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Introduction

1.0 INTRODUCTION

Stantec Consulting Ltd. (Stantec) was retained by 8298025 Canada Inc. (the Client) to support their
proposed development of the Emerald Creek Phase 3 subdivision (the Project; concept provided in
Appendix A). Stantec’s Environmental Services group (BC1609) was retained to complete a headwater
drainage features assessment (HDFA) at 481 Tullamore Street, Ottawa, Ontario (the Site; 18T 452380E,
5013237N) (Figure 1, Appendix B) to evaluate and classify the unnamed tributaries to the Spratt Drain
municipal drain (headwater drainage features) and to identify appropriate management recommendations
for each section of the features anticipated to be impacted by the Project.

Due to historical land use (e.g., agriculture) as well as recent and on-going development observed within
the general area (e.qg., residential), the headwater drainage features within the Site have been
channelized and were observed to be mapped differently by various agencies (Figure 1, Appendix B).
Vegetation removal within the Site, associated with previous development activities, was observed to
occur approximately 10 years prior using historical aerial imagery.
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Regulatory Policy Context

2.0 REGULATORY POLICY CONTEXT

The Conservation Authorities Act is the enabling legislation that provides the legal basis for the creation
of conservation authorities (“CAs”) in Ontario. Generally, the Conservation Authorities Act directs CAs to
perform a number of critical functions regarding watershed planning and management including the
prevention, elimination, or reduction of loss of life and property from flood hazards and erosion hazards,
as well as the conservation and restoration of natural resources.

Section 25 of the Conservation Authorities Act defines a watercourse as “an identifiable depression in the
ground in which a flow of water regularly or continuously occurs”. Section 28 of the Conservation
Authorities Act empowers CAs to make regulations in the area under its jurisdiction, including the
prohibition, regulation or permitting for development if the control of flooding, erosion, or the conservation
of land may be affected by the development.

Pursuant to Ontario Regulation 174/06, Development, Interference with Wetlands and Alterations to
Shorelines and Watercourses, prior permission is required from the Rideau Valley Conservation Authority
(RVCA) for development within a floodplain, valleylands, wetland, or other hazardous land. Permission is
also required from the RVCA for alteration to a river, creek, stream or watercourse or interference with the
hydrological function of a wetland.

Through correspondence with the RVCA (Jennifer Lamoureux, Aquatic and Fish Habitat Biologist) on
April 19, 2021, it was indicated to Stantec that a Standard Level Assessment was required to assess the
headwater drainage features on, and immediately adjacent to, the Site. RVCA indicated that the following
components related to a HDFA are required to support proposed physical and/or hydrological
modifications to any headwater drainage features on, and immediately adjacent to, the Site:

e Applications to alter headwater drainage features shall be assessed in accordance with the document
titted “Evaluation, Classification and Management of Headwater Drainage Features Guideline.”
(TRCA and CVC 2014)

e Applicants shall pre-consult with the Conservation Authority to ensure that the scope and timing of the
HDFA is appropriate for the scale/type of the proposal, availability of information for the feature and
the sensitivity of the feature.

e The evaluation of a headwater drainage feature shall include collecting information that may be
available in a watershed or subwatershed plan, catchment reports, an environmental management
plan, fisheries management plan etc.

2.1
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Methods

3.0 METHODS

3.1 BACKGROUND DATA COLLECTION

As part of this HDFA at the proposed EOCC, existing conditions and potential natural heritage features
(e.g., species at risk (SAR)) within the Study Area were initially identified by reviewing the following
available background documents and related information sources:

e Ontario’s Natural Heritage Information Centre (NHIC) — Make a Natural Heritage Area Map
(NDMNRF 2021a)

¢ Land Information Ontario (LIO) (NDMNRF 2021b)

e Ministry of Agriculture, Food and Rural Affairs (OMAFRA) — AgMaps — Geographic Information Portal
(OMAFRA 2020)

¢ Rideau Valley Conservation Authority (RVCA) GeoPortal (RVCA 2021)

e RVCA’s Lower Rideau River Subwatershed Report 2012: Mosquito Creek Catchment (RVCA 2012)
o RVCA'’s City Stream Watch: Mosquito Creek 2015 Summary Report (RVCA 2015)

o City of Ottawa Official Plan (2013; including all consolidations)

e Fisheries and Oceans Canada (DFO) Aquatic Species at Risk Mapping (DFO 2021)

o Satellite imagery (Google Earth Pro 2021)

3.2 FIELD DATA COLLECTION

Collection methods in this HDFA followed the guidance provided in the Toronto Region Conservation
Authority and the Credit Valley Conservation’s Evaluation, Classification and Management of Headwaters
Drainage Features Guidelines (the Guidelines) (TRCA and CVC 2014). These guidelines use
standardized survey methods and a tiered study design to determine the risk of functional impairment to a
headwater drainage feature through land development.

As outlined in the Guidelines, this HDFA was completed using the following steps:

1. Evaluation (consultation with the RVCA, collect background data, collect field data)

2. Classification (classify the functions of each headwater drainage feature with respect to hydrology,
riparian vegetation, fish and fish habitat and terrestrial habitat)

3. Management Recommendations (provide management options recommendations for headwater
drainage features based on the classification of each)

Standard field data collection for this HDFA followed the field procedures outlined in the Ontario Stream
Assessment Protocol’'s module Assessing Headwater Drainage Features, Section 4, Module 10 (S4:M10)
(Stanfield 2013). Spate conditions were observed within the headwater drainage features during the initial
assessment (#1) in early May. The headwater drainage features were observed to exhibit base flow
conditions during the subsequent assessments (#2 and #3) in May and July, respectively.
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Methods

See Table 3.1 for survey dates and environmental conditions observed during Stantec’s HDFA within the
Study Area.

Table 3.1 Dates and Environmental Conditions of Stantec's HDFA within the Study

Area
Start/End
Purpose of Investigation Date Time Weather Conditions Biologist
(24 hour)
. Headwater Drainage Feature Tetmperature: 8-10"C
Assessment #1 Wind (Beaufort scale): 0 Josh Mansell
. General/SWH/SAR Wildlife May 6, 2021 1000 — 1400 | Cloud Cover: 30% & Brennan
?.atr)]itat :IS:'Se:T-lmzm A Precipitation: None Obermayer
* ish and Fish Habitat Assessment 24/hr. Precipitation: None
) Temperature: 8 — 13°C
. Headwater Drainage Feature ]
Assessment #2 Wind (Beaufort scale): 1
. General/SWH/SAR Wildlife May 27, 2021 0930 - 1330 Cloud Cover: 0% Josh Mansell
Habitat Assessment Precipitation: None
24/hr. Precipitation: None
Temperature: 14 — 18°C
. Headwater Drainage Feature ) P
Assessment #2 Wind (Beaufort scale): 1
e  General/SWH/SAR Wildlife July 30, 2021 0800 — 1230 Cloud Cover: 50% Josh Mansell
Habitat Assessment Precipitation: None
24/hr. Precipitation: None

As recorded at the Ottawa International Airport, approximately five kilometres (km) north of the Study
Area, the following monthly rainfall amounts overlapping with the headwater drainage feature
assessments were observed (ECCC 2021):

e April 2021 — 59.2 mm
e June 2021 -99.1 mm
e July 2021 — 104.1 mm

3.2
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Headwater Drainage Feature Assessment

40 HEADWATER DRAINAGE FEATURE ASSESSMENT

4.1 BACKGROUND DATA COLLECTION

The headwater drainage features on, and immediately adjacent to, the Site were all observed to be either
wetland features, engineered swales and historically channelized features. There are no specific fisheries
data available for the headwater drainage features, however, the Site is located within the Mosquito
Creek subwatershed in the Lower Rideau watershed, as identified in the City of Ottawa’s Official Plan
(2013). As such, the RVCA’s Lower Rideau River Subwatershed Report 2012: Mosquito Creek
Catchment (RVCA 2012) and City Stream Watch: Mosquito Creek 2015 Summary Report (RVCA 2015)
were used to collect data and both resources have identified the thermal regime of Mosquito Creek as
ranging between cool- and warmwater.

The Ministry of Agriculture, Food and Rural Affairs (OMAFRA) AgMaps (2020) identifies the Spratt Drain
municipal drain, immediately downstream of the Site, as a DFO Class C drain which typically support a
non-sensitive, spring spawning fish community. Additionally, the Ministry of Northern Development,
Mines, Natural Resources and Forestry’s (NDMNRF) Kemptville District indirectly identifies the Spratt
Drain municipal drain as having a restricted in-water activity window from March 15 to June 30 in any
given year to protect spring spawning (warmwater) species (NDMNRF 2013).

DFO’s Aquatic Species at Risk Mapping (2021) does not identify the headwater drainage features on, and
immediately adjacent to, the Site, Spratt Drain municipal drain or Mosquito Creek as Critical Habitat or as
potential habitat for aquatic species protected under the SARA.

4.2 EVALUATION

Data collected during the HDFA are used to classify the features proposed to be impacted by the Project
and provide appropriate management recommendations. The assessment evaluates the contribution of
sediment, nutrients and flow to downstream reaches, as well as the use of these features by fish and
wildlife; specifically, SAR.

The Guidelines define headwater drainage features as “non-permanently flowing drainage features that
may not have defined bed or banks; they are first-order and zero-order intermittent and ephemeral
channels, swales and connected headwater wetlands, but do not include rills or furrows”. Through
correspondence with the RVCA and review of background data, Stantec confirmed the presence of the
headwater drainage features on, and immediately adjacent to, the Site and then applied the Strahler
method (Strahler 1957) to determine stream order of the headwater drainage feature.

The 3.23-hectare Site, which is bisected by a proposed extension of Tullamore Street, has been
predominantly cleared of woody vegetation which has been graded and levelled with fill. Areas that have
been recently filled and graded are dominated by pioneer meadow species including wild carrot (Daucus
carota) and white sweet-clover (Melilotus albus) (Photos 1 — 6, Appendix C). There is a small area
(~500 m?) in the northeast corner of the Site that was not filled and graded which is dominated by wetland
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Headwater Drainage Feature Assessment

vegetation, predominantly Carex spp. and broad-leaved cattail (Typha latifolia) (Photos 41 — 44,
Appendix C). An approximate 30 m strip of deciduous forest remains along both the northern and
southern boundaries of the Site adjacent to the mapped headwater drainage features.

As shown on NHIC (NDMNRF 2021a) and LIO (NDMNRF 2021b), an unevaluated wetland pocket is
shown as occurring along the whole eastern boundary of the Site and is shown as being associated with
woodlands. The web-based geoOttawa Unevaluated Wetlands 2011 layers shows a larger contiguous
unevaluated wetland polygon in the northern section of the Site, which also encompasses the NHIC and
LIO mapped wetland.

Based on the Guidelines definition of a headwater drainage feature, a total of two headwater drainage
features, separated into eleven distinct reaches, were observed within, or immediately adjacent to, the
Site (Figure 2, Appendix A).

Fish community sampling within the two headwater drainage features did not occur as part of Stantec’s
HDFA as low water conditions were observed during the late May and July assessment periods. Fish
were not observed within any of the headwater drainage features assessed by Stantec as part of this
HDFA.

4.3 CLASSIFICATION

During Stantec’s 2021 HDFA, reaches were delineated within each headwater drainage feature observed
within the Site that are anticipated to be impacted by the Project. The classification of each reach was
assessed by collecting data on the following parameters, as defined by the Guidelines:

Hydrology

Riparian

Fish and Fish Habitat
Terrestrial Habitat

PoOb=

The classification of fish and fish habitat was accomplished by completing a fish and fish habitat
assessment on May 6, 2021. Existing conditions and parameter classifications of each reach is
summarized below in Table 4.1. Photographic records of each reach within each headwater drainage
feature are provided in Appendix C and HDFA field notes are provided in Appendix D.
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Table 4.1 Headwater Drainage Features Characteristics and Classifications within the Site
<
) Channel Early May 2021 Late May 2021 July 2021 A . Terrestrial . .
g Feature Type Dimensions Hydrology Hydrology Hydrology Riparian Vegetation Habitat Fish Habitat
S E] - .
= Q T )
g 3|¢ o N B 3 3 g 2| §
= (] -~ ~ - -~ - -
o § S| 3| ® <) = = Z | | 1z =/ 12| =] = g - z | 2| 2= = _ 2 Headwater Drainage
© = [ © ko] = k= - € 4 - € 4 - £ Z ] s - . . = © c = c S
2 3;’ s % w o % 2 5 2 S £ s S £ s S = = o = - 3 = “ = ] E 8 = 3 s = Feature Description
© e} © W < 0 = - ) = - ) = < c e o - (4] o = o
sﬁ,ﬁéggnsﬁ225;95;25;3533535%%2%%%5
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5 |2 8| | a £ S = | g | ° g | A g | @ 5 2l £ | ¢ > ©
3 b o L e © © © © = Q 3
S (= z m = = = 9 2 =
5 3 a | °
I
This channelized section is
located south of the
proposed Tullamore Street
extension and flows south. It
is not connected to ECk3-
HDF1-R1-S2 via a culvert
under Tullamore Street and
is currently receiving flows
from the existing roadside
ditch south of Tullamore
Street and ECk3-HDF1-R2-
S1 during periods of high
ECK3 precipitation. The feature
B was observed to provide
:3!;11- 82 - v - - - - 2.0 3.0 Y 16 Y N n/a N N n/a N - - - v v - - - - v - - - v seasonal hydrology to
- downstream areas and may
provide seasonal fish
habitat, provided barriers to
fish are not present further
downstream. This section of
the HDF is mapped by the
NHIC (NDMNRF 2021a),
LIO (NDMNRF 2021b),
RVCA (2021) and OMAFRA
(2020) and is also shown as
a Ditch by geoOttawa
(2020) (Photos 7 — 11,
Appendix C).
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Headwater Drainage Feature Assessment

Table 4.1

Headwater Drainage Features Characteristics and Classifications within the Site

Headwater Drainage Feature Reach

Length Assessed (m)

Feature Type

Channel
Dimensions

Early May 2021

Hydrology

Late May 2021

Hydrology

July 2021
Hydrology

Riparian Vegetation

Terrestrial

Habitat

Fish Habitat

Defined Natural Channel

Channelized

No Defined Feature
Swale

Tiled Drainage

Wetland

Feature Width (m)

Bankfull Depth (m)

Water Present (Y/N)

Depth (mm)

Flow (Y/N)

Water Present (Y/N)

Depth (mm)

Flow (Y/N)

Water Present (Y/N)

Depth (mm)

Flow (Y/N)

None

Lawn

Cropped Land

Meadow

Scrubland

Forest

Wetland

Breeding Amphib. Wetlands

General Amphib. Habitat

Movement Corridors

No Habitat

Year Round
Seasonal

Contributing

Headwater Drainage
Feature Description

ECk3-
HDF1-
R1-S2

75

14

n/a

20

n/a

n/a

This isolated, wetland
section is located north of
the proposed Tullamore
Street extension and flows
south. The feature is located
within the limits of the
geoOttawa (2020) mapped
unevaluated wetland. It is
not connected to ECk3-
HDF1-R1-S1 via a culvert
under Tullamore Street and
is currently receiving flows
from ECk3-HDF1-R1-S3
and the unevaluated
wetland north of the feature.
This feature does not have
a defined channel and was
observed to be
hydrologically connected to
the unevaluated wetland,
therefore, the amount of
water in the feature is
directly related to the
seasonal water level of the
wetland. The feature is not
considered to provide fish
habitat. This section of the
HDF is mapped by the
NHIC (NDMNRF 2021a),
LIO (NDMNRF 2021b),
RVCA (2021) and OMAFRA
(2020) but is not shown by
geoOttawa (2020) (Photos
12-17,19, 22
Appendix C).
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Table 4.1

Headwater Drainage Features Characteristics and Classifications within the Site

Headwater Drainage Feature Reach

Length Assessed (m)

Feature Type

Channel
Dimensions

Early May 2021

Hydrology

Late May 2021

Hydrology

July 2021
Hydrology

Riparian Vegetation

Terrestrial

Habitat

Fish Habitat

Defined Natural Channel

Channelized

No Defined Feature
Swale

Tiled Drainage

Wetland

Feature Width (m)

Bankfull Depth (m)

Water Present (Y/N)

Depth (mm)

Flow (Y/N)

Water Present (Y/N)

Depth (mm)

Flow (Y/N)

Water Present (Y/N)

Depth (mm)

Flow (Y/N)

None

Lawn

Cropped Land

Meadow

Scrubland

Forest

Wetland

Breeding Amphib. Wetlands

General Amphib. Habitat

Movement Corridors

No Habitat

Year Round
Seasonal

Contributing

Headwater Drainage
Feature Description

ECk3-
HDF1-
R1-S3

50

n/a

n/a

10

n/a

n/a

This isolated, wetland
section is located along the
northern boundary of the
Site and contributes to flows
in ECk3-HDF1-R1-S2. The
feature is located within the
limits of the geoOttawa
(2020) mapped unevaluated
wetland. This feature does
not have a defined channel
and was observed to be
hydrologically connected to
the unevaluated wetland,
therefore, the amount of
water in the feature is
directly related to the
seasonal water level of the
wetland. The feature is not
considered to provide fish
habitat. This section of the
HDF is mapped by
geoOttawa (2020) as a
Watercourse and is not
shown by the NHIC
(NDMNRF 2021a), LIO
(NDMNRF 2021b), RVCA
(2021) and OMAFRA
(2020). geoOttawa (2020)
shows this feature as
connecting directly with
ECk3-HDF2-R1-S2,
however, this connection
was not observed by
Stantec during this HDFA
(Photos 17 — 23,
Appendix C).
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Headwater Drainage Feature Assessment

Table 4.1

Headwater Drainage Features Characteristics and Classifications within the Site

<
) Channel Early May 2021 Late May 2021 July 2021 A . Terrestrial . .
g Feature Type Dimensions Hydrology Hydrology Hydrology Riparian Vegetation Habitat Fish Habitat
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This channelized feature
observed along the
southern boundary of the
Site provides flows from the
western area of the Site into
ECk3-HDF1-R1-S1. The
feature was observed to
provide seasonal hydrology
to downstream areas and
ECk3- may provide seasonal fish
HDF1- | 215 - v - - - - 1.0 0.1 Y 90 Y N n/a N N n/a N = = = v v = = = = v = = = v habitat, provided barriers to
R2-S1 fish are not present further
downstream. This section of
the HDF is not shown by the
NHIC (NDMNRF 2021a),
LIO (NDMNRF 2021b),
RVCA (2021) or OMAFRA
(2020) and is shown as a
Ditch in geoOttawa (2020)
(Photos 24 — 27,
Appendix C).
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Table 4.1 Headwater Drainage Features Characteristics and Classifications within the Site
<
) Channel Early May 2021 Late May 2021 July 2021 A . Terrestrial . .
g Feature Type Dimensions Hydrology Hydrology Hydrology Riparian Vegetation Habitat Fish Habitat
S| Ef- :
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This channelized feature,
located west of the Site,
was observed to receive all
flows from all four reaches
within ECk3-HDF2 and is
shown by geoOttawa (2020)
as a Ditch and Watercourse
that directs flows into the
Spratt Drain municipal drain
~650 m west of the Site.
The feature was observed
to provide seasonal
hydrology to downstream

ECk3- areas and may provide

HDF2- 0 — v - — — - n/a n/a Y n/a Y N n/a N N n/a N — — — — - v v - - v - - - v seasonal fish habitat,

R1-S1 provided barriers to fish are
not present further
downstream. This section of
the HDF is not shown by the
NHIC (NDMNRF 2021a),
LIO (NDMNRF 2021b),
RVCA (2021) or OMAFRA
(2020). Access to this
feature was not provided
and was observed from the
Site boundary only. As
such, no data sheets for this
section are provided
(Photo 28, Appendix C).
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Table 4.1

Headwater Drainage Features Characteristics and Classifications within the Site

Headwater Drainage Feature Reach

Length Assessed (m)

Feature Type

Channel
Dimensions

Early May 2021

Hydrology

Late May 2021

Hydrology

July 2021
Hydrology

Riparian Vegetation

Terrestrial

Habitat

Fish Habitat

Defined Natural Channel

Channelized

No Defined Feature
Swale

Tiled Drainage

Wetland

Feature Width (m)

Bankfull Depth (m)

Water Present (Y/N)

Depth (mm)

Flow (Y/N)

Water Present (Y/N)

Depth (mm)

Flow (Y/N)

Water Present (Y/N)

Depth (mm)

Flow (Y/N)

None

Lawn

Cropped Land

Meadow

Scrubland

Forest

Wetland

Breeding Amphib. Wetlands

General Amphib. Habitat

Movement Corridors

No Habitat

Year Round
Seasonal

Contributing

Headwater Drainage
Feature Description

ECk3-
HDF2-
R1-S2

100

1.25

0.2

90

n/a

n/a

This small, channelized
feature, shown as a Ditch
and Watercourse by
geoOttawa (2020), is
located within the boundary
of the unevaluated wetlands
shown by the NHIC
(NDMNRF 2021a), LIO
(NDMNRF 2021b), RVCA
(2021), OMAFRA (2020)
and geoOttawa (2020) and
is directly connected to
ECk3- HDF2-R1-S1. The
feature was observed to
provide seasonal hydrology
to downstream areas and
may provide seasonal fish
habitat, provided barriers to
fish are not present further
downstream. This section of
the HDF is not shown by the
NHIC (NDMNRF 2021a),
LIO (NDMNRF 2021b),
RVCA (2021) or OMAFRA
(2020). geoOttawa (2020)
shows this feature as
connecting directly with
ECk3-HDF1-R1-S3,
however, this connection
was not observed by
Stantec during this HDFA
(Photos 30 - 31,
Appendix C).
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Headwater Drainage Feature Assessment

Table 4.1

Headwater Drainage Features Characteristics and Classifications within the Site

Headwater Drainage Feature Reach

Length Assessed (m)

Feature Type

Channel
Dimensions

Early May 2021

Hydrology

Late May 2021

Hydrology

July 2021
Hydrology

Riparian Vegetation

Terrestrial

Habitat

Fish Habitat

Defined Natural Channel

Channelized

No Defined Feature
Swale

Tiled Drainage

Wetland

Feature Width (m)

Bankfull Depth (m)

Water Present (Y/N)

Depth (mm)

Flow (Y/N)

Water Present (Y/N)

Depth (mm)

Flow (Y/N)

Water Present (Y/N)

Depth (mm)

Flow (Y/N)

None

Lawn

Cropped Land

Meadow

Scrubland

Forest

Wetland

Breeding Amphib. Wetlands

General Amphib. Habitat

Movement Corridors

No Habitat

Year Round
Seasonal

Contributing

Headwater Drainage
Feature Description

ECk3-
HDF2-
R2-S1

n/a

n/a

n/a

n/a

n/a

This medium, channelized
feature, shown as a Ditch by
geoOttawa (2020), is
located within the boundary
of the unevaluated wetlands
shown by the NHIC
(NDMNRF 2021a), LIO
(NDMNRF 2021b), RVCA
(2021), OMAFRA (2020)
and geoOttawa (2020) and
flows into ECk3- HDF2-R1-
S1. The feature was
observed to provide
seasonal hydrology to
downstream areas and may
provide seasonal fish
habitat, provided barriers to
fish are not present further
downstream. This section of
the HDF is not shown by the
NHIC (NDMNRF 2021a),
LIO (NDMNRF 2021b),
RVCA (2021) or OMAFRA
(2020). Access to this
feature was not provided
and was observed from the
Site boundary only. As
such, no data sheets for this
section are provided
(Photo 28, Appendix C).
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Headwater Drainage Feature Assessment

Table 4.1

Headwater Drainage Features Characteristics and Classifications within the Site

Headwater Drainage Feature Reach

Length Assessed (m)

Feature Type

Channel
Dimensions

Early May 2021

Hydrology

Late May 2021

Hydrology

July 2021
Hydrology

Riparian Vegetation

Terrestrial

Habitat

Fish Habitat

Defined Natural Channel

Channelized

No Defined Feature
Swale

Tiled Drainage

Wetland

Feature Width (m)

Bankfull Depth (m)

Water Present (Y/N)

Depth (mm)

Flow (Y/N)

Water Present (Y/N)

Depth (mm)

Flow (Y/N)

Water Present (Y/N)

Depth (mm)

Flow (Y/N)

None

Lawn

Cropped Land

Meadow

Scrubland

Forest

Wetland

Breeding Amphib. Wetlands

General Amphib. Habitat

Movement Corridors

No Habitat

Year Round
Seasonal

Contributing

Headwater Drainage
Feature Description

ECk3-
HDF2-
R3-81

100

1.25

0.2

90

n/a

n/a

This small, channelized
feature, shown as a Ditch
and Watercourse by
geoOttawa (2020), is
located within the boundary
of the unevaluated wetlands
shown by the NHIC
(NDMNRF 2021a), LIO
(NDMNRF 2021b), RVCA
(2021), OMAFRA (2020)
and geoOttawa (2020) and
flows into ECk3- HDF2-R3-
S1. This feature runs
parallel to ECk3-HDF2-R1-
S2 and are ~10 m apart
from each other. The
feature was observed to
provide seasonal hydrology
to downstream areas and
may provide seasonal fish
habitat, provided barriers to
fish are not present further
downstream. This section of
the HDF is not shown by
any available mapping
(Photos 32 - 33,
Appendix C).
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Headwater Drainage Feature Assessment

Table 4.1

Headwater Drainage Features Characteristics and Classifications within the Site

Headwater Drainage Feature Reach

Length Assessed (m)

Feature Type

Channel
Dimensions

Early May 2021

Hydrology

Late May 2021

Hydrology

July 2021
Hydrology

Riparian Vegetation

Terrestrial

Habitat

Fish Habitat

Defined Natural Channel

Channelized

No Defined Feature
Swale

Tiled Drainage

Wetland

Feature Width (m)

Bankfull Depth (m)

Water Present (Y/N)

Depth (mm)

Flow (Y/N)

Water Present (Y/N)

Depth (mm)

Flow (Y/N)

Water Present (Y/N)

Depth (mm)

Flow (Y/N)

None

Lawn

Cropped Land

Meadow

Scrubland

Forest

Wetland

Breeding Amphib. Wetlands

General Amphib. Habitat

Movement Corridors

No Habitat

Year Round
Seasonal

Contributing

Headwater Drainage
Feature Description

ECk3-
HDF2-
R4-S1

75

1.25

0.8

15

n/a

n/a

This medium, channelized
feature, shown as a Ditch by
geoOttawa (2020), is
located along the western
boundary of the Site.
Located along the boundary
of unevaluated wetlands
shown by the NHIC
(NDMNRF 2021a), LIO
(NDMNRF 2021b), RVCA
(2021), OMAFRA (2020)
and geoOttawa (2020), the
feature flows into ECk3-
HDF2-R1-S1. The feature
was observed to provide
seasonal hydrology to
downstream areas and may
provide seasonal fish
habitat, provided barriers to
fish are not present further
downstream. This section of
the HDF is not shown by the
NHIC (NDMNRF 2021a),
LIO (NDMNRF 2021b),
RVCA (2021) or OMAFRA
(2020) (Photo 34 — 36,
Appendix C).
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Headwater Drainage Feature Assessment

Table 4.1

Headwater Drainage Features Characteristics and Classifications within the Site

Headwater Drainage Feature Reach

Length Assessed (m)

Feature Type

Channel
Dimensions

Early May 2021

Hydrology

Late May 2021

Hydrology

Hydrology

July 2021

Riparian Vegetation

Terrestrial

Habitat

Fish Habitat

Defined Natural Channel

Channelized

No Defined Feature
Swale

Tiled Drainage

Wetland

Feature Width (m)

Bankfull Depth (m)

Water Present (Y/N)

Depth (mm)

Flow (Y/N)

Water Present (Y/N)

Depth (mm)

Flow (Y/N)

Water Present (Y/N)

Depth (mm)

Flow (Y/N)

None

Lawn

Cropped Land

Meadow

Scrubland

Forest

Wetland

Breeding Amphib. Wetlands

General Amphib. Habitat

Movement Corridors

No Habitat

Year Round
Seasonal

Contributing

Headwater Drainage
Feature Description

ECk3-
HDF2-
R4-S2

40

2.0

1.0

20

n/a

n/a

This ill-defined section of
ECk3-HDF2-R4, mapped as
a Ditch by geoOttawa
(2020), is located within the
Trans-Northern Pipelines
Inc. right-of-way that is
dominated by wet meadow
species. The feature was
observed to provide
seasonal hydrology to
downstream areas and is
not considered to provide
fish habitat. This section of
the HDF is not shown by the
NHIC (NDMNRF 2021a),
LIO (NDMNRF 2021b),
RVCA (2021) or OMAFRA
(2020) (Photo 37 — 40,
Appendix C).

ECk3-
HDF2-
R4-S3

n/a

n/a

n/a

n/a

n/a

This small, channelized
section of ECk3-HDF2-R4,
mapped as a Ditch by
geoOttawa (2020), is
located within a deciduous
woodland that was
observed from the southern
Site boudnary. The feature
was observed to provide
seasonal hydrology to
downstream areas and is
not considered to provide
fish habitat. This section of
the HDF is not shown by the
NHIC (NDMNRF 2021a),
LIO (NDMNRF 2021b),
RVCA (2021) or OMAFRA
(2020).
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Headwater Drainage Feature Assessment

44 MANAGEMENT RECOMMENDATIONS

This section compiles the information collected during Stantec’s 2021 reach characteristic and evaluation
phase to classify hydrological, riparian, fish and fish habitat and terrestrial components to recommend
management decisions for each feature or reach. As outlined in the Guidelines, management
recommendations are based on flow characteristics and functions contributing to aquatic and terrestrial
habitats (Table 4.1). The classification and management recommendation of each reach within the Site
are summarized below in Table 4.2 and shown on Figure 3, Appendix A.

Table 4.2 Headwater Drainage Feature Classifications and Management
Recommendations
Step 1 Step 2 Step 3 Step 4
Drali-lneaa;j:v I?:;:ure : : Fi ph : Managemen_t
Reach Hydrology Modifiers Riparian Ha:)sitat Terrestrial | Recommendation

ECk3-HDF1-R1-S1 Contributing None observed Important Contributing Contributing

ECk3-HDF1-R1-S2 Valued None observed Important None Important

ECk3-HDF1-R1-S3 Valued None observed Important None Important

ECk3-HDF1-R2-S1 Contributing None observed Important Contributing Contributing
ECk3-HDF2-R1-S1* Contributing None observed Important Contributing Valued Conservation
ECk3-HDF2-R1-S2 Contributing None observed Important Contributing Valued Conservation
ECk3-HDF2-R2-S1* Contributing None observed Important Contributing Valued Conservation
ECk3-HDF2-R3-S1 Contributing None observed Important Contributing Valued Conservation
ECk3-HDF2-R4-S1 Contributing None observed Important Contributing Contributing Conservation
ECK3-HDF2-R4-52 | Contributing | P9 ROW | vaied | Contributing | Contributing Conservation
ECk3-HDF2-R4-S3 Contributing None observed Important Contributing Contributing Conservation

* Denotes access to the feature was not provided. Classifications and management recommendations are estimated based on Stantec observations.

According to the Guidelines, all of the headwater drainage feature reaches on, and immediately adjacent
to, the Site are considered to receive Protection or Conservation as a management recommendation.

Based on the concept provided for the Project (Appendix A), direct impacts (e.g., re-routing, stormwater
inputs) to the assessed headwater drainage features are not anticipated, therefore, all of the assessed
values associated with each reach are anticipated to remain functional.

Management recommendations for the Protection and Conservation of the functions of each reach should
be considered and implemented through the subsequent design stages of the Project. One of the primary
considerations to retain the function of all headwater drainage features on the Site should be to maintain
downstream flows to the Spratt Creek municipal drain.

&
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Headwater Drainage Feature Assessment

Where Table 4.2 recommends Protection of a reach, the following measures from the Guidelines should
be considered and incorporated into the design of the Project:

Protect and/or enhance the existing feature including the riparian vegetation surrounding the feature
Maintain hydroperiod

If necessary, use natural channel design techniques to restore and enhance habitat features;
realignment not generally permitted

Design and locate stormwater management system to avoid impacts (e.g., sediment, temperature
increases) to the feature

Where Table 4.2 recommends Conservation of a reach, the following measures from the Guidelines
should be considered and incorporated into the design of the Project:

Maintain, relocate and/or enhance feature including the riparian vegetation surrounding the feature
If upstream catchment area is proposed to be removed for development, restore lost functions
through enhanced lot level controls (i.e., increase infiltration using permeable pavers), as feasible
Maintain or replace flows using mitigation measures

Maintain or replace external flows

Use natural channel design techniques to maintain or enhance overall productivity of the reach
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Summary

5.0 SUMMARY

As part of this HDFA to to support 8298025 Canada Inc.’s proposed development of the Emerald Creek
Phase 3 subdivision, two headwater drainage features, separated into eleven (11) reaches, were
observed within Site. Management recommendations for each of the four reaches are based on flow
characteristics and functions contributing to aquatic and terrestrial habitats (Table 4.2).

Based on the concept provided for the Project (Appendix A), direct impacts (e.g., re-routing, stormwater
inputs) to the assessed headwater drainage features are not anticipated, therefore, all of the assessed
values associated with each reach are anticipated to remain functional. Additionally, the Client is
considering installing a corrugated steel culvert under Tullamore Street that will re-connect ECk3-HDF1-
R1-S2 and ECk3-HDF1-R1-S1 which will allow flows and nutrients downstream to the Spratt Municipal
Drain and may allow potential fish passage to upstream habitats.
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APPENDIX A:

Emerald Creek Phase 3 Subdivision Concept
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APPENDIX B:

Figures
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APPENDIX C:
Photographic Record of Site Conditions



Photo 1: Existing conditions within the Site along the Tullamore Street Photo 2: Existing conditions observed within the existing Emerald Creek

extension (May 27). Looking west from the eastern Site boundary. subdivision along Tullamore Street immediately east of the Site (May 6).
Photo 3: Existing conditions within the previously cleared areas of the Site Photo 4: Existing conditions within the previously cleared areas of the Site
north of Tullamore Street (May 6). Looking east. south of Tullamore Street (May 27). Looking north.
Photo 5: Existing conditions within the previously cleared areas of the Site Photo 6: Existing conditions within the Site along the Tullamore Street
south of Tullamore Street (July 30). Looking west. extension (July 30). Looking east from the western Site boundary.
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Photo 7: Existing conditions of ECk3-HDF1-R1-S1 looking south from the

Tullamore Street extension (May 6).

Photo 9: Existing conditions of ECk3-HDF1-R1-S1 looking south from the

Tullamore Street extension (May 27).

Photo 11: Existing conditions of ECk3-HDF1-R1-S1 looking south from the

Tullamore Street extension (July 30).

@ Stantec

Photo 8: Existing conditions observed within the middle of ECk3-HDF1-R1-
S1 (May 6). Looking south and downstream.

Photo 10: Existing conditions observed within the middle of ECk3-HDF1-R1-
S1 (May 27). Looking south and downstream.

Photo 12: Looking towards ECk3-HDF1-R1-S2 north from the Tullamore
Street extension (May 27). Note earthen berm (red line) isolates this reach
from ECk3-HDF1-R1-S1 south of Tullamore Street.
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Photo 13: Existing conditions observed within the middle of ECk3-HDF1-R1- Photo 14: Existing conditions observed within the middle of ECk3-HDF1-R1-
S2 (May 6). Looking north and upstream. S2 (May 27). Looking north and upstream.

Photo 15: Water and substrate conditions observed within ECk3-HDF1-R1- Photo 16: Existing conditions observed within the middle of ECk3-HDF1-R1-
S2 (May 27). S2 (July 30). Looking north and upstream.
»
Photo 17: Existing conditions at the confluence of ECk3-HDF1-R1-S2 and Photo 18: Existing conditions observed within the middle of ECk3-HDF1-R1-
ECk3-HDF1-R1-S3 (May 6). Looking east. S3 west of ECk3-HDF1-R1-S2 (May 6). Looking west and upstream.
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Photo 19: Existing conditions at the confluence of ECk3-HDF1-R1-S2 and Photo 20: Existing conditions observed within the middle of ECk3-HDF1-R1-

ECk3-HDF1-R1-S3 (May 27). Looking northeast. S3 west of ECk3-HDF1-R1-S2 (May 27). Looking west and upstream.
Photo 21: Water and substrate conditions observed within ECk3-HDF1-R1- Photo 22: Existing conditions at the confluence of ECk3-HDF1-R1-S2 and
S3 (May 27). ECk3-HDF1-R1-S3 (July 30). Looking northeast.
Photo 23: Existing conditions observed within the middle of ECk3-HDF1-R1- Photo 24: Existing conditions of ECk3-HDF1-R2-S1 south of the Tullamore
S3 west of ECk3-HDF1-R1-S2 (May 27). Looking west and upstream. Street extension (May 6). Looking south and downstream.
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Photo 25: Existing conditions observed within the middle of ECk3-HDF1-R2- Photo 26: Existing conditions observed within the middle of ECk3-HDF1-R2-

S1 (May 6). Looking west and upstream. S1 (May 27). Looking east and downstream.
<
- <
Photo 27: Existing conditions observed within the middle of ECk3-HDF1-R2- Photo 28: Existing conditions observed within ECk3-HDF2-R1-S1 along the
S1 (July 30). Looking east and downstream. western boundary of the Site (May 27). Looking west and downstream.
Photo 29: Existing conditions observed at the confluence of ECk3-HDF2-R2- Photo 30: Existing conditions observed within the middle of ECk3-HDF2-R1-
S1 and ECk3-HDF2-R3-S1 (May 27) at the northwest corner of the Site. S2 (May 6). Looking east and upstream.

Lookina north and unstream.
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Photo 31: Existing conditions observed within the middle of ECk3-HDF2-R1- Photo 32: Existing conditions observed within the middle of ECk3-HDF2-R3-

S2 (May 6). Looking east and upstream. S1 (May 6). Looking east and upstream.
Photo 33: Existing conditions observed within the middle of ECk3-HDF2-R3- Photo 34: Existing conditions observed within the middle of ECk3-HDF2-R4-
S1 (May 27). Looking east and upstream. S1 (May 6). Looking south and upstream.
Photo 35: Existing conditions observed within the middle of ECk3-HDF2-R4- Photo 36: Existing conditions observed within the middle of ECk3-HDF2-R4-
S1 (May 27). Looking south and upstream. S1 (July 30). Looking north and downstream.
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Photo 37: Existing conditions of the ECk3-HDF2-R4-S2 (May 6) within the Photo 38: Existing conditions observed within the middle of ECk3-HDF2-R4-

Trans-Northern Pipelines Inc. right-of-way. Looking northwest. S2 (May 6). Looking northwest and downstream.
Photo 39: Existing conditions observed within the middle of ECk3-HDF2-R4- Photo 40: Existing conditions observed within the middle of ECk3-HDF2-R4-
S2 (May 27). Looking northwest and downstream. S2 (July 30). Looking northwest and downstream.
Photo 41: Existing conditions observed within the northeast corner of the Site Photo 42: Existing conditions observed within the northeast corner of the Site
that has not been filled and graded within the limits of the geoOttawa that has not been filled and graded within the limits of the geoOttawa
unevaluated wetland (May 6). Looking north towards ECk3-HDF1-R1-S3. unevaluated wetland (May 6). Looking northeast towards ECk3-HDF1-R1-S2.
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Photo 43: Existing conditions observed within the northeast corner of the Site Photo 44: Existing conditions observed within the northeast corner of the Site

that has not been filled and graded within the limits of the geoOttawa that has not been filled and graded within the limits of the geoOttawa
unevaluated wetland (May 27). Looking northeast towards ECk3-HDF1-R1- unevaluated wetland (July 30). Looking northeast towards ECk3-HDF1-R1-
S2. S2.
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EMERALD CREEK PHASE 3 — HEADWATER DRAINAGE FEATURES ASSESSMENT

APPENDIX D:
Field Data Sheets
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ECk3-HDF2-R1-S2






ECk3-HDF2-R3-S1
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Unconstrained Headwater Drainage Feature Assessment Pg.20f 2

Date P\«\Q\D‘D\_ e \gUAN NS Field Assessment, I Sample#t 1 [ sample#2 O sampie #3

e POINT FEATURE DATA
Fish Barrier Measurements:  WP# Perched Height (mm): Jumping Height (mm):
Yer " Wp# Perched Height (mm): Jumping Height (mm):
Groundwater Indicators None | Watercress (| Seepage | Bubbling 7] Stained x| Other:
Fish Collection CJ avsent [ Present Comment: e Oenoswp\,
WP# | Photo # Code Category Description

CCR‘T\?R‘_\O(\; x(c) ‘Bm ‘_\.JCS“KQ,'

S o oxtesh
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Additional Notes:

Site Break a Feature Type [ Feature Modifier [ Flow Conditions [ Feature Vegetation O Riparian Vegetation

Trigger [ other: Comments .

Point Data Ongoing and Active (1) Historic Evidence (2) ~ Reported but No Evidence (3)
Category No Evidence (4) Unknown (5)

POINT DATA KEY:

Springlupwelling - estimate <0.5 i/sec or >0.5 /sec; measure temp
Seepage area - measure or estimate length of bank where seepage occurs

Watercress - estimate total surface area occupied
Outlet (tile or other) - record flow status as per feature flow. Estimate volume <0.5 ¥sec or >0.5 I/sec. Measure temperature.

inlet (tile or other) - record flow status as per feature flow. Estimate volume to be <0.5 Vsec or >0.5 I/sec.

Beaver dam - measure perched height and jumping height

Manmade dam - measure perched height and jumping height

Other barrier to fish movement

Potential contamination source {storm sewer outlet or industrial discharge pipe).

Channel hardening - indicated by rip-rap, armour stone, or gabion baskets.

Culvert - note type, size and whether or not perched. If perched record perched height and jumping height.

Flow transition point D/S - flow condition changes from dry fo standing water, independent of segment break

Flow transition point M/S- flow condition changes from minimal to substantial surface flow, independent of segment break
Flow transition point D-S/IF- flow condition changes from dry/standing water to interstitial flow, independent of segment break
Fish observed during non-fish sampling activities

Potential nutrient source

Dredging of channel

Offline pond

Other
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