Beacon in 2017 along Transect W3 (ref. Map NH-2 in the 2017 Monitoring
Report), by Dougan & Associates (2005) on 201 Maltby Road West and by NRSI (2012b and 2007) on
the 385 Maltby Road West property, and near 161, 205 and 253 Clair Road East (NRSI 2016, Stantec
2009, Stantec 2007). Dougan & Associates (2005) also recorded Western Chorus Frog within the ponds
east and west of Gordon Road in the SPA.

Eastern Ribbon Snake (Thamnophis sauritus sauritus) is a species of Special Concern Provincially and
Federally and was confirmed in the “Tim Horton’s” pond (Basking Turtle Monitoring Station T1 ref. Map
NH-2 in the 2017 Monitoring Report) behind the baseball diamonds south of Bishop MacDonell High
School by Beacon in 2017, and also within ponds on the 385 Maltby Road West property by others

(NRSI 2012b, NRSI 2012¢, NRSI 2007).

Snapping Turtle (Chelydra serpentine) is a species of Special Concern Provincially and Federally. Midland
Painted Turtle (Chrysemys picta) was also recently listed as Special Concern Federally. Both species were
confirmed basking by Beacon in 2017 in various ponds in the SPA and PSA (see Figure 4.6.1 and
Table 4.4.10 in the 2017 Monitoring Report) and Snapping Turtle also observed nesting within wetlands
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located in the northern central PSA in the vicinity of Dallan Drive. North-South Environmental (2016)
also noted Snapping Turtle basking and nesting close to the SWM Pond and wetland just east of
Hawkins Drive, while Stantec (2007) observed nesting Snapping Turtle in a wetland south of Dallan Drive
within the SPA. Additionally, Snapping Turtle was confirmed in the Halls’ Pond Wetland Evaluation
(Timmerman et al. 2010) and on the 385 Maltby Road West Lands (NRSI 2007).

e Wood Thrush (Hylocichla mustelina) is a species of Special Concern Provincially and Federally
Threatened, confirmed in the forested mid-northern portion of the PSA in close proximity to Dallan
Drive (NSEI 2014, Stantec 2007);

e Eastern Wood-pewee (Contopus virens) is a species of Special Concern Provincially and Federally, was
confirmed in various forested habitats in the SPA and PSA by Beacon in 2017, including Breeding Bird
stations B2, B5, B6, B8, and B10, north of the SPA near Dallan Drive (NSEI 2014, Stantec 2007), and west
of SPA at the 424 Maltby Road property (Dance Environmental Inc. 2014) and the 385 Maltby Road
West lands (NRSI 2007); and

e Monarch (Danaus plexippus) is a species of Special Concern provincially and federally and was
confirmed in the SPA and PSA in some meadow habitats in the following locations: 132 Clair Road West
(NSEI 2015), 161, 205 and 253 Clair Road East (NSEI 2014, Stantec 2007), 424 Maltby Road (Dance
Environmental Inc. 2014), Westminster Wood East (Stantec 2009, 2007), along Victoria Road (McCormick
Rankin Corporation, and Gamsby and Mannerow Limited 2003) and 385 Maltby Road West.
Additionally, Monarch was noted dead on the side of the road twice during the amphibian movement
surveys on Transect W3 and W6 (see Map NH-2 in the 2017 Monitoring Report).

Yellow Banded Bumble Bee (Bombus terricola) identified as Special Concern Federally has also been
confirmed in the City although there have been no searches within the PSA to date. There are no other
wildlife species considered Provincially significant confirmed in the SPA and/or PSA by Beacon or other
studies other than those listed above.
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5.0 Concluding Remarks

The surface water, groundwater and natural heritage data collected and assessed between 2016 and 2018
has formed the basis for the Phase 1, 2 and 3 Characterization and Impact Assessment reports for the CMSP.
This work will, in turn, be used to inform the Preferred Concept and Land Use Structure, as well as the

secondary Plan policies for the SPA.
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