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1.0

INTRODUCTION

Golder Associates Ltd. (Golder) has been retained by DCR/Phoenix Development Corp. Ltd. (DCR) to complete
a headwater drainage feature (HDF) assessment for the O’Keefe Subdivision Development (the “Site”).
The HDF assessment will provide important input to an Official Plan Amendment to the South Nepean Urban
Area Secondary Plan for Areas 9 and 10 and the Official Plan, a Zoning Bylaw Amendment, and a Plan of
Subdivision application for development for an employment/business park. The Site is located at 4401
Fallowfield Road, on Lot 20 Concession 4 (Rideau Front) within the Geographic Township of Nepean, City
of Ottawa (Figure 1). The ‘Study Area’ is defined as the Site and the watercourses within 50 metres (m) of the Site.

1.1

Background

The Rideau Valley Conservation Authority (RVCA) requested a HDF assessment after reviewing the Official Plan
and Zoning By-law Amendments (D01-01-13-0009 & D02-02-13-0027) submission made to the City of Ottawa
(City of Ottawa 2013). The RVCA requested the assessment to further characterize the O’Keefe Drain as it
exists on the Site and define an appropriate aquatic setback to the O’Keefe Drain.
This report summarizes the fisheries habitat and fish communities located within and surrounding the Site and
provides an HDF assessment of the O’Keefe Drain following methods outlined in the Evaluation, Classification,
and Management of Headwater Drainage Features Guidelines (“Guidelines”). The Guidelines were created by
the Credit Valley Conservation and Toronto Region Conservation (March 2013) with the objective of providing a
standardized method of assessing headwater drainage features where practitioners are contemplating
alterations to HDFs.
Within these Guidelines there is a range of analyses possible, depending on the characteristics of the Site and
the sensitivity of the drainage features and their ecological functions. The RVCA has requested that the
assessment meet their definition of a standard survey, not a rapid or diagnostic survey based on the proposed
level of alteration to the O’Keefe Drain.

1.2

Site Description

The Site is bisected on a north/south alignment by the O’Keefe Drain, a municipal drain as defined by the
Drainage Act that provides a stormwater management function for the Site and surrounding area, and forms part
of the Jock River Watershed area. Within the Site, the land area to the west of the O’Keefe Drain is
approximately 4 hectares (ha) and approximately 6 ha to the east. The O’Keefe Drain is subject to an
Environmental Management Plan (EMP) that is currently being modified to refine the O’Keefe drainage corridor
and define stormwater management practices for the adjacent lands. However, the EMP is only applicable to
the land directly south of the Site and does not apply to the Site itself.

1.2.1

Adjacent Land Use

Current land uses north of the Site are (from west to east) a baseball diamond, playground, three sports fields, a
natural open space area, and the Orchard Estates residential lot development accessed from Foxtail Avenue off
of O’Keefe Court (Figure 2).
The Site is bordered on all sides by roads: The Highway 416 corridor is located immediately west of the Site
with the interchange accessed from Fallowfield Rd.; the intersection of Fallowfield Rd. and Strandherd Dr. is
located southeast of the Site; north of the Site is O’Keefe Court; east of the Site is Fallowfield Rd.
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2.0
2.1
2.1.1

ENVIRONMENTAL POLICY CONTEXT
Species at Risk
Species at Risk Act (SARA)

At the federal level, Species at Risk (SAR) designations for species occurring in Canada are initially determined
by the Committee on the Status of Endangered Wildlife in Canada (COSEWIC). If approved by the federal
Minister of the Environment, species are added to the federal List of Wildlife Species at Risk (Canada, 2002).
Species that are included on Schedule 1 as endangered or threatened are afforded protection of critical habitat
on federal lands under the Species at Risk Act (SARA) (Canada, 2002). On private or provincially-owned lands,
only aquatic species and migratory birds listed as endangered, threatened or extirpated are protected under
SARA, unless ordered by the Governor in Council.

2.1.2

Endangered Species Act (ESA)

Species at risk designations for species in Ontario are initially determined by the Committee on the Status of
Species at Risk in Ontario (COSSARO), and if approved by the provincial Minister of Natural Resources (MNR),
species are added to the provincial Endangered Species Act (ESA) which came into effect June 30, 2008
(Ontario, 2007). The legislation prohibits the killing or harming of species identified as ‘endangered’ or
‘threatened’ in the various schedules to the Act. As of June 30, 2013, the ESA provides general habitat
protection to all species listed as threatened or endangered. Species-specific habitat protection is only afforded
to those species for which a habitat regulation has been prepared and passed into law as a regulation of the
ESA. There are exemptions under the Act for the treatment of certain species and their habitats.

2.2

Fisheries Act

The Fisheries Act (Canada, 1985) protects Canada’s fishery resources from activities that may impair, limit or
remove their form or function of fish habitat. Section 35 (1) of the Fisheries Act states that “No person shall carry
on any work, undertaking or activity that results in serious harm to fish that are part of a commercial, recreational
or Aboriginal fishery, or to fish that support such a fishery”. The Act defines serious harm as “the death of fish or
any permanent alteration to, or destruction of, fish habitat”. The applicability of the Fisheries Act to a proposed
work, undertaking or activity is initially determined through a self-assessment of DFO specified criteria to
ascertain if the DFO needs to review the project. Where proponents are unsure about whether the project
requires DFO review, they can seek support from a qualified environmental professional. Projects near water
must also comply with the pollution prevention provisions of the Fisheries Act and the Species at Risk Act.
Where the Fisheries Act applies, and residual serious harm to fish after implementation of avoidance and
mitigation measures and standards has been predicted to occur, under Section 35(2) of the Act, the Minister of
Fisheries and Oceans can authorize a person to carry on a work, undertaking or activity without contravening
subsection 35 (1) if an Authorization is obtained. The Applications for Authorization under Paragraph 35(2)(b) of
the Fisheries Act Regulations contains information requirements that must be met before an application can be
reviewed and an Authorization approved by the Minister.
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2.3

City of Ottawa

Proponents are required, under the City of Ottawa’s Official Plan (OP), to prepare an Environmental Impact
Statement (EIS) which documents the occurrence of significant natural heritage features in the proposed
development area (Ottawa, 2003). The policies in the OP address both natural features as well as
natural functions.






Under Schedule A – Rural Policy Plan, the Site is designated as “Urban Area”.
Under Schedule B – Urban Policy Plan, the Site is designated as “Employment Area”.
Under Schedule K – Environmental Constraints, the Site is designated as “Airport Vicinity
Development Zone”.
Under Schedule L - Natural Heritage System Overlay (East), The Site is not designated. The Site is
1800 m south and 500 m west of the designated Greenbelt Area. Approximately 500 m north of the Site,
the forested lands are designated as “Natural Heritage System Feature”.

The lands to the south of the Site are vacant property designated Employment Area under the OP. A proposal
has been made by DCR to develop the vacant lands to the south into a business park with a retail shopping
centre, automobile dealership park, hotel, and prestige employment use, including office space.
The lands directly east of the Site are vacant and are zoned Development Reserve and Residential Third
Density zone to accommodate low to medium density, residential subdivision of approximately 273 units.
On Schedule K, watercourses are indicated on the Site. These watercourses are regulated by the Rideau Valley
Conservation Authority and are discussed below.

2.4

Conservation Authorities Act

Section 28 of the Conservation Authorities Act (Ontario, 1990b) enables Conservation Authorities (CA’s) to
regulate any works and site alterations that could affect the control of flooding and erosion, the conservation of
land and the straightening, changing, diverting or interference with the existing channel of a watercourse.
The Fill, Construction and Alteration to Waterways regulation was recently replaced by the Development,
Interference with Wetlands and Alterations to Shorelines and Watercourses, (Ontario Regulation 97/04) (Ontario
1997), also called the “Generic Regulation”. This is not a new piece of legislation, but rather amends and
broadens the mandate of the existing regulations to include formerly unregulated features such as wetlands.
Conservation Authorities adopted the amended regulation on May 1, 2006.
Under Ontario Regulation 97/04 a regulation may:
a)

Restrict and regulate the use of water in or from rivers, streams, inland lakes, ponds, wetlands and natural
or artificially constructed depressions in rivers or streams;

b)

Prohibit, regulate or required the permission of the authority to straighten, change, divert, or interfere in any
way with the existing channel of a river, creek, stream or watercourse, or change or interfere in any way
with a wetland; and,

c)

Prohibit, regulate or require the permission of the authority for development if, in the opinion of the
authority, the control of flooding, erosion, dynamic beaches, or pollution, or the conservation of land may be
affected by the development.
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2.4.1

Rideau Valley Conservation Authority

The RVCA is the governing body which regulates flood potential and natural heritage features in the Rideau D
subwatershed within the Lower Rideau River Major Tributary watershed. The RVCA maintains wetland mapping
in conjunction with the City of Ottawa and the MNR. RVCA also assigns Natural Heritage and Natural Hazard
designations and related boundaries as defined under the Provincial Policy Statement (PPS).
Regulation 174/06 Development, Interference with Wetlands and Alterations to Shorelines and Watercourses
(Ontario Legislative Assembly 2006) Governs the development within RVCA defined regulated areas. Regulation
174/06 was derived under the authority of Ontario Regulation 97/04 (Ontario Legislative Assembly 2004) and is
specific to the RVCA.
Development within the RVCA regulated area may be restricted subject to the land use. The regulation limit
designates the area of interest and sections of the Regulation 174/06 define where a permit is required.
In cases, where the regulation limit contains a watercourse, wetland, or other natural feature, whether already
defined in the OP or not, an accompanying EIS may be required. Surface water features present within the
regulation limit within the Project lands are discussed below.
As noted above, the Rideau Valley Conservation Authority (RVCA) has requested this HDF assessment after
reviewing the Official Plan and Zoning By-law Amendments (D01-01-13-0009 & D02-02-13-0027) submission
previously made to the City of Ottawa by MMM Group Ltd on behalf of 2116885 Ontario Ltd (August 2013).

2.5

Drainage Act

Municipal drains are constructed under the "petition drain" procedures of the Drainage Act. The Municipal drains
are drainage systems consisting mainly of engineered open ditches that provide outlet for stormwater from
agricultural lands, farm tile drainage, subdivisions and municipal roads. They have legal status and are located
mostly on private property with working areas provided to permit access for maintenance. Section 74 of the
Drainage Act provides that “any drainage works constructed under a by-law shall be maintained by each local
municipality”. Each drain has a separate by-law that outlines the maintenance requirements and the assessment
schedule to use in the assessing of maintenance costs.
Municipal drains make an important contribution to the rural environment beyond simply drainage. Municipal
drains play a vital role in the provision of flood control and general support to the natural environment.
In particular, they may provide a spawning ground for fish.
With the recognition of the importance and contribution of municipal drains, it is also recognized that all
watercourses are governed by several other federal and provincial Acts, such as the provincial Conservation
Authorities Act, Endangered Species Act, Public Lands Act, Lakes and Rivers Improvement Act, the Ontario
Water Resources Act, the Environmental Protection Act, and the federal Fisheries Act and the Navigable Waters
Act. The provincial representatives of these Acts have established a Drainage Action Review Team (Dart) and
at the federal level the Drainage Action Working Group (DAWG) for the purpose of gaining a greater
understanding of the competing legislation.
Municipal drains are considered municipal infrastructure and as such, the City of Ottawa has a legislative
responsibility for all aspects of drainage works constructed under the Drainage Act, including the repair and
maintenance of existing municipal drains and the construction of new drains.
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3.0

DESCRIPTION OF PROPOSED DEVELOPMENT

The proposal is to develop the Site, currently 4401 Fallowfield Road, with a variety of uses such as Business
Park, Industrial Zone, including prestige office uses, hotel and associated secondary uses (Figure 2).
The development has been designed to include a stormwater management pond that will be designed as a
wetland type facility with one minor system inlet and an outlet to O’Keefe Drain, just north of Fallowfield Road.
There are no proposed changes to O’Keefe Drain to accommodate the outlet. Three blocks (Blocks 5, 6, and
15) will be reserved easement and riparian area in support of the O’Keefe Drain, and include a 15 m setback
from the top of bank. Block 5 will support pedestrian and utility crossing of O’Keefe Drain.
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4.0
4.1

METHODS
Background Data Review

The studies conducted to date included a background information search and subsequent review and synopsis
of the information obtained. Existing information relevant to the Site and surrounding lands, was focused on the
O’Keefe Drain and associated features, and was obtained from the following sources:



O’Keefe Drain Draft Environmental Management Plan (CH2M Hill 2011);



Jock River Reach 1 Subwatershed Study (Stantec 2007);



MNR fisheries data;



Information (including any watershed studies and wetland mapping) and mapping available through Rideau
Valley Conservation Authority;



Screening of the Site for listed threatened or endangered species regulated under the Ontario Endangered
Species Act, 2007 and a review of Species at Risk (SAR) mapping, including range mapping;



MNR Natural Heritage Information Centre (NHIC): http://nhic.mnr.gov.on.ca/MNR;



The City of Ottawa Official Plan (City of Ottawa 2010) and associated Natural Heritage documentation;



Natural heritage related map layers from the Ontario Base Map series, Natural Resource Values
Information System (NRVIS) mapping and Land Information Ontario;



Draft plan of Subdivision of Part of Lot 20 Concession 4 (Rideau Front) (Annis, O’Sullivan, Vollebekk Ltd. 2013);



Planning Rational; 4401 Fallowfield Road, Ottawa ON (MMM Group Limited 2013);



OPA and ZBA – 4401 Fallowfield Rd – 1 Planning Comments (City of Ottawa 2013); and,

st

 Existing aerial photography.
4.2
Screening for Species at Risk (SAR)
An assessment was conducted to determine which species listed under the SARA or ESA have the potential to
be located in the Study Area. The potential for SAR to occur was assessed based on species range information,
known records, review of the habitat observations made during the site visits, historic land use practices, and the
preferred habitat requirements of these species (Appendix A). Species with ranges overlapping the Study Area,
or recent occurrence records in the vicinity, were screened by comparing their habitat requirements to habitat
conditions in the Study Area. Rare species occurrence records found in the NHIC database were only included
in this screening if they were given an Elemental Occurrence (EO) ranking of “A” through “C” by the NHIC.
All other rankings (“D” through “F”, “H” and “X”) indicate a species occurrence record that is considered by the
NHIC to be ‘probably not viable’.
The probability for the species to occur was determined through a probability of occurrence assessment by Golder.
A ranking of low indicates no suitable habitat availability for that species was deemed likely to occur in the Study
Area, and no specimens of the species considered were identified on Site. Moderate probability indicates more
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potential for the species to occur, as suitable habitat appeared to be present in the Study Area, but no occurrence
of the species was recorded. High probability indicates a known species record in the Study Area (including
observation during field surveys or background data review), and good quality habitat is present.

4.3

Site Investigations

A site visit was conducted on April 11, 2014 to describe the aquatic and terrestrial habitat and drainage features
within the Site with a focus on the O’Keefe Drain. Information on the channel morphology was collected
(channel width, wetted width, bankfull and wetted depths, cover type and abundance, substrate type, etc.)
following the Ontario Stream Assessment Protocol (OSAP) S4.M10 Assessing Headwater Drainage Features.
Incidental observations of wildlife species using the Site were noted (Table 5).
On April 28, 2014, a site visit was conducted to photographically document the flows present at that time.
No feature form or flows were measured.

4.4

Headwater Drainage Feature Assessment

The HDFs within the study area were assessed following methods identified in the Guidelines prepared by Credit
Valley Conservation Authority and Toronto and Region Conservation (July 2013). The Guidelines are divided
into three parts. Part 1 is the Evaluation Criteria and uses field work to assess the value of HDF based on
hydrology, riparian characteristics, fish and fish habitat, and terrestrial habitat. Part 2 determines the appropriate
classification following the outcome of Part 1. Finally, Part 3 outlines the generic management recommendations
that can be considered for the classification type.
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5.0
5.1

RESULTS
Background Review

5.1.1

Aquatic

A number of surface water drainage features exist on the Site. Bisecting the Site is the O’Keefe Drain. Along all
the roads that border the Site are roadside ditches that connect to the O’Keefe Drain. Fifty metres north of the
Site at Lytle Park, is a small pond that outlets to the roadside ditch via a corrugated culvert passing under
O’Keefe Court, eventually flowing to the O’Keefe Drain (Figure 2).

O’Keefe Drain
The O’Keefe Drain flows south, passing under Fallowfield Road via a 2 m wide aluminum corrugated culvert, and
continues in a relatively straight path through the adjacent lands to the south where it continues to run parallel to
Highway 416. The O’Keefe Drain enters the Jock River south of McKenna Casey Drive. It is approximately
4620 m in length and has been artificially straightened to follow the depression between agricultural lands.
The predominant land use surrounding the O’Keefe Drain is agricultural. The riparian vegetation consists mainly
of grasses and some shrubs with thicker forested patches as the reach approaches Jock River (Stantec 2007).
3
The erosion threshold for the O’Keefe Drain has been assessed as 0.49 m flow depth and 1.86 m /s discharge.
This Drain is a fish bearing tributary with approximately 531 ha catchment area. The reach of the O’Keefe Drain
that is on the Site is 977 m (CH2M Hill 2013).
The Jock River Reach One Subwatershed Study (Stantec 2007) recommends that no encroachment within the
meander belt width be permitted and that the setback be defined as the greater of the 1:100 year flood line
elevation, meander belt width or aquatic buffer. The meander belt width for the reach of the O’Keefe Drain
located on the Site is 24 m (CH2M Hill 2011). The hazards lands setback is provided in Figure 3 (Golder 2014).
The aquatic buffer is defined as 15 metres from top-of-bank or 30 metres from normal high water mark,
whichever is greater.

Fish Habitat
As per the O’Keefe Drain Environmental Management Plan (CH2MHill, 2013), the fish habitat of the O’Keefe
Drain is a very homogenous, moderate to low quality and supports a common, cool-water fish community. It is
considered to have a more diverse fish community than other tributaries to the Jock River. The O’Keefe Drain is
found to have a limited riffle-pool structure and no specialized habitat.
The primary limiting factor to fish habitat productivity is an overall low coverage of aquatic and riparian
vegetation. The tributaries can run dry or low after high spring water levels and have been largely modified by
channel straightening with little or no riparian vegetation remaining.

Fish Community
Fish community sampling has been completed in the O’Keefe Drain for a number of studies including:



Jock River Reach One Subwatershed Study Final Report (Stantec 2007);



Strandherd Drive Widening, Fallowfield Road to Jockvale Road, City of Ottawa: Fish and Fish Habitat
Assessment (Niblett Environmental Associates Ltd, 2007);



O’Keefe Municipal Drain Fish Community Report (Muncaster 2011);
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O’Keefe Drain 2011: A Summary of the Fish and Fish Habitat assessment completed by the City of
Ottawa’s Water Environment Protection Program in the Spring and Early Summer of 2011 (City of Ottawa,
2011); and,



City of Ottawa 2012 Fish Habitat and Risk Assessment (City of Ottawa 2012).

Table 1 summarizes the results of these studies. It is noted that the fish found in the tributaries to Jock River
tended to congregate at isolated culvert pools and at the O’Keefe Drain confluences with the Jock River as these
areas provide better, more natural habitat for forage fish than the remainder of the drain length, which is often
dry by mid-summer. No sensitive or significant species were identified in the O’Keefe Drain.
Table 1: Fish Species Observed within O'Keefe Drain
1992

1993

2000

2005

2012
summary*

Common Name

Scientific Name

Banded Killifish

Fundulus diaphanus

Blacknose Dace

Rhinichthys atratulus

Blacknose Shiner

Notropis heterolepis

Bluntnose Minnow

Pimephales notatus

Brook Stickleback

Culaea inconstans

X

X

X

Central Mudminnow

Umbra limi

X

X

X

X

X

Common Shiner

Luxilus cornutus

X

X

X

X

X

Common White Sucker

Catostomus commersoni

X

X

X

X

Creek Chub

Semotilus atromaculatus

X

X

X

X

Fathead Minnow

Pimephales promelas

X

X

X

Finescale Dace

Phoxinus beogaeus

X

X

X

Johnny
Darter/Tessellated Darter

Etheostoma
nigrum/E.olmstedi

Log Perch

Percina caprodes

X

X

Mottled Sculpin

Cottus bairdii

X

X

X

Northern Redbelly Dace

Phoxinus eos

X

X

Pearl Dace
Pumpkinseed

Margariscus margarita
Lepomis gibbosus

X
X

X
X

Rock Bass

Ambloplites rupestris

Walleye

Sander vitreus

X

X
X

X

X

X
X

X
X

X

X

X
X
X

X

X

X

X

*date of observed species unknown post 2005. 2012 data provides summary of fish observed as reported in the City of Ottawa 2012 report.

5.1.2

Terrestrial

A significant woodland, as identified in the City’s Official Plan, UNA#50, is located approximately 550 m to the
southwest of the Site. This woodland is outside the influence of the proposed development and is not expected
to be impacted. Within the Jock River Reach 1 Subwatershed, a total of 88 species of birds, 10 species of
amphibians, 3 species of reptiles, and 18 species of mammals have been recorded (Stantec 2007).
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The O’Keefe Drain has been identified as possessing a terrestrial corridor potential connecting Stoney Swamp
and the Jock River (Stantec 2007).

5.1.3

Species at Risk

There is potential for species at risk to occur on the Site based on review of the range maps for Ontario
(Appendix A). The SAR screening results determined that the Site has potential to support monarch (Danaus
plexippus), barn swallow (Hirundo rustic), bobolink (Dolichonyx orizivorus), and eastern meadowlark (Sturnella
magna). Based on the SAR screening the 120 m adjacent lands also have potential to support western chorus
frog (Pseudacris triseriata).

Monarch
Monarch butterfly is a species of special concern both federally and provincially. Monarch breeding habitat is
confined to sites where milkweed, the sole food of the caterpillars, grows. Different milkweed species grow in a
variety of environments and are also planted in gardens (COSEWIC 2010b).
The limiting factors and threats affecting the monarch are forest degradation. The various causes of this include
conversion of forest to agriculture and pastures, excessive commercial logging and tree mortality due to bark
beetle damage. In addition, herbicide and pesticide use across North America is a threat to milkweed.
Milkweeds are still listed under the Noxious Weed acts of Manitoba, Ontario, Quebec and Nova Scotia
(COSEWIC 2010b).
The meadows over the majority of the Site contain some milkweed. However, the concentration of milkweed is
not considered unique to the area and this Site is not considered significant for the species.

Barn Swallow
Barn swallow is listed as threatened under the Endangered Species Act. Barn swallow has both specimen and
general habitat protection under the ESA. Individual birds, nests and eggs are also protected under the
Migratory Birds Convention Act.
Barn swallow historically nested in caves, holes, crevices and ledges in cliff faces. Since European colonization
in Canada, they have shifted largely to nesting in and on artificial structures, including barns and other
outbuildings, garages, houses, bridges, and road culverts. They require nest sites that include a vertical or
horizontal substrate (often enclosed) underneath a type of roof or ceiling structure and thus protection of the
structures used as nesting habitat is important. In addition, a source of mud is required to build the nest (e.g.
near a body of water, mud flats, open wetlands, flooded areas, etc.). The nesting season ranges from early May
to early August with the core breeding occurring in mid-May to late July. In Ontario, nest construction begins
mid-May with the earliest nesting date of May15 and the late nesting date of September 1 (Peck and
James 1987).
The Site contains habitat that is potentially suitable foraging habitat for barn swallow and the species was recorded
in the 10km Ontario Breeding Bird Atlas (OBBA) square (18VR31) that contains that Site. However, no suitable
buildings exist on-Site that would provide suitable nesting habitat.
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Bobolink
Bobolink is listed as threatened under the Endangered Species Act (Appendix C). The bobolink nests in forage
crops (e.g., hayfields and pastures dominated by a variety of species (e.g. Timothy, Kentucky bluegrass)). This
species also occurs in various grassland habitats including wet prairie, graminoid peatlands and abandoned field
dominated by tall grasses, remnants of uncultivated virgin prairie, non-till cropland, small-grain fields, restored
surface mining sites, and irrigated fields in arid regions. It is generally not abundant in row crop monocultures
(e.g., corn, soybean, wheat) (COSEWIC 2010a).
The main limiting factors and threats to bobolink include agricultural operations such as haying that destroy nests
and kill adults, habitat loss caused by the conversion of forage crops to intensive grain and other row crops, and
habitat fragmentation which promotes higher rates of predation on nests located near edges, and pesticide use on
breeding and wintering grounds (COSEWIC 2010a).
The Site contains habitat that is potentially suitable for bobolink and the species was recorded in the 10km OBBA
square (18VR31) that contains that Site.

Eastern Meadowlark
Eastern meadowlark is listed as threatened under the Endangered Species Act. Eastern meadowlark has
species and general habitat protection under the ESA. Individual birds, nest and eggs are also protected under
the Migratory Birds Convention Act.
Eastern meadowlark prefer field and meadow habitats including native prairies and savannahs, as well as
non-native pastures, hayfields, weedy meadows, herbaceous fencerows and airfields. The favoured structure of
eastern meadowlark within their breeding habitat includes moderately tall grasslands, abundant litter cover, high
grass proportion (over forbs and shrubs), and moderate forb density (Hull 2002). They are also found to breed in
alfalfa and borders of roadsides as long as there is a high grass component (Lanyon 1995, Skinner 1975).
Structurally, variation in cover height is important due to differing preferences in vegetation height of loafing,
foraging and nesting (Hull 2002, Skinner 1975).
The Site contains habitat that is potentially suitable for meadowlark and the species was recorded in the 10km
OBBA square (18VR31) that contains that Site.

Western Chorus Frog
The western chorus frog (Great Lakes/St. Lawrence – Canadian Shield population) is listed as federally
threatened under the Species at Risk Act and assessed with an SRANK of S3 (vulnerable).
Western chorus frogs require both terrestrial and aquatic habitats in close proximity. Terrestrial habitat consists
mostly of humid prairie, moist woods, or meadows. For reproduction and tadpole development, this species
requires seasonally dry, temporary ponds that are devoid of predators such as fish (COSEWIC 2008b).
Limiting factors and threats to this species are due to habitat loss and fragmentation since most populations of
western chorus frogs use land that is also deemed valuable for development (COSEWIC 2008b).
The habitat characteristics of the pond at Lytle Park is potentially suitable for western chorus frog.
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6.0
6.1
6.1.1

HEADWATER DRAINAGE FEATURES ASSESSMENT
Part 1 – Evaluation
Surface Water Features

For the purposes of this assessment, the surface water features found on the Site were divided into seven (7)
reaches (Figure 2). Reach 1 represents O’Keefe Drain. Reaches 2 and 7 represent the roadside ditches within
the south east portion of the Site. Reach 3 represents the roadside ditch within the southwest portion of the Site.
Reaches 4 and 6 represent the roadside ditches within the northwest portion of the Site while Reach 5
represents the channel north of the Site (off property).
Reaches 1-4 were included in the headwater drainage feature assessment and will be discussed in greater detail
in the following sections.
Appendix B provides a summary of the surface water features of the Site.

6.1.2

Feature Form

Table 2 summarizes the results of the headwater drainage feature assessment conducted on April 11, 2014 for
Reaches 1 through 4.
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Table 2: Summary of Channel Form

Reach

1

Station

Bankfull
Height
(m)

Bankfull
Channel
Width
(m)

Channel
Stability

Channel
Slope
(rise over
run)

Substrate
Material

Discharge
points, seeps,
tile drain
outlet, etc.

Width and Depth of
Associated Storage

1

0.5

1.5

No signs of
erosion

0.0125

Gravel
and clay

No evidence

Contained within banks.
No online wetlands.
Only areas that may
experience flooding are
located at the mouth of
the culvert passing under
Fallowfield Rd.

2

0.3

0.75

No signs of
erosion

0.0083

Gravel
and clay

No evidence

Contained within banks.
No online wetlands.

Notes

0.308

1.75

No signs of
erosion

0.008

Gravel
and clay

No evidence

No online wetlands.
Only areas that may
experience flooding are
located at the outlet of
the culvert passing under
O’Keefe Ct. on the
upstream left bank.

2

0.1

0.2

No signs of
erosion

N/A

Sand/silt

No evidence

Contained within banks.
No online wetlands.

Channel confined by road
on left upstream bank

3

0.15

0.3

No signs of
erosion

N/A

Sand/silt

No evidence

Contained within banks.
No online wetlands.

Channel confined by road
on right upstream bank

4

0.05

0.5

No signs of
erosion

N/A

Sand/silt

No evidence

Contained within banks.
No online wetlands.

Channel confined by road
on right upstream bank

3
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6.1.3

Feature Flow

Flow description
Table 3 provides a summary of the flow conditions within each reach included in the headwater drainage feature
assessment.
Table 3: Flow description of O'Keefe Drain on April 11, 2014
Wetted
width (m)

Flow
Depth
(mm)

Hydraulic
head (mm)

Flow (m/s)

OK-HW-01

5.00

680

25

0.26

OK-HW-02

4.31

592

8

0.11

OK-HW-03

7.51

430

32

0.46

2

2.46

185

10

0.02

3

2.79

280

20

0.11

4

1.61

180

20

0.99

Reach

1

Station

Description of surface flows
The figure below provides a summary of the precipitation recorded at Environmental Canada Station
OTTAWA INTL A for the month of April (2014). Ottawa experienced a total of 198.6 cm of snow
accumulation over the 2013/2014 season. This accumulation is considered slightly below average
(235.7 cm) (www.climat-quebec.gc.ca). The figure below illustrates the total precipitation for April 2013 in
the City of Ottawa. A total of 33.2 mm of rain fell within the 7 day period preceding the April 11 Site visit.
A total of 20.4 mm of rain fell within the 7 day period preceding the April 28 visit.
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The figure below illustrates the elevation of Environment Canada’s monitoring station 02LA007 located on the Jock
River near Richmond, Ontario (Figure 1). This is the station nearest and downstream of the Site. The graph
illustrates that the site visit, conducted on April 11, 2014 was conducted during peak spring freshet for the area.

The catchment area of O’Keefe Drain on the Site was calculated in the O’Keefe Drain EMP (2013) and is provided
in Appendix C. Catchment O-6 drains a total of 16.17 ha while O-7 drains 5.28 ha. The entire Site eventually
drains to the outlet at OK-HW-01 via the road side ditches as well as O’Keefe Drain and passes under
Fallowfield Rd. to travel via the O’Keefe Drain to the Jock River.
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A description of each contributing surface water feature is provided in section 5.1.1. No aquatic sensitivities
were identified during the Site visit or through the desktop and headwater drainage feature assessments.

Description of groundwater flows
Based on the channel characteristics observed at the time of the site visit the O’Keefe Drain is the only channel
on Site that would experience flows after the spring freshet, though flows would be low/absent by late summer.
All other surface water features on the Site, with the exception of Reach 6, serve as conveyance channels during
heavy rainfall and snow melt; no groundwater contribution is apparent. From field observations made during the
site visits, Reach 6 appears to experience groundwater contribution in the spring due the elevated ground water
levels since this flow does not look to be permanent based on the channel substrate and vegetation.

6.1.4

Riparian Conditions

Vegetation
Overall the three riparian zones on both sides of the banks are similar and are dominated by meadow. The first
zone (0-1.5m) has a higher percentage of taller and moisture tolerant plants such as cattail (Typha sp.) and reed
canary grass (Phalaris arundinacea). The rest of the meadow includes a mix of grasses and forbs such as
Timothy (Phleum pratense), and Canada goldenrod (Solidago canadensis). Within all three zones but less
dominant than meadow are patches of scrubland, and scattered trees and shrubs, dominated by species such
as white elm (Ulmus americana) and black locust (Robinia pseudoacacia). It should be noted that due to the
timing of the Site visit of April 11, 2014, many plants remained dormant and could not be identified to species.
Due to the species comprising the riparian vegetation, little overhanging vegetative cover for fish exists within the
O’Keefe Drain on the Site and connected roadside ditches. However, there are a few large trees present that
shade portions of the O’Keefe Drain as well as some large, anchored, woody debris that is currently within the
channel of the O’Keefe Drain (Table 4). The upper portion of Reach 6 passes through a heavily forested area
providing substantial overhang and channel shading.

Slope/steepness
Please see Golder Associates Ltd. Slope Stability Assessment report (Golder 2014) for a detailed analysis of the
slope associated with O’Keefe Drain.

6.1.5

Fish and Fish Habitat Information

Section 4.1.1 provides a summary of the fish and fish habitat.

Barriers to fish passage
No barriers to fish passage were identified to exist within the O’Keefe Drain on Site within any reach. Though a
number of culverts exist within the study area, no culverts are perched, restricting fish passage and no velocity
barriers to any fish life stages were identified. Within the surrounding roadside ditches, the only barrier to fish
passage identified is low flow (which is due to natural attenuations).

Aquatic vegetation
No aquatic vegetation was observed nor is thought to exist within any channel assessed based on the presence
of exposed substrates and the absence of dormant aquatic vegetation within the channels observed during the
Site visit.
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6.1.6

Terrestrial Habitat Information

Vegetation/Ecological Land Classification (ELC)
The immediately adjacent terrestrial habitat is primarily meadow and is similar in species and structure to that
within the riparian zone. The closest forested habitats include a small deciduous forest ~ 100m to the east of the
stream, a mixed forest ~ 145m to the south west, and a deciduous forest/deciduous swamp directly north and
upstream across O’Keefe Ct. Although field surveys have not been completed in these areas, there appears to
be wetland features in the northern forest that may be habitat for breeding amphibians. For a complete list of
plant taxa identified during field surveys refer to Table 4. No sensitive or significant species were observed.
Table 4: Plant Species Observed on Site on April 11, 2014
Global
Rarity
b
Status

Ontario
Rarity
b
Status

SARA

I

GNR

SNA

-

-

(N)

G5

S5

-

-

Common burdock

I

GNR

SNA

-

-

Asclepias syriaca

Common milkweed

N

G5

S5

-

-

Bromus sp.

Brome

?

?

?

-

-

Carex sp.

Sedge

N

?

?

-

-

Cirsium arvense

Canada thistle

I

GNR

SNA

-

-

Cornus stolonifera

Red osier dogwood

N

G5

S5

-

-

Crataegus sp.

Hawthorne species

N

?

?0

-

-

Dactylis glomerata

Orchard grass

I

GNR

SNA

-

-

Daucus carota

Wild carrot

I

GNR

SNA

-

-

Fraxinus americana

White ash

N

G5

S5

-

-

Fraxinus nigra

Black ash

N

G5

S5

-

-

Fraxinus pennsylvanica

Green ash

N

G5

S5

-

-

Galium mollugo

White bedstraw

I

GNR

SNA

-

-

Juniperus communis

Common juniper

N

G5

S5

-

-

Lonicera tatarica

Tartarian honeysuckle

I

GNR

SNA

-

-

Lythrum salicaria

Purple loosestrife

I

GNR

SNA

-

-

Malus pumila

Apple

I

G5

SNA

-

-

Phalaris arundinacea

Reed canary grass

N

G5

S5

-

-

Phleum pratense

Timothy

I

GNR

SNA

-

-

Poa sp.

Blue grass

?

?

?

-

-

Populus balsamifera

Balsam poplar

N

G5

S5

-

-

Populus trembloides

Trembling aspen

N

G5

S5

-

-

Scientific Name

Common Name

Acer ginnala

Amur maple

Acer negundo

Manitoba maple

Arctium minus
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Global
Rarity
b
Status

Ontario
Rarity
b
Status

SARA

I

GNR

SNA

-

-

Staghorn sumac

N

G5

S5

-

-

Robinia pseudoacacia

Black locust

I

G5

SNA

-

-

Rosa rubiginosa

Sweetbriar

I

GNR

SNA

-

-

Rubus occidentalis

Black raspberry

N

G5

S5

-

-

Salix spp.

Willows

N

?

?

-

-

Solidago canadensis

Canada goldenrod

N

G5T5

S5

-

-

Symphyotrichum novaeangliae

New England aster

N

G5

S5

-

-

Symphyotrichum sp.

Aster

N

?

?

-

-

Thuja occidentalis

Eastern white cedar

N

G5

S5

-

-

Typha sp.

Cattail species

N

?

?

-

-

Ulmus americana

White elm

N

G5?

S5

-

-

Verbascum thapsus

Common mullein

I

GNR

SNA

-

-

Vitis riparia

Riverbank grape

N

G5

S5

-

-

Scientific Name

Common Name

Rhamnus cathartica

Common buckthorn

Rhus typhina

Origin

a

c

ESA
d

a

Origin: N = Native; (N) = Native but not in study area region; I = Introduced.
Ranks based upon determinations made by the Ontario Natural Heritage Information Centre (2012).
G = Global; S = Provincial; Ranks 1-3 are considered imperiled or rare; Ranks 4 and 5 are considered secure.
SNA = Not applicable for Ontario Ranking (e.g. Exotic species)
c
Canada Species at Risk Act (Schedule 1; checked April 2014)
d
Ontario Endangered Species Act (O. Reg. 4/12 amending O.Reg.230/08; checked April 2014)
b

Wildlife
Species specific surveys were not conducted as part of this study; however the immediate adjacent meadows in
the terrestrial zone are contiguous with, and have a similar plant community to, the riparian zone. These areas are
likely to support a wildlife community that is common in the region within open habitats. For a complete list of
wildlife species identified during field surveys refer to Table 5. No sensitive or significant species were observed.
Table 5: Incidental Wildlife Observations on Site on April 11, 2014

Common Name

Scientific Name

Origin

a

Global
Rarity
b
Status

Ontario
Rarity
b
Status

SARA

ESA

c

d

(Mammals)
Coyote

Canis latrans

N

S5

G5

-

-

Meadow Vole

Microtus pennsylvanicus

N

S5

G5

-

-

Raccoon

Procyon lotor

N

S5

G5

-

-

White-tailed Deer

Odocoileus virginianus

N

S5

G5

-

-
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Common Name

Scientific Name

Origin

a

Global
Rarity
b
Status

Ontario
Rarity
b
Status

SARA

ESA

c

d

(Birds)
American crow

Corvus brachyrhynchos

N

S5B

G5

-

-

American goldfinch

Carduelis tristis

N

S5B

G5

-

-

American robin

Turdus migratorius

N

S5B

G5

-

-

Black-capped chickadee

Poecile atricapilla

N

S5

G5

-

-

Blue jay

Cyanocitta cristata

N

S5

G5

-

-

European starling

Sturnus vulgaris

I

SNA

G5

-

-

Purple finch

Carpodacus purpureus

N

S4B

G5

-

-

Red-winged blackbird

Agelaius phoeniceus

N

S4

G5

-

-

Song sparrow

Melospiza melodia

N

S5B

G5

-

-

a

Origin: N = Native; (N) = Native but not in study area region; I = Introduced.
b
Ranks based upon determinations made by the Ontario Natural Heritage Information Centre (2012).
G = Global; S = Provincial; Ranks 1-3 are considered imperiled or rare; Ranks 4 and 5 are considered secure.
SNA = Not applicable for Ontario Ranking (e.g. Exotic species)
c
Canada Species at Risk Act (Schedule 1; checked December 2013)
d
Ontario Endangered Species Act (O. Reg. 4/12 amending O.Reg.230/08; checked December 2013)

Linkages
There are no apparent forest or wetland linkages between the Site and the adjacent woodlots. The habitats on
Site are likely to be used by fauna that are tolerant of open areas. A minor aquatic connection exists between
the O’Keefe Drain and the wetland associated with the pond at Lytle Park however this connection is through a
small corrugated culvert with little associated aquatic habitat.
The O’Keefe Drain was identified as potentially providing a terrestrial linkage between the Jock River and Stoney
Swamp. Though the terrestrial features associated with the O’Keefe Drain may provide a linkage, the culverts
present at Fallowfield Road and O’Keefe Ct. act to limit the potential of any terrestrial linkages by forcing a break
in the terrestrial landscape.
Further, the Site is surrounded by public roadways, some with heavy traffic volume, which would create a
substantive hazard for any wildlife trying to cross these through-fares.

6.2
6.2.1

Part 2 –Classification
Hydrology

Based on the HDF flow conditions on the Site, O’Keefe Drain is classified as perennial with important functions.
It provides flow or water storage function during and after spring freshet and following large rain events and likely
maintains a low flow during the rest of the year. All contributing surface water channels are classified as either
ephemeral or recharge (Table 6).
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Table 6: Flow Classification as Evaluated using Ontario Stream Assessment Protocol (OSAP) S4.M10 Data
Assessment
Period

a

Flow Conditions (OSAP Codes ) Observed During Assessment Period.

Reach
Spring Freshet
or Spring
Rainfall Events
(Based on
April 11, 2014
headwater
assessment)
Late April –
May (based
representative
photos taken
April 28, 2014)
July – August
(based on
literature)
Flow
Classification

1

2

3

4

5*

6*

7*

8*

5

5

5

5

5

4

2

2

4

2

2

4

4

2

2

2

3

1

1

2

3

N/A

N/A

N/A

Important
Functions

Contributing
Functions

Contributing
Functions

Contributing
Functions

Important
Functions

Contributing
Functions

Recharge
Functions

Recharge
Functions

*Not included in formal headwater assessment. Conditions based on incidental observations of the feature.
a

1 – no surface water; 2 – Standing water; 3 – interstitial flow; 4 – surface flow minimal; 5 – surface flow substantial

6.2.2

Riparian Conditions

The riparian conditions for the Site were classified using the Ontario Stream Assessment Protocol (OSAP)
Riparian Codes (Table 7). The riparian conditions associated directly with O’Keefe Drain are considered as
having valued functions.
Table 7: Riparian Condition Classification using Ontario Stream Assessment Protocol (OSAP) S4.M10 Data
a

OSAP Riparian Codes Observed
Reach

1

2

3

4

0-1.5 m

4

4

4

4

1.5-10 m

4

4

4

5

10-30 m
Riparian
Conditions

4

4

4

4

Valued
Functions

Valued
Functions

Valued
Functions

Valued
Functions

5*

6*

7*

8*

4

4

4

4

5/6

4/6

4

4

6

4/6

4

5/6

Important
Functions

Important
Functions

Valued
Functions

Important
Functions

*Not included in formal headwater assessment. Conditions based on incidental observations of the feature.
a

1 – none; 2 – lawn; 3 – cropped land; 4 – meadow; 5 – scrubland; 6 – forest; 7 – wetland.
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6.2.3

Fish and Fish Habitat Information

No classification is required since no alteration to any watercourse is proposed. However, based on the desktop
assessment and conditions of the Site, O’Keefe Drain would be classified as having valued functions while the
contributing watercourses on-site would be classified as having contributing functions due to their ability to
transport nutrients and material to habitats downstream in the spring.

6.2.4

Terrestrial Habitat Information

No classification is required since no alteration to any watercourse is proposed. However, based on the desktop
assessment and conditions of the Site, O’Keefe Drain would be classified as having contributing functions due to
the limited potential to act as a terrestrial linkage as described above in Section 5.1.6. The remaining
watercourses on-site would be classified as having limited function.

6.3

Part 3 – Management Recommendations

The management recommendations are grouped into six categories: protection, conservation, mitigation,
recharge protection, maintain or replicate terrestrial linkage, and no management required. The highest
protection level within this the Site would be allocated to Reach 1 (Table 8). Reach 1 was classified as having
important functions in need of protection. Based on the Guidelines, the recommended management for Reach 1
would be to:



Protect and/or enhance the existing feature and its riparian zone corridor;



Maintain the hydroperiod; and,



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

Reach 5 and 6 are classified as having valued functions in need of conservation. Reach 5 is beyond the Site
boundaries and is not included in the recommendations below. The recommended management for Reach 6,
based on the Guidelines, would be to:



Maintain, relocate, and/or enhance drainage feature and its riparian zone corridor;



Maintain or replace on-site flows using mitigation measures;



Maintain or replace external flows,



Use natural channel design techniques to maintain or enhance overall productivity of the reach; and,



Maintain connection of Reach 6 to the O’Keefe Drain.

However, since Reach 6 is predominately a roadside ditch, the groundwater contribution is minimal, the channel
does not support fish habitat, and the channel and associated flow is likely a result of historical site modifications
associated with transportation route construction, Reach 6 should be classified as having contributing functions
in need of mitigation as described below.
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Reaches 2-4 are classified as having contributing functions in need of mitigation.
management for Reaches 2-4, based on the Guidelines, would be to:

The recommended



Replicate or enhance functions through enhanced lot level conveyance measures, such as well-vegetated
swales (herbaceous, shrub and tree material);



Replicate on-site flow and outlet flows at the top end of system to maintain feature functions with vegetated
swales, bioswales, etc.; and,



Replicate functions by lot level conveyance measures (e.g. vegetated swales connected to the natural
heritage system, as feasible and or Low Impact Development (LID) storm water options.

Reaches 7 and 8 are classified as having recharge functions in need of recharge protection. However, these
reaches are not within the boundaries of the Site and thus no management recommendations have
been identified.
Table 8: Summary of Functional Classifications and Management
Step 1

Step 3

Step 4

Riparian

Fish Habitat

Terrestrial
Habitat

Important

Valued

Valued

Contributing

Protection

2

Contributing

Valued

Contributing

Limited

Mitigation

3

Contributing

Valued

Contributing

Limited

Mitigation

4

Contributing

Valued

Contributing

Limited

Mitigation

5

Important

Important

Valued

Limited

Conservation

6

Contributing

Important

Contributing

Limited

Conservation

7

Recharge

Valued

Contributing

Limited

Maintain recharge

8

Recharge

Important

Contributing

Limited

Maintain recharge

Drainage
Feature
Segment

Hydrology

1
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7.0

WATERCOURSE SETBACK

In addition to conducting the headwater drainage feature assessment, the normal high water mark was also
assessed to help with the determination of appropriate setbacks for O’Keefe Drain within the Site.
Schueler and Holland (2000) make the following comments about aquatic buffers:
Aquatic corridors, where land and water meet, always deserve special attention in the practice of watershed
protection. A simple buffer along a stream, shoreline, or around a wetland is essential to maintain watershed
health. The primary purpose of a buffer is to put distance between a stream, lake or wetland, and any upland
development. The second purpose of a buffer is to maintain riparian vegetation along the riparian zone, which is
an essential part of all aquatic ecosystems. Buffers maintain stream ecology, stabilize stream banks, provide
shade, remove pollutants, create wildlife habitat and protect wetlands. Buffers also act as the “right of way” for a
stream, allowing them to move around the floodplain and pass their flood waters safely downstream without
damaging properties or endangering lives.
Wenger (1999) suggests a 10-30 m native forested riparian buffer be preserved or restored along all streams to
provide stream temperature control and inputs of large wood debris and other organic matter necessary for
aquatic organisms.
Figure 3 illustrates the contours of both the normal high water mark (NHWM) and the top of slope as determined
through the Slope Stability Assessment (Golder 2014). The setback for a watercourse as defined by the
conservation authority is the greater of 15 m from top of slope or 30 m from NHWM. The 30 m setback from the
NHWM adequately protects the critical functions of the natural stream buffer (Section 7.1). The additional area
that would be included in the 15 m setback from the top of slope would have a limited riparian contribution to the
O’Keefe Drain.

7.1

Rational for Proposed Setback

We are proposing to use the 30 m setback from the NHWM on the left upstream bank (Figure 3), due to the
limited riparian contribution an extended setback (15 m from top of fill slope) would provide. On the right
upstream bank, we are recommending a setback to the top of fill slope plus 5 m for erosion allowance. This
setback fully encompasses the 30 m setback from the NHWM while ensuring erosion allowance.
Buffers are intended to maintain streambank stability (Schueler and Holland 2000). As shown in Figure 3, the
hazard lands associated with the top of creek slope are within the 30 metre setback from NHWM. Illustrating
that slope stability associated with the channel banks is addressed within the 30 m setback from NHWM.
Buffers allow streams to move around the floodplain and convey their flood water safely downstream (Schueler
and Holland 2000). Meander belts and 1:100 floodplain limits are used in determining the appropriate setbacks
of a watercourse to ensure the watercourse can naturally response to the dynamic conditions of flow.
The meander belt of the O’Keefe Drain, if allowed to meander naturally, is calculated as 20 times bankfull width.
The maximum measured bankfull width is 1.75 m. Thus the meander belt width would be 35 m, well within the
30 m setback from NHWM. Based on the topography of the Site, the 1:100 year floodplain is not expected to
extend beyond the 30 m setback from NHWM.
Buffers are intended to provide shade to control stream temperature and provide large wood debris and other
organic matter for aquatic organisms (Wenger 1999). The 30 m setback from NHWM and the top of fill slope is,
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on average, approximately 16 m wider on the left upstream bank, and ±2 m wider on the right upstream bank.
As documented in the HDF, the riparian vegetation is limited in large woody debris and is dominated by
meadow. Using the top of fill slope instead of the proposed 30 m setback from NHWM would provide little
additional protection to the watercourse based on the vegetation present. We are proposing that the riparian
vegetation be enhance with additional herbaceous and tree plantings within the 30 m setback limit from NHWM.
The enhanced riparian vegetation would provide an overall benefit to the channel over and above what is
currently present and limit the need to expand the setback beyond the 30 m from NHWM from a stream
temperature control standpoint.
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8.0

CONCLUSIONS

Based on the headwater assessment conducted for the surface water features within and surrounding the Site, it
is recommended that O’Keefe Drain be protected from alterations and the riparian zone be enhanced with
additional herbaceous and tree plantings.
All other watercourses on the Site should be maintained in terms of their hydrologic and nutrient contribution to
O’Keefe Drain.
Based on the O’Keefe Drain EMP and communications with the RVCA, the recommended setback is 30 m from
the NHWM on the left upstream bank and 5 m from top of fill slope (for erosion allowance) on the right upstream
bank.
Through the desktop SAR screening, bird species were identified as having potential to be using the Site.
Prior to development of the lands it is recommended that breeding bird surveys be conducted to identify whether
the meadows on the Site are being used by eastern meadowlark and bobolink. In addition, at Site Plan
development, a review of the species at risk list under the ESA should be conducted to ensure any species listed
after the production of this report of June 2014 are considered.
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9.0

CLOSING

We trust this report satisfies your current needs. If you have any questions regarding this report, please contact
the undersigned.
GOLDER ASSOCIATES LTD.

Jennifer Mathia (M.M.M., B.Sc.)
Intermediate Aquatic Biologist

Sean Miller (M.Sc.)
Associate, Senior Aquatic Specialist

JSM/SM/kf
n:\active\2014\1126 - es&a\14-1126-0002 okeefe court dcr_pheonix\headwater assessment\report\headwater assessment report _v5 21aug14.docx

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation.
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Taxon

Amphibian

Arthropod

Bird

Common Name

Western chorus frog Great Lakes St.
Lawrence/Canadian
Shield Pop'n

Scientific Name

Pseudacris
triseriata

1

ESA

Not Listed

2

SARA

Threatened

3

G Rank

3

S Rank

Ontario Habitat Descriptions

G5

S3

This species habitat typically consists of marshes or wooded
wetlands, particularly those with dense shrub layers and grasses as
this species is a poor climber. They also use swales in meadows.
This species hibernates in terrestrial habitats under rocks, dead
trees or leaves, in loose soil or in animal burrows. During
hibernation, this species is tolerant of flooding.

Special
Concern

Special Concern

G5

S2N,
S4B

Found in Ontario wherever there are milkweed plants for its
caterpillars and wildflowers for a nectar source; often found on
abandoned farmland and roadsides, but also in city gardens and
parks.

Monarch

Danaus plexippus

Mottled Duskywing

Erynnis martialis

Endangered

Not Listed

G3

S2

Larval food plant (New Jersey Tea) found in sandy areas and alvars.
COSEWIC assessment report notes that last record for Constance
Bay was in 1997 and last record for Burnt Lands Alvar was in 2008.

West Virginia white

Pieris virginiensis

Special
Concern

Not Listed

G3?

S3

Lives in moist, deciduous woodlands, and the larvae feed only on
the leaves of toothwort (Cardamine spp), which is a small, springblooming plant of the forest floor.

Bank swallow

Riparia riparia

Threatened

Not Listed

G5

S4B

Colonial nester; burrows in eroding silt or sand banks, sand pit walls,
etc. (City of Ottawa, 2014)

Barn swallow

Hirundo rustica

Threatened

Not Listed

G5

S4B

Open habitat, especially fields and agricultural land and around
buildings near water.

Black tern

Chlidonias niger

Special
Concern

Not Listed

G4

S3B

Found in marshes, wet meadows, and ponds. Builds floating nests in
loose colonies in shallow marshes, especially in cattails (ROM 2011)

S4B

Hay fields represent the primary habitat of the bobolink in Ontario.
In parts of their range they will also breed in pasture, native tall
grass prarie, no-till cropland, small grain fields, wet meadows and
planted cover. Fields containing a mixture of grasses and forbs
including red clover and dandelion, without the presence of woody
vegetation are ideal sites for bobolink breeding. Preferred habitat
contains moderate to tall vegetation, moderate to dense vegetation,
and moderately deep litter. They prefer low total legume cover, and
low total vegetative cover. Densities are highest when there is high
litter cover and high grass-to- legume ratios.

Bobolink
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Dolichonyx
orizivorus

Threatened

Not Listed

G5

1/6

4

Probability of Occurrence on Site

Moderate
Minimal habitat present within woodlot within
western portion of Site due to groundwater
seep present. Potential habitat exists within
marsh areas north of the Site within 120 m.
However, no occurrence record exists for the
NHIC squares (18VR37 and 18VR38) that
contain the Site.
Moderate
Milkweed present on the site. However, no
occurrence record exists for species for the
NHIC squares (18VR3713, 18VR3813 and
18VR3814) that contain the Site
Low
No suitable habitat on Site. Furthermore,
species was not recorded in the NHIC squares
(18VR3713, 18VR3813 and 18VR3814) that
contain the Site.
Low
No suitable habitat on Site. Furthermore,
species was not recorded in the NHIC squares
(18VR3713, 18VR3813 and 18VR3814) that
contain the Site.
Low
No suitable habitat on Site. However, species
was recorded as possible in the OBBA square
(18VR31) that contains the Site.
Moderate
Possible foraging habitat on the Site within the
meadow lands. Furthermore, species was
recorded as possible in the OBBA square
(18VR31) that contains the Site.
Low
No suitable habitat on Site. Furthermore,
species was not recorded in the OBBA square
(18VR31) that contains the Site.

Moderate
Possible habitat on the Site within the meadow
lands. Furthermore, species was recorded as
confirmed in the OBBA square (18VR31) that
contains the Site.
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Taxon

Common Name

Canada warbler

Cerulean warbler

Scientific Name

Cardellina
canadensis

Setophaga cerulea

1

ESA

Special
Concern

Threatened

2

SARA

Threatened

Special Concern

3

G Rank

3

4

S Rank

Ontario Habitat Descriptions

Probability of Occurrence on Site

S4B

Uses a wide range of deciduous, coniferous and mixed forests, with
a well-developed shrub layer and a structurally complex forest floor.
It is most abundant in moist, mixed forests. It also occurs in riparian
shrub forest on slopes and in ravines, in stands regenerating after
natural and anthropogenic disturbances and in old-growth forests
with canopy openings and a well-developed shrub layer.

Low
No suitable habitat on Site. Furthermore,
species was not recorded in the OBBA square
(18VR31) that contains the Site.

G4

S3B

Found in mature deciduous forests that feature large, tall trees and
an open understorey. These forests may be in wet bottomland
areas or on dry ridges in upland locations. In Ontario, this warbler
also nests in older, second-growth deciduous forests. This species
nests and forages high in the forest canopy.

Low
No suitable habitat on Site. Furthermore,
species was not recorded in the OBBA square
(18VR31) that contains the Site.

Chimney swifts nest primarily in old chimneys and similar structures
in buildings, and in large hollows of trees.

G5

Low
No suitable habitat on Site. Furthermore,
species was not recorded in the OBBA square
(18VR31) that contains the Site.
Low
No suitable habitat on Site. Furthermore,
species was not recorded in the OBBA square
(18VR31) that contains the Site.

Chimney swift

Chaetura pelagica

Threatened

Threatened

G5

S4B,
S4N

Common nighthawk

Chordeiles minor

Special
Concern

Threatened

G5

S4B

These aerial foragers require areas with large open habitat. This
includes farmland, open woodlands, clearcuts, burns, rock outcrops,
alvars, bog ferns, prairies, gravel pits and gravel rooftops in cities.

S4B

The eastern meadowlark prefers native grasslands and will nest in
pastures and agricultural fields, especially those in alfalfa and hay. It
also uses old fields and meadows, often overgrown with shrubs, and
prefers dry habitat to wet and tall grass to short. Occasionally it will
use other areas such as golf courses or sand dunes.
(Cadman et al 2007. Atlas of the Breeding Birds of Ontario, 20012005)

Moderate
Possible habitat on the Site within the meadow
lands. Furthermore, species was recorded as
possible in the OBBA square (18VR31) that
contains the Site.

S4B

Found in dry, open, deciduous woodlands of small to medium trees
of oak or beech with lots of clearings and shaded leaf litter. Also
found in wooded edges, forest clearings with little herbaceous
growth, savannahs and pine plantations. They are associated with
forests greater than 100 hectares and may require 500 -1000
hectares to maintain their population.

Low
No suitable habitat on Site. Furthermore,
species was not recorded in the OBBA square
(18VR31) that contains the Site.

S4B

Woodland species, often found near clearings and edges (City of
Ottawa 2014).

Low
No suitable habitat on Site. However, species
was recorded as probable in the OBBA square
(18VR31) that contains the Site.

Bird

Eastern meadowlark

Eastern Whip-poor-will

Eastern wood-pewee
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Sturnella magna

Antrostomus
vociferus

Contopus virens

Threatened

Threatened

Special
Concern

Not Listed

Threatened

Special Concern

G5

G5

G5

2/6
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Taxon

Common Name

Golden-winged warbler

Least bittern

Bird
Loggerhead shrike

Fish

Scientific Name

Vermivora
chrysoptera

Ixobrychus exilis

Lanius ludovicianus
(migrans subsp)

1

ESA

Special
Concern

Threatened

Endangered

2

SARA

Threatened

Threatened

3

G Rank

G5

G5

Endangered

3

Ontario Habitat Descriptions

Probability of Occurrence on Site

S4B

This warbler has a broad range but its territories have a consistent
pattern: patches of herbs, shrubs, and scattered trees, plus a
forested edge. In breeding season, it occurs in various semi-open
habitats, such as areas with abundant herbaceous vegetation, large
clumps of bushes and relatively few trees. Such habitat may be
found in a marsh surrounded by forest or fields left fallow for 10–30
years. Breeds in patchy shrubland and forest edge, such as shrubby
fields, marshes, and bogs. Winters in canopy of tropical forests.
Preferred breeding habitat is areas of early successional vegetation,
found primarily on field edges, hydro or utility right-of-ways, or
recently logged areas.

Low-Moderate
Possible habitat on the Site due to presence of
meadows and wooded areas. However,
species was not recorded in the OBBA square
(18VR31) that contains the Site.

S4B

Nests in freshwater marshes, where dense tall aquatic vegetation is
interspersed with clumps of woody vegetation and open water. They
are most often found in marshes exceeding five hectares.

Low-Moderate
Possible habitat north of the Site within 120 m
due to the presence of the marsh lands
associated with the pond at Fallowfield Park.
However, species was not recorded in the
OBBA square (18VR31) that contains the Site.

S2B

This species inhabits open areas containing some trees and shrubs,
which provide nesting sites and perching sites used for hunting.
Shrikes use pasture areas because the process of pasturing keeps
the grass short, which is ideal for foraging. Habitat area size is also
important because larger areas allow the birds to nest at a distance
from fence lines.

Low
Minimal suitable habitat on Site. Furthermore,
species was not recorded in the OBBA square
(18VR31) that contains the Site.

Nests are usually scrapes made on cliff ledges on steep cliffs,
usually near wetlands, including artificial cliffs such as quarries and
buildings. It prefers to hunt in open habitats such as wetlands,
tundra, savannah, sea coasts and mountain meadows, but will also
hunt over open forest.
Prefers extensive stretches of relatively open habitat. This species
is primarily a bird of marshland and deep grass fields. Found in open
areas particularly meadows, marshes, bogs, and tundra.

Peregrine falcon (anatum
subspecies)

Falco peregrinus
anatum

Special
Concern

Threatened

G4

S3B

Short-eared owl

Asio flammeus

Special
Concern

Not Listed

G5

S2N,S4B

Wood thrush

Hylocichla
mustelina

Special
Concern

Not Listed

G5

S5B

Deciduous or mixed woodlands; susceptible to habitat fragmentation
and nest parasitism by cowbirds (City of Ottawa 2014).

S1?

American eels move freely into muddy, silty bottoms of lakes, lying
buried in the daylight hours in summer. They apparently spend the
winter buried in mud. Eels are primarily a nocturnal species. Very
little is known of their reproductive needs other than the fact that
they migrate to the sea to spawn in autumn and the young elvers
retreat back to freshwater in the spring.

American eel
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Anguilla rostrata

Endangered

Not Listed

G4

4

S Rank

3/6

Low
No suitable habitat on Site. Furthermore,
species was not recorded in the OBBA square
(18VR31) that contains the Site.
Low Minimal suitable habitat on Site.
Furthermore, species was not recorded in the
OBBA square (18VR31) that contains the Site.
Low - Moderate
Some suitable habitat located north and
southwest of the Site however these areas are
separated from the Site by city roads.
Furthermore, species was recorded as
confirmed in the OBBA square (18VR31) that
contains the Site.

None
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Taxon

Fish

Common Name

Lake sturgeon - Great
Lakes / upper St.Lawrence
Pop'n

Eastern cougar

Little Brown Myotis

Scientific Name

Acipenser
fulvescens

Puma concolor
couguar

Myotis lucifugus

1

ESA

Threatened

Endangered

Endangered

2

SARA

Not Listed

3

G Rank

G3G4TNR

Not Listed

Not Listed

G5

3

Ontario Habitat Descriptions

S2

This species typically inhabits highly productive shoal areas of large
lakes and rivers. They are bottom dwellers and prefer mud or gravel
and mud bottoms. Small sturgeons are often found on gravelly
shoals near the mouths of rivers. A recent study found that juvenile
lake sturgeon are more abundant over silt/sand substrate in areas of
low velocity which typically support benthic invertebrate
communities; whereas adults prefer areas dominated by boulders
with the remaining substrate being composed of silt/sand and
cobble. They spawn in depths of 0.5 to 4.5 metres in areas of swift
water or rapids. Where suitable spawning rivers are not available,
such as in the lower Great Lakes, they are known to spawn in wave
action over rocky ledges or around rocky islands.

None

SU

This species historically inhabited extensive forested areas in
Ontario. Current population status is unknown.

Low
No suitable forested areas exist on the Site.
Furthermore, species was not recorded in
NHIC squares (18VR3713, 18VR3813 and
18VR3814) that contain the Site.

S4

This species forages over water where their diet consists of aquatic
insects, mainly midges, mosquitoes, mayflies, and caddisflies. They
also feed over forest trails, cliff faces, meadows, and farmland where
they consume a wide variety of insects, from moths and beetles to
crane flies. This species is especially associated with humans, often
forming nursery colonies containing hundreds, sometimes
thousands of individuals in buildings, attics, and other man-made
structures.

Low - Moderate
Minimal roosting habitat on the Site however
greater potential exists outside the Site to the
north within 120 m of the Site. Furthermore,
species was not recorded in the NHIC squares
(18VR3713, 18VR3813 and 18VR3814) that
contain the Site.

S3

This species is found in dense forest stands and chooses maternity
roosts beneath exfoliating bark and in tree cavities. They rely upon
caves and underground mines for hibernation sites. During the
summer, this species appears especially reliant upon forested
habitats and is found in greater densities in the northern areas of its
range than in the south. Little is known about its food habits,
although it has been observed foraging along forest edges, over
forest clearings, at tree-top level, and occasionally over ponds.

Low
Minimal suitable habitat on Site or within 120 m
of the Site. Furthermore, species was not
recorded in the NHIC squares (18VR3713,
18VR3813 and 18VR3814) that contain the
Site.

Smallest bat in eastern North America. Rare throughout its range.
Overwinters in caves and abandoned mines (City of Ottawa 2014).

Low
Minimal suitable habitat on Site or within 120 m
of the Site. Furthermore, species was not
recorded in the NHIC squares (18VR3713,
18VR3813 and 18VR3814) that contain the
Site.

Mammal

Northern Myotis

Small-footed myotis
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Myotis
septentrionalis

Myotis leibii

Endangered

Endangered

Not Listed

Not Listed

G4

G5

4

S Rank

S2S3

4/6

Probability of Occurrence on Site
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Taxon

Common Name

Blanding's turtle - Great
Lakes/St.Lawrence
population

Eastern ribbonsnake Great Lakes population

Reptile

Milksnake

Northern map turtle

Snapping turtle

Spotted turtle
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Scientific Name

Emydoidea
blandingii

Thamnophis
sauritius

Lampropeltis
triangulum

Graptemys
geographica

Chelydra
serpentina

Clemmys guttata

1

ESA

Threatened

Special
Concern

Special
Concern

Special
Concern

Special
Concern

Endangered

2

SARA

Threatened

Special Concern

Special Concern

Special Concern

Special Concern

Endangered

3

G Rank

G4

G5

G5

G5

G5

G5

3

4

S Rank

Ontario Habitat Descriptions

Probability of Occurrence on Site

S3

This species will utilize a range of aquatic habitats, but favor those
with shallow standing or slow-moving water, rich nutrient levels,
organic substrates and abundant aquatic vegetation. They will use
rivers but prefer the slow moving currents and are likely only
transients in this type of habitat. This species is known to travel
great distances over land in the spring in to order reach nesting
sites, which can include dry conifer or mixed forests, partially
vegetated fields, and roadsides. Suitable nesting substrates include
organic soils, sands, gravel and cobble. They hibernate underwater
and infrequently under debris close to waterbodies.

Low - Moderate
MNR has reported a Blanding’s sighting on the
west side of the Site. However, minimal
suitable habitat exists on the Site and the turtle
was likely just passing through. Potentially
suitable habitat exists within 120 m north of the
Site in the small pond at Lytle Park. .

S3

This species is semi-aquatic, and is rarely found far from shallow
ponds, marshes, bogs, streams or swamps bordered by dense
vegetation. They prefer sunny locations and bask in low shrub
branches. Hibernation occurs in mammal burrows, rock fissures or
even ant mounds.

Low - Moderate
Minimal suitable habitat on Site. Potentially
suitable habitat within 120 m north of the Site
in the small pond at Lytle Park. However,
species was not recorded in the NHIC squares
(18VR3713, 18VR3813 and 18VR3814) that
contain the Site.

S3

This species utilizes a wide range of habitats including prairies,
pastures, hayfields, wetlands and various forest types, and is wellknown in rural areas where it frequents older buildings. Proximity to
water and cover enhances habitat suitability. Hibernation takes
place in mammal burrows, hollow logs, gravel or soil banks, and old
foundations

Low - Moderate Potentially suitable habitat on
the Site. However, species was not recorded
in the NHIC squares (18VR3713, 18VR3813
and 18VR3814) that contain the Site.

S3

This species prefers large waterbodies with slow moving currents,
soft substrates, and abundant aquatic vegetation. Ideal stretches of
shoreline contain suitable basking sites, such as rocks and logs.
Hibernation takes place in soft substrates under deep water.

S3

This species utilizes a wide range of waterbodies, but shows
preference for areas with shallow, slow-moving water, soft
substrates and dense aquatic vegetation. Hibernation takes place in
soft substrates under water. nesting sites which consist of sand or
gravel banks along waterways.

S3

This species habitat consists of shallow, slow-moving and unpolluted
water such as ponds, bogs, marshes, ditches, vernal pools and
sedge meadows. It is also occasionally found in woodland streams
or sheltered shallow bays. These habitats are characterized by soft
substrates and abundant aquatic vegetation. Hibernation takes
place in substrates under water, often under moss hummocks or
muskrat dens.

5/6

Low
No suitable habitat on Site or within 120 m of
the Site. Furthermore, species was not
recorded in NHIC squares (18VR3713,
18VR3813 and 18VR3814) that contain the
Site.
Low-Moderate
Minimal suitable habitat on the Site due to the
lack of soft substrates and aquatic vegetation.
Furthermore, species was not recorded in
NHIC squares (18VR3713, 18VR3813 and
18VR3814) that contain the Site.
Low
No suitable habitat on Site. Minimal suitable
habitat within 120 m north of the Site in the
small pond at Fallowfield Park. Furthermore,
species was not recorded in the NHIC squares
(18VR3713, 18VR3813 and 18VR3814) that
contain the Site.
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Taxon

Reptile

Common Name

Stinkpot
or
Eastern musk turtle

American ginseng

1

Scientific Name

Sternotherus
odoratus

Panax
quinquefolius

ESA

Special
Concern

Endangered

2

SARA

Threatened

Endangered

3

G Rank

G5

G3G4

3

S Rank

Ontario Habitat Descriptions

S3

This species prefers permanent bodies of water that area shallow
and clear with little or no current and soft substrates with abundant
organic materials. Hibernation occurs in soft substrates under
water. Eggs are sometimes laid on open ground, or in shallow nests
in decaying vegetation, shallow gravel or rock crevices.

S2

Found in rich, moist, undisturbed and relatively mature deciduous
woods in areas of neutral soil (such as over limestone or marble
bedrock; forest canopy is usually dominated by sugar maple, white
ash, bitternut hickory, and basswood; colonies are often found near
the bottom of gentle south-facing slopes, where the microhabitat is
warm and well-drained.

S3?

Grows best on rich, moist, well-drained loams often found on stream
bank sites but may be found on well-drained gravelly sites,
especially those of limestone origin; common associates include
basswood, black cherry, beech, black walnut, elm, hemlock, hickory,
oak, red maple, sugar maple, white ash and yellow birch; may be
an indicator /associate of ginseng.

Vascular
Plant
Butternut

Juglans cinerea

Endangered

Endangered

G4

1

Ontario Endangered Species Act (O. Reg. 176/13 amending O.Reg.230/08; checked March 2014)

2

Canada Species At Risk Act

3

Ranks based upon determinations made by the Ontario Natural Heritage Information Centre (2014)

G = Global; S = Provincial; Ranks 1-3 are considered imperiled or rare; Ranks 4 and 5 are considered secure. SNA = Not applicable for Ontario Ranking (e.g. Exotic species)
4

Based on desktop study and early spring site visit, no taxa specific surveys conducted.
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4

Probability of Occurrence on Site

Low
No suitable habitat on Site. Minimal suitable
habitat within 120 m north of the Site in the
small pond at Fallowfield Park. Furthermore,
species was not recorded in the NHIC squares
(18VR3713, 18VR3813 and 18VR3814) that
contain the Site.
Low
No suitable forested areas exist on the Site or
within 120 m of the Site. Furthermore, species
was not recorded in NHIC squares (18VR3713,
18VR3813 and 18VR3814) that contain the
Site.
Low
No butternut exist on the Site (Thakar 2014).
Furthermore, species was not recorded in the
NHIC squares (18VR3713, 18VR3813 and
18VR3814) that contain the Site.
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APPENDIX B
Surface Water Features of Site
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Summary of Surface Water Features
Reach

Description

Station
ID

April 11, 2014 representative photos

OK-HW01

1

Reach 1 (headwater assessment stations OK-HW-01 (feature 1), OKHW-02, and OK-HW-03) forms the part of the O’Keefe Drain that is
located within the Site boundaries. This channel conveys water from
the north side of O’Keefe Court via a ~1.2 m diameter corrugated
culvert to the Site and continues south in relatively straight channel.
The length of the channel on Site is approximately 225 m. The
dominant riparian vegetation along this reach consists of meadow lands
with some small shrubs and a few large trees. The substrate within the
active channel is clay with some gravel/pebbles. The shore is lined with
cattails and no in-stream vegetation was evident. A large fallen tree
crosses the channel just south of O’Keefe Ct. Household debris in
garbage bags was also found within the channel near O’Keefe Ct. The
channel exists the Site via a 1.6 m diameter corrugated culvert and
passes under Fallowfield Rd (OK-HW-01).

OK-HW02

OK-HW03
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Description

Station
ID

2

Reach 2 (OK-HW-01 feature 3) forms the roadside ditch that travels
from Strandheard Drive west towards the O’Keefe Drain. The flow is
comprised of the runoff from the Site to the north and Fallowfield Road.
The riparian vegetation consists of meadow. The upstream right bank
is confined by the road embankment while the left bank is confined by
the fill that is located on the Site.

OK-HW01

3

Reach 3 (OK-HW-01 feature 2) forms the roadside ditch that travels
along Fallowfield Road east towards the O’Keefe Drain. The flow is
comprised of the runoff from the Site to the north, Highway 416, and
Fallowfield Rd. The riparian vegetation consists of meadow. The
upstream left bank is confined by the road embankment while the right
bank is confined by the fill that is located on the Site.

OK-HW01

4

Reach 4 (OK-HW-03 downstream roadside ditch) forms the roadside
ditch that travels along O’Keefe Court east towards the O’Keefe Drain.
The flow is comprised of the runoff from the Site to the south, O’Keefe
Court, and the runoff from the swamp/pond at Lytle Park north of the
Site through a corrugated culvert that passes under O’Keefe Ct.

OK-HW03

Reach
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Description

Station
ID

Reach 5 forms part of the O’Keefe Drain north of the Site. This channel
conveys water south through the forested area north of the site, takes a
ninety-degree turn at O’Keefe Ct. to travel west for approximately 75 m,
and then flows under O’Keefe Ct. onto the Site through a corrugated
aluminum culvert. Within the forested area the riparian vegetation
consists of deciduous swamp/forest species. The channel is very
similar in structure to the portion of O’Keefe Drain located on the Site.
The flow present within this reach comprises of the flow characterized
as part of the headwater drainage feature assessment after it passes
under O’Keefe Ct.

N/A

Reach

5

6

Reach 6 represents the flow coming from the small forested area
located on the western portion of the Site. A channel forms from within
the forested area via a small depression and becomes more defined as
it travels and connects with the roadside ditch. The flow is then
conveyed via the roadside ditch parallel and south of O’Keefe Ct. This
reach connects with Reach 4 where a ~0.6 m diameter corrugated
culvert passes under O’Keefe Ct. from Reach 8. It then continues on to
connect with the O’Keefe Drain. The distance from where the flow
leaves the forested area to where it connects with Reach 4 at the
culvert is approximately 190 m. The riparian vegetation was
dominated by white cedar (Thuja accidentalis). The vegetation present
within the channel was predominantly cattails with terrestrial grasses.
No exposed substrate was observed. Channel originates from middle
of white cedar forest from an apparent groundwater seep.

April 11, 2014 representative photos

N/A

The flow present within this channel was minimal, consisting of snow
melt from the Site and groundwater from within the forested area.
Based on the vegetation and flow present at the time of the site
assessment, this channel would convey snow melt during spring freshet
and surface water during heavy rain fall events however the soils within
the channel likely remain moist throughout most of the year.
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Description

Station
ID

7

Reach 7 consists of a grass covered depression that runs parallel to
Fallowfield Road east of the O’Keefe Drain. The majority of the reach
was dry on April 11, 2014 (considered spring freshet) with the exception
of a few locations (i.e. at the corner of Strandherd Drive and Fallowfield
Rd.). This channel is only expected to serve as a conveyance channel
during very heavy rainfall events.

N/A

8

Reach 8 collects surface water runoff from the lands to the north of the
Site and flows east towards the O’Keefe Drain. It joins with surface flow
from the pond north of O’Keefe Ct. (within Lytle Park land) and then
passes under O’Keefe Ct. and connects to Reach 4. The upstream
portion of this reach consisted of moist soils during the time of the Site
visit. No standing water was observed. The vegetation present was
dominated by cattails. From the conditions observed this channel
would only serve as a conveyance channel during heavy rainfall events.
Where the channel passes under O’Keefe Ct., the flow was greater due
to the contribution from the pond which was overflowing its banks and
spilling into the nearby forested area. The vegetation present within
this portion was dominated by cattails however there was substantial
standing water observed.

N/A

Reach
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APPENDIX C
O'Keefe Drain Catchment Area Plan
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