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1.0

INTRODUCTION

1.1

PROJECT BACKGROUND

The Okanagan Valley is experiencing rapid population growth, creating the need for
improved infrastructure and increased traffic capacity. Highway 97 is the main corridor
through the Okanagan Valley, moving traffic through the city of Kelowna and across
Okanagan Lake to the Westside.

Recent major expansions in Kelowna, such as the

international airport and University of British Columbia – Okanagan (UBCO) Campus to the
north and residential and commercial growth in the south, have increased traffic volumes on
Highway 97 that are exacerbated by a bottleneck created by city traffic and the bridge.

The Central Okanagan Bypass (COB; formerly known as the North End Connector) was
proposed as an express route that bypasses commercial areas to alleviate traffic congestion
on Highway 97 through Kelowna. This project involves construction of a new four lane
arterial roadway from Ellis Street to McCurdy Road. The first phase of the COB, between
Ellis Street and Gordon Drive, was recently completed. The phase from Spall Road to
McCurdy Road will be designed in 2007 and construction will begin in 2008; while the
corridor alignment north of McCurdy Road will be determined in 2007, but will not be
designed in detail at this time (Kelowna 2006a). In general, from the southern terminus the
COB will follow the existing railway tracks to a point west of Highway 33, then skirt the toe
of Dilworth Mountain to McCurdy Road and eventually connect to Highway 97 near UBCO.

In addition to the COB, a trail system is proposed to parallel the bypass and provide a northsouth corridor for cyclists and pedestrians. A commuter route mainly for cyclists is proposed
to follow the Canadian National (CN) railway tracks. This “rails-with-trails” route would
run from Ellis Street to Winfield, and about half its length would parallel Highway 97.
While other users would be permitted to use the rails-with-trails route (e.g., walkers, in-line
skaters, wheelchairs, scooters and baby strollers), casual pedestrians would be encouraged to
use the recreational trail proposed to follow Mill Creek.

Summit Environmental Consultants Ltd.
Project #707-07.01 Central OK Bypass Environment

FINAL REPORT
1

5-January-2007

In August 2006, the City retained Summit Environmental Consultants Ltd. (“Summit”) to
complete an overview environmental assessment of 1) an approximate COB corridor
between Spall Road and Highway 97 at UBCO, 2) the rails-with-trails corridor, and 3) the
Mill Creek trail corridor (“the project area”). The City has not committed to particular
alignments for any of the corridors, apart from those segments that have already been
constructed, so this assessment focuses on general environmental concerns and those
localized areas of potential impact that appear reasonably likely to be affected by the road or
trails. The overview environmental assessment summarizes existing information for the
three corridors, identifies areas of likely environmental sensitivity, provides general impact
mitigation recommendations, and identifies some of the future assessments that will likely be
required.

We anticipate that the information will be used by the City and road/trail designers to make
preliminary design and route decisions and identify areas where more detailed assessments
should be completed. In addition, the report will provide a broad context for applications to
environmental agencies for approval of specific components.

1.2

PROJECT OBJECTIVES

As mentioned above, the overall objectives of this overview environmental assessment are to
describe the baseline environment along the proposed COB and associated trails, and to
identify environmentally sensitive areas and areas where there may be potentially significant
environmental impacts. Specific tasks include:
1. Review existing information, including reports, maps, aerial photographs, and data
files;
2. Complete an overview-level biophysical inventory of the environment along the
proposed alignment of the COB and associated trail system;
3. Identify key features and environmentally sensitive areas within the project area;
4. Provide information regarding environmental constraints to assist in the detailed
design process;
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5. Provide impact mitigation and/or compensation measures so that key environmental
values are maintained; and
6. Prepare draft and final reports.

This document is the draft overview environmental assessment report for the multi-modal
corridor.
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Figure 1.1.

Location of the proposed Central Okanagan Bypass between Spall
Road (south) and Highway 97 at the University of British Columbia
Okanagan campus (north) (Source: City of Kelowna.)
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1.3

DESCRIPTION OF PROJECT

1.3.1

Central Okanagan Bypass

The Central Okanagan Bypass will be a four-lane arterial road that provides a more direct
alternative to Highway 97, between the Okanagan Lake crossing and the UBCO campus.
The conceptual bypass alignment parallels mainly the west side of Mill Creek, following the
CN Railway tracks around the south side of Dilworth Mountain until the Marshall Feedlot at
McCurdy Road. The alignment then continues upslope of the creek, passing through mainly
agricultural properties until meeting Highway 97 near the UBCO campus (Appendix A1 and
A2).

As part of a proposed redevelopment of the feedlot operation into a business park, the
developer was required to evaluate alternative alignments of the COB through the Marshall
property.

Numerous options were considered and the results were organized into two

groups: alignments that stayed on the west side of the creek and those that crossed to the east
briefly before returning to the west at the north end of the property. Within these two groups
were a variety of options that considered different tweaks to the vertical and horizontal
alignment, in part to address the implications of whether McCurdy Road will meet the COB
at grade or one will cross the other at an overpass. We have selected one of the potential
alignments (Option 8 on Figure1.2) to represent the west side alignment options, and another
(Option 7 on Figure 1.2) to represent the east side alignment options. Option 8 was selected
because it is a reasonable worst case scenario for the preferred alignment; although it is
possible that there will be significantly less stream channel and riparian encroachment
necessary in the final design. Option 7 represents a moderate-impact east side alignment,
since some alignments crossed on more fills and others at sharper angles to the creek.
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Figure 1.2

Central Okanagan Bypass alignment alternatives and Mill Creek trail,

showing environmental values and areas of potential impact.
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1.3.2

Rails-with-Trails

The rails-with-trails corridor will follow the CN Railway tracks right-of-way with the
purpose of attracting commuter cyclists and other wheeled recreational users. The running
surface of the trail would be paved and be about 4.5 m wide. The corridor is approximately
22 km long and 20 m wide, and would be fenced to prevent access to the railway tracks
(Hamilton Associates 2002). The alignment parallels Highway 97 for approximately half its
length, and would be constructed adjacent to Mill Creek except for portions at McCurdy
Road and some locations through the industrial area north of Fenwick Road.

1.3.3

Mill Creek Linear Park

A gravel path is proposed to follow the east side of Mill Creek that would accommodate
pedestrians and recreational cyclists, and parallel approximately half of the rails-with-trails
route. Linear park corridors in Kelowna are built on slopes that can be accessed by the
average pedestrian, and are generally a minimum of 10 m wide with 5 m buffers on both
sides of the trail (City of Kelowna: http://www.city.kelowna.bc.ca/CM/Page290.aspx). In
general, linear parks are located outside of riparian reserve zones; however, the buffer area
may encroach on this area as long as there is no disturbance of natural ground cover or
vegetation.

1.4

REGULATORY FRAMEWORK

1.4.1

Municipal Legislation

The City of Kelowna’s Official Community Plan (OCP; City of Kelowna 2006b) indicates
that the COB and associated rails-with-trails and linear park system along Mill Creek fall
within Development Permit Areas (DPA). The steep areas to the north and east of the CN
railway (to north of Fenwick) are a Hazardous Conditions Development Permit Area (Figure
1.2). The intent of these DPA’s is to minimize the effects of development on the natural
environment of hillsides, while preserving slopes of 30% and greater.

Impacts to be

minimized include cuts and fills, tree cutting, regrading and general visual impacts.
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The majority of the alignments along the CN right-of-way and Mill Creek corridor are within
Environmental Development Permit Areas (Figure 1.3). In these DPA’s, natural features will
be identified and guidelines to mitigate potential loss of wetland, wildlife habitat and
indigenous vegetation are required. This may include establishing Riparian Management
Areas to limit potential environmental impacts on hydrological function, fish and fish habitat.
Retention widths must accommodate natural vegetation, wildlife habitat, ground formations,
water features and flood control protection, and be designed to provide a buffer between
urban and rural areas. Provisions for public access may be granted following environmental
assessment and demonstration of “no harm” to features, values and function.

1.4.2

Provincial Legislation

The City has adopted the Riparian Areas Regulation (RAR) of the Fish Protection Act. The
RAR defines riparian setbacks for urban development, based on channel width, channel
orientation, and potential riparian vegetation height. A RAR assessment must be completed
for any development within 30 m of a stream, to determine the RAR setback requirements. If
setbacks cannot be met then Fisheries and Oceans Canada (DFO) must be consulted, and a
Fisheries Act Authorization may be required.

In addition, when specific works are planned in and around streams, it will be necessary to
obtain Section 9 (Water Act) approval (or notification) from Front Counter BC.

Portions of the alignment, between Leathead Road and Fitzpatrick, and the area surrounding
the McCurdy Pond, are within the Agricultural Land Reserve (ALR). Approval for loss of
ALR land must be obtained from the Provincial Agricultural Land Commission (ALC) under
Section 6 the Agricultural Land Reserve Use, Subdivision and Procedure Regulation.

Finally, the B.C. Wildlife Act controls the timing of vegetation clearing to protect nesting and
fledging birds.
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1.4.3

Federal Legislation

If a Fisheries Act Authorization is required, as discussed above, or federal funding is applied
to the project then the environmental aspects of the project will be screened in compliance
with the Canadian Environmental Assessment Act (CEAA). The screening report should
address the issues identified by the federal Responsible Authority.
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Figure 1.3

Development Permit Areas identified within the Official Community
Plan within the project area (Source: City of Kelowna 2006b).
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2.0

METHODS

2.1

INFORMATION REVIEW

The assessment included consolidating the environmental information completed to date
along the alternative alignments for the COB and trails, with particular emphasis on the
preferred alignments. Sources of information that were reviewed include:
1. Discussions with the City of Kelowna (Table 2.1);
2. The conceptual design report for the southern portion of the COB, to McCurdy Road
(Associated Engineering Ltd. 2005);
3. The conceptual designs for the COB through the Marshall property (Stantec
Engineering Ltd. 2006);
4. The environmental assessment reports for the North-End Connector (ECL Envirowest
Consultants Ltd. 1998, 2000)
5. The rails-with-trails feasibility study (Hamilton Associates 2002);
6. Mill creek linear park trail environmental report for Development Permit (EBA 2006)
and the associated trail alignments;
7. Various environmental assessment reports for areas relevant to the COB project (e.g.
for Marshall feedlot, University Heights) completed by Summit (2006a, 2006b)
8. Stream Habitat Information Mapping (SHIM) for Mill Creek (Ecoscape 2005);
9. Orthophotos and topographic maps of the project area; and,
10. Rare element tracking lists for the Okanagan-Shuswap Forest District, available from
the Conservation Data Centre (CDC 2006a); and,
11. A search of the Conservation Data Centre database was commissioned to obtain
records of any observations of rare, threatened, or endangered species or ecosystems
(CDC 2006b).
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Table 2.1.

People contacted at the City of Kelowna regarding this assessment.

Name

Title

Ron Westlake
Andrew Albiston
Andrew Gibbs
Mark Watt

Transportation Manager
COB Project Manager
Parks Design and Construction Supervisor
Environment and Solid Waste Manager

2.2

FIELD RECONNAISSANCE

An overview-level field reconnaissance was completed by Corinna Hoodicoff, R.P.Bio. and
Brent Phillips, R.P.Bio. on September 18, 2006, which included vegetation, wildlife and
wildlife habitat inventory and identification of natural features (e.g., wetlands, cliffs). For
the purposes of this assessment, we divided the alignment into four sections, from south to
north (Table 2.2). During the field reconnaissance, we walked a portion of the alignment and
recorded biophysical information at specific locations within each section (Table 2.2).

Table 2.2.

Sections of the project area and inventory plots conducted during the field
reconnaissance (Appendix A1 and A2).

Project

Description

Inventory Plot and Location

Site #1: City Works Yard at Hardy Street
Site #2: Railroad tracks at Dilworth Drive

Section 3

Spall Rd to the wetland area north of
Cary Rd, including the City Works
Yard and Dilworth Dr
The wetland north of Cary Rd to
McCurdy Rd, including the Marshall
Feedlot
McCurdy Rd to Sexsmith Rd

Section 4

Sexsmith Rd to Highway 97 at UBCO

Site #6: Mill Creek at Adams Rd
Site #7: Carney Pond

Area
Section 1

Section 2
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3.0

BASELINE ENVIRONMENT

3.1

LAND USE

Land use within the project area is a mixture of urban, industrial, residential and agricultural.
Section 1, at the south end of the COB alignment, closest to downtown Kelowna, is
surrounded by dense urban development and the Kelowna Golf and Country Club to the
north (Appendix A). Access to the City Public Works and Transit yards, located off of
Hardy Street, would be across the COB and Mill Creek. The COB alignment follows the CN
tracks north through relatively natural habitat in a narrow corridor between Mill Creek and
the toe of Dilworth Mountain. The upper slopes of Dilworth Mountain rise to the west of the
alignment, much of which have been developed for residential uses.

The potential alignment of the COB passes through parcels in the Agricultural Land Reserve
(ALR) between the Marshall feedlot property and Sexsmith Road and again just before the
connection between the COB and Highway 97 (Appendix B). Segments 2 and 3 pass
through a narrow corridor constrained by Mill Creek and the steeper slopes of Dilworth
Mountain, passing near the base of the slope through natural grassland in some areas. The
COB alignment is located downslope of a high-pressure natural gas pipeline until mid-way
through Section 3.

North of the Marshall property (near McCurdy Road), the COB

alignment diverges from Mill Creek and the railway tracks.

Section 4 of the COB alignment runs along the lower slopes of the ridge before dropping into
low-lying agricultural and residential land around Sexsmith Road, passing through the
forested UBC South lands, and connecting to Highway 97 (Appendix A). The hillslopes in
this section are mainly Douglas-fir forest and the large hay field near the connection with
Highway 97 is in the ALR. The forested UBC South lands are heavily used for hiking,
biking and horseback riding activities by local residents; although the land is privately held.

3.2

CLIMATE AND BIOGEOCLIMATIC ZONES

The following climate normals information has been recorded from the “Kelowna A” station
for the period of 1971 to 2000 (Environment Canada 2006). The mean January and July
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temperatures were –3.8 °C and 16.3 °C respectively, and the average annual precipitation
was 380.5 mm of which 101.8 mm (water equivalent) fell as snow. There is a significant
summer soil moisture deficit in the general project area.

The project area is located within the Okanagan Very Dry Hot variant (xh1) of the Ponderosa
Pine zone. The Ponderosa Pine (PP) zone occurs at low elevations along dry valleys within
the interior of British Columbia. This zone is associated with dry, arid climates where
summers are typically warm and dry and winters are cool with light snowfall.

3.3

TOPOGRAPHY, GEOLOGY, AND SOILS

Native soils typically found in the PPxh1 are dark brown chernozems and orthic or eluviated
eutric brunisols (Meidinger and Pojar 1991). The lower slopes of Dilworth Mountain are
anticipated to have a surficial layer of topsoil over a veneer of glacio-lacustrine silt over
volcanic bedrock (Beacon 2006). Geotechnical investigations on the feedlot at McCurdy
Road identified layers of silt, sand and gravel, and clay below the surficial soils.
Groundwater was encountered between 0.9 and 2.5 m below the existing grade (Beacon
2006). No other geotechnical information was reviewed for this overview assessment.

3.4

HYDROLOGY AND AQUATIC HABITAT

Key areas from South to North are identified in Appendix A, and are labelled:
1. Mill Creek corridor (Section 1-4),
2. Wetland A opposite Cary Road (Section 2),
3. Wetland B at Marshall Feedlot (Section 2), and
4. Carney Pond (off of Section 4).

Mill (Kelowna) Creek flows roughly parallel to the proposed COB between the Kelowna
airport and Okanagan Lake, entering the lake adjacent to the Okanagan Lake bridge. The
Mill Creek watershed covers an area of approximately 224 km2. The lower watershed,
downstream of the airport, is the area of concern for this project. Peak flows in the creek
occur during spring snowmelt, with a secondary peak during fall rain events. There is a
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diversion on Mill Creek that diverts flows in excess of 5.8 m3/s to Mission Creek, with a
maximum capacity in the diversion of 11.6 m3/s (UMA 1994). The diversion is located
about midway between Dilworth Drive and Cary Road.

Much of the channel through the urbanized section of Kelowna has been realigned or
channelized, and riparian buffers are narrow. Mill Creek supports a broad range of fish
species, including burbot, carp, kokanee, largescale sucker, northern pikeminnow, peamouth
chub, prickly sculpin, rainbow trout, and redsided shiner (BCF and DFO 2006). While, the
creek remains among the most important contributors of kokanee and rainbow trout to
Okanagan Lake, much of the historic salmonid spawning habitat has been lost due to
deposition of excessive amounts of fine sediment onto spawning gravels. Only a few patches
of spawning habitat were observed in the segments of channel that are near the COB
(Appendix D, Summit 2006b). In addition, there are few deep pools and little large woody
debris in the channel (Appendix D).

In the area of McCurdy Road (Marshall Feedlot) the channel averages 11.2 m wide, with a
floodplain that is often partially wetted due to backwatering from beaver dams. The channel
adjacent to the feedlot has an average gradient of 0.6%, with riffle-pool morphology and
substrates ranging from silt to gravel. The riparian buffer of trees and shrubs around the
channel averages less than 8 m wide due to agricultural practices (Summit 2006b). There are
numerous locations with significant amounts of bank erosion, especially in parts of the creek
next to the feedlot that have no trees or shrubs in the riparian zone resulting in channel banks
are nearly vertical (Appendices D5 and D6).

There is a small stream, possibly ephemeral, that drains wetlands near Rifle Road and enters
Mill Creek a few meters south of the proposed McCurdy Road crossing of the creek. The
stream was examined in May and again in September 2006 and was observed to be about 0.2
m wide and 0.03 m deep, near the mouth. The channel substrate is silt and organic material
and it is unlikely that the stream is regularly used by fish; although there are no barriers to
prevent small fish from entering the stream. There are no significant streams entering Mill
Creek in the area where the COB is close by (BCF and DFO 2006)
Summit Environmental Consultants Ltd.
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There are three substantial wetlands adjacent to Mill Creek that could be directly impacted
by the proposed COB (Appendices D4 to D6). The first is at the transition between Sections
1 and 2 (Appendix A1) and is also shown in Appendix D4. This wetland is bounded by the
rail line to the south and steep hillside to the north. A culvert (about 300 mm diameter)
drains into the wetland from the residential area above. Water in the culvert during the
September field assessment was observed to be about 2 cm deep.

The other two substantial wetlands are adjacent to the feedlot near McCurdy Road
(Appendices A2, D5 and D6), the larger of which extends to about 70 m from the channel,
but has been degraded by the storage of waste material and machinery within the wetland and
the presence of an unpaved road bisecting the wetland. Both of the wetlands adjacent to the
feedlot have high densities of noxious weeds in some areas. There are also smaller wetlands
adjacent to the creek and/or rail line that are near the COB alignment. All three of the
substantial wetlands are dominated by cattails and do not have large areas of open water.

Finally, Carney Pond lies between the proposed COB route and the railway, adjacent to the
hay field (ALR land) at the north end of the COB. Carney Pond is one of the unique and
important aquatic features identified by the City of Kelowna in their wetlands brochure. The
pond is largely open water, with a broad band of emergent vegetation around the perimeter
and trees/shrubs in portions of the adjacent upland area. The pond drains into Mill Creek
across the rail line and Highway 97; although, outflow from the pond is likely not
continuous.

3.5

WATER QUALITY

Water quality in the Okanagan is a major consideration in several important uses including
drinking water, recreation and fisheries. Excess phosphorus is one of the key factors that
impacts water quality in the valley.

Phosphorus is the nutrient most responsible for

controlling the amount of algae in area lakes, which in turn influences water quality and fish
production. The largest diffuse source of phosphorus in Okanagan streams and lakes has
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been identified as animal wastes, notably from cattle feedlots and wintering areas, exceeding
inputs from septic fields and logging (Nordin et al. 2001). Water quality has been identified
as the main issue limiting fish habitat values in Mill Creek (Wildstone 1992).

Based on the City’s State of the Environment Report (City of Kelowna 2003), there are 40
stormwater outfalls into Mill Creek, which contribute to elevated turbidity levels in the
creek. Other water quality parameters are also periodically elevated beyond the guidelines
for the protection of aquatic life, especially some metals. The Marshall feedlot is identified
as contributing to reduced habitat quality in Mill Creek; although the mechanism and
magnitude of impacts were not identified. The installation of storm receptors and
construction of water treatment wetlands are identified as potential means to improve water
quality in the creek.

3.6

VEGETATION AND WILDLIFE

The PPxh1 biogeoclimatic zone often is comprised of a mosaic of grassland and open
ponderosa pine and Douglas-fir forest, with deciduous forests occurring along riparian
corridors.

Vegetation that characterizes the PPxh1 includes rabbitbrush, bluebunch

wheatgrass, Rocky mountain fescue, Idaho fescue, arrow-leaved balsamroot, Saskatoon and
yarrow (Lloyd, et al. 1990). In addition, the areas closest to urban development and road and
railway rights-of-way had a variety of weed species.

There are five main habitat types represented in the project area, including 1) riparian habitat
along the Mill Creek corridor and at wetlands and ponds, 2) grassland, 3) forest, 4)
agricultural areas, and 4) rock outcrops and bluffs. The vegetation and wildlife potentially
found in each habitat type in the project area are described in the following subsections.
Where the project area crosses through urban areas, only riparian habitat along Mill Creek is
considered. Vegetation identified during the field reconnaissance is summarized in Table
3.1, and wildlife observed during the field reconnaissance are listed in Table 3.2. Both tables
are located at the end of Section 3.6
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3.6.1

Riparian and Wetland Habitat

Riparian habitat occurs in all sections of the alignment that run adjacent to Mill Creek.
Much of the riparian habitat along Mill Creek contains trees and shrubs, including mature
black cottonwood, willow, red-osier dogwood, alder, and reed canarygrass. In degraded
areas, grasses and weeds, including nodding wood-reed, dandelion, thistle, stinging nettle,
and great burdock are common.

Carney Pond (Section 4) and the other main wetlands identified within the project area
(Sections 1, 2 and 3) are dominated by vegetation species such as cattail, bulrush, reed
canary grass, Baltic rush, woolly sedge, and common spike-rush (Photo 14). Weed species
identified in the wetland area include lamb’s quarters, thistle species, and mint.

Wetland areas are important as they store water and maintain water quality by filtering
sediment and toxins. Riparian and wetland habitats are particularly important features in dry
climates as they provide foraging, nesting, watering and breeding habitat for a diversity of
wildlife, and are natural movement corridors. For example, snakes (e.g., rubber boas and
common garter snakes) forage in the dense vegetation, and amphibians (e.g., long-toed
salamanders and tree frogs) require moist conditions within the dry grasslands. Passerine
birds (e.g., red-winged blackbird, marsh wrens and common yellow-throats) nest in dense
riparian habitat, and American bitterns, soras, and Virginia rails occur in emergent vegetation
in marshes and surrounding ponds. Finally, open water on Carney Pond provides breeding
habitat for various dabbling and diving ducks, and potential year-round habitat for painted
turtles.

3.6.2

Grassland Habitat

The majority of the project area is comprised of grassland habitat on the dry, western aspect
slopes above Mill Creek. There are small patches of ponderosa pine and Douglas-fir trees in
depressions and moisture receiving-sites, and areas of big sagebrush and rabbitbrush.
Because of the proximity to urban development and other disturbances caused by livestock
grazing and human activity, much of the grassland habitat is in a weedy, degraded state.
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This is particularly evident upslope of the Marshall Feedlot (Section 2) and adjacent to
Dilworth Drive (Section 1).

Grasslands provide abundant forage for deer, and habitat for small mammals, including
northern pocket gophers, meadow voles, and yellow-bellied marmots. Predators attracted to
prey in these areas include coyotes, foxes, badgers, and an array of raptors (e.g., American
kestrels, red-tailed hawks, and Cooper’s hawks). Other birds commonly associated with
grassland habitat include western meadowlark, horned larks, vesper sparrows, black-billed
magpies, California quail, and ring-necked pheasants. Grassland and sagebrush habitats are
particularly important for many species at risk, as discussed in Section 3.7.

3.6.3

Forest Habitat

The main forest habitat within the project area occurs south of the UBCO campus (referred to
as the “UBC South” lands), which extends northwest to Robert Lake. The portion of the
UBC South lands closest to the COB alignment is mainly ponderosa pine, with some
Douglas-fir on the gentle mid- to lower slopes. The forest here is characteristic of mesic
(PPxh1 /01) site units, with a sparse shrub layer of saskatoon, common snowberry and
Oregon grape. Agricultural fields and pastures flank the north and south ends of the forest
(Section 3.6.4).

The dry conditions and low snowfall in the PPxh1 provides suitable habitat for ungulates
(e.g., mule deer and white-tailed deer) seeking refuge in forests during winter months.
Forests adjacent to grassland also are important cover and foraging habitats. Species that
commonly occur here feed on large conifer seeds (e.g., Clark’s nutcracker, pygmy nuthatch,
and yellow-pine chipmunk) or bark insects (e.g., northern flicker and hairy woodpecker).
Due to the size of the trees, there is only limited habitat potential for cavity nesting in this
habitat type.
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3.6.4

Agricultural Habitat

The agricultural habitats in the project area include the Marshall feedlot (Section 2), which
includes the cattle feedlot and adjacent hay fields.

The fields here appear to be used

primarily for growing hay and alfalfa; although there are a wide variety of weeds mixed with
the crops and along the field margins (e.g., lamb’s quarters and field pepper-grass, perennial
sow-thistle, summer-cypress, sulphur cinquefoil, knapweed, great mullein, and Hound’s
tongue). The land used for the feedlot is unvegetated and covered with animal waste and
coarse woody debris. Farther to the north, the COB alignment passes through pastures and
hay fields in Sections 3 and 4, including a pasture to the south of the UBC South lands, and a
hay field near the northern extent of the project area.

Agricultural fields in the project area occur in flat areas of the lower valley. White-tailed and
mule deer commonly graze these areas. Agricultural fields also attract abundant small
mammals that feed on the crops, and predators (e.g. coyotes and raptors), in turn, are drawn
to the prey.

Many non-native bird species also occur in agricultural areas, including

European starling, rock dove, house sparrow, California quail, and ring-necked pheasant.
Bird species observed on the Marshall Feedlot property between fall 2005 and spring 2006
include many raptors (e.g., gyrfalcon, peregrine falcon, red-tailed hawk and Swainson’s
hawk; Summit 2006b). The gyrfalcon has been present at the feedlot during the winter for
the past few years and appears to feed primarily on birds that are attracted to the feedlot
operation, such as rock pigeon.

3.6.4

Rock Outcrops and Bluffs

Rock outcrops and broken rock bluffs are regular features found in the PPxh1, and occur
adjacent to the wetland in the north of Section 1 in the project area. Generally, there is little
vegetation associated with these features. Silt banks are also included in this habitat type,
and were identified south of Dilworth Drive along the railway tracks. The silt banks are used
by nesting bank swallow and belted kingfisher (Photo 3).
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Rock outcrops and silt banks provide specialized habitat for wildlife, many of which are
considered rare or endangered.

Snakes, including the western rattlesnake, Great Basin

gopher snake and yellow-bellied racer bask on ledges and hibernate in rock crevices. Rock
outcrops are used by mammals like yellow-bellied marmots, bushy-tailed woodrats and
porcupines. A porcupine den was identified at the rock outcrop upslope of the wetland in the
north of Section 1 (Photo 7).
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Table 3.1.

Common vegetation observed during the field reconnaissance on September
19, 2006.

Common Name
Trees and Shrubs
alder
big sagebrush
black cottonwood
black hawthorn
common juniper
common snowberry
pasture sage
rabbitbrush
saskatoon
tall Oregon-grape
trembling aspen
water birch
willow
Herbs – Grassland,
Forest
arrow-leaved balsamroot
bluebunch wheatgrass
Idaho fescue
Rocky mountain fescue
twinflower
yarrow

Scientific Name
Alnus sp.
Artemisia tridentata
Populus balsamifera
Crataegus douglasii
Juniperus communis
Symphoricarpus albus
Artemisia frigida
Chrysothamnus
nauseosus
Amelanchier alnifolia
Mahonia aquifolium
Populus tremuloides
Betula occidentalis
Salix spp.

Balsamorhiza sagittata
Pseudorogneria spicata
Festuca idahoensis
Festuca saximontana
Linnea borealis
Achillia millefolium
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Common Name

Scientific Name

Herbs - Wetlands
baltic rush
bulrush
cattail
common spike-rush
stinging nettle
woolly sedge
reed canarygrass
Herbs – Non-Native

Juncus balticus
Scirpus spp.
Typha latifolia
Eleocharis palustris
Utrica dioica
Carex lanuginosa
Phalaris arundinacea

cheatgrass
common hounds
tongue
great burdock
great mullein
knapweed
lamb’s quarters

Bromus tectorum
Cynoglossum
officinale
Arctium lappa
Verbascum thapsus
Centaurea ssp.
Chenopodium album

mint
red-osier dogwood
reed canarygrass
sulfur cinquefoil
thistle

Mentha spp.
Cornus stolonifera
Palaris arundinacea
Potentilla recta
Circium spp.
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Table 3.2.

Wildlife observed during the field reconnaissance on September 19, 2006
within each habitat type.

Common Name
Wetland Specialists
American coot
American wigeon
belted kingfisher
gadwall
great blue heron
mallard
red-winged blackbird
ruddy duck
beaver (dams)
Upland Mammals
badger (burrows)
mule deer (observation
and pellets)
northern pocket gopher
(mounds)
vole sp. (observation and
sign)
coyote (scat and tracks)
porcupine (den and scat)
Raptors
American kestrel
Cooper’s hawk
red-tailed hawk

Scientific Name

Common Name

Scientific Name

Taxidea taxus
Odocoileus hemionus

Birds
American crow
American robin
black billed magpie
black-capped chickadee
California quail
Cassin’s vireo
cedar waxwing
common raven
house finch
mourning dove
northern flicker
orange crowned warbler

Corvus brachyrhynchos
Turdus migratorius
Pica hudsonia
Poecile atricapillus
Callipepla californica
Vireo cassinii
Bombycilla cedrorum
Corvus corax
Carpodocus mexicanus
Zenaida macroura
Colaptes auratus
Vermivora celata

Thamomys talpoides

ring-necked pheasant

Phasianus colchicus

Microtus spp.

rock dove

Columbia livia

Canus latrans
Erythrizon dorsatum

song sparrow
spotted towhee
western tanager
white-crowned sparrow
yellow-rumped warbler

Melospiza melodia
Pipilo maculatus
Piranga ludoviciana
Zonotrichia leucophrys
Dendroica coronata

Fulica americana
Anas Americana
Ceryle alcyon
Anas strepera
Ardea herodias
Anas platyrhynchos
Agelaius phoeniceus
Oxyura jamaicensis
Castor canadensis

Falco sparverius
Accipiter cooperii
Buteo jamaicensis

3.7

RARE ELEMENT OCCURRENCES

3.7.1

Ecological Communities

An ecological community is a unit of vegetation with a relatively uniform species
composition and physical structure that tend to have characteristic environmental features
such as bedrock geology, soil type, topographic position, climate, and energy, nutrient and
water cycles. In general, ecological communities in the province are considered rare (i.e.
red- or blue-listed1) based on its potential range and the actual area that it occupies, its

1

Red-listed species are those indigenous species or subspecies that have, or are candidates for Extirpated, Endangered, or
Threatened status in British Columbia. Extirpated taxa no longer exist in the wild in British Columbia, but do occur
elsewhere. Endangered taxa are facing imminent extirpation or extinction. Threatened taxa are likely to become
endangered if limiting factors are not reversed.

Summit Environmental Consultants Ltd.
Project #707-07.01 Central OK Bypass Environment
23

FINAL REPORT
5-January-2007

condition, and the degree of change that is anticipated over the short-term (<100 year) and
long-term (>100 years) (CDC 2006a).

There are ten red- and blue-listed ecological communities identified by the B.C.
Conservation Data Centre with the potential to occur in the project area (CDC 2006a). Of
these, one is characteristic of wetland areas, four occur in grassland habitats, three in
ponderosa pine forest, and three in Douglas-fir forests (Table 3.3). The wetlands and Carney
Pond are considered sensitive habitats and rare ecological communities.

While open

ponderosa pine grasslands of the Okanagan generally are considered rare in the province
(Iverson and Cadrin 2003), much of the project area is in a relatively degraded condition
because of its close proximity to developed areas. Therefore, rare ecological communities, if
present, likely occur in small patches and isolated areas.

Blue-listed species are those indigenous species or subspecies considered of Special Concern in British Columbia because
of characteristics that make them particularly sensitive to human activities or natural events. Blue-listed taxa are at risk, but
are not Extirpated, Endangered, or Threatened.
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Table 3.3.

Rare and endangered ecological communities with the potential to occur in the
project area (CDC 2006a).

Common Name

Scientific Name

common cattail marsh

Typha latifolia Marsh

big sagebrush - bluebunch
wheatgrass
big sagebrush / bluebunch
wheatgrass arrowleaf balsamroot
bluebunch wheatgrass arrowleaf balsamroot
threetip sagebrush /
bluebunch wheatgrass arrowleaf balsamroot
ponderosa pine / bluebunch
wheatgrass - rough fescue

Artemesia tridentataPseudoroegneria spicata
Artemesia tridentate/
Pseudoroegneria spicata Balsamorhiza sagittata
Pseudoroegneria spicata Balsamorhiza sagittata
Artemisia tripartita /
Pseudoroegneria spicata Balsamorhiza sagittata
Pinus ponderosa /
Pseudoroegneria spicata - Festuca
campestris
Pinus ponderosa /
Pseudoroegneria spicata - Festuca
idahoensis
Pinus ponderosa / Aristida
purpurea var. longiseta
Pseudotsuga menziesii - Betula
occidentalis / Acer glabrum
Pseudotsuga menziesii /
Symphoricarpos albus /
Calamagrostis rubescens
Pseudotsuga menziesii /
Symphoricarpos albus - Spiraea
betulifolia

ponderosa pine / bluebunch
wheatgrass - Idaho fescue
ponderosa pine / red threeawn
Douglas-fir - water birch /
Douglas maple
Douglas-fir / common
snowberry / pinegrass
Douglas-fir / common
snowberry - birch-leaved
spirea

3.7.2

BC
Statu
s
Blue

BEC Zone

Habitat Type

PP/Wm05

Red

PPxh1/00

Carney Pond,
wetlands
Grassland

Red

PPxh1/03

Grassland

Red

Grassland

Red

PPxh1/00
K
PPxh1 /00

Blue

PPxh1/05

Ponderosa pine
forest

Blue

PPxh1/01

Ponderosa pine
forest

Blue

PPxh1/02

Red

PPxh1/08

Ponderosa pine
forest
Douglas-fir forest

Red

PPxh1/06

Douglas-fir forest

Red

PPxh1/07

Douglas-fir forest

Grassland

Plants

There are 17 plant species considered rare and endangered in the province or by COSEWIC2
with the potential to occur in the project area (CDC 2006a), and are listed in Appendix E. Of
these, nine were identified by the CDC (2006b) to occur within 10 km of the project area
(Table 3.4).

All occur in or adjacent to wetland or lakeshore habitats except slender

hawksbeard, which occurs in grassland and open forests. No rare plants were identified

2

The Committee on the Status of Endangered Wildlife in Canada (COSEWIC; www.cosewic.gc.ca), is the
independent agency that determines the status of species in Canada.
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during the field reconnaissance in September 2006, and most are unlikely to be present
because of the degraded condition of the area.
Table 3.4.

Rare and endangered plant species identified within 10 km of the project area
(CDC 2006b).

English Name

Scientific Name

BC
Status

Habitat and
Last Confirmed Observation

awned cyperus

Cyperus squarrosus

Blue

false-pimpernel

Lindernia dubia var.
anagallidea
Marsilea vestita
Carex sychnocephala

Blue

Sandy shoreline around Duck Lake (1954,
1994)
South end of Duck Lake near railway (1998)

Salix amygdaloides
Cyperus erythrorhizos
Leersia oryzoides
Crepis atribarba ssp.
atribarba
Elatine rubella

Red
Red
Blue
Red

hairy water clover
many-headed sedge
peach-leaf willow
red-rooted cyperus
rice cutgrass
slender hawksbeard
three-flowered
waterwort

3.7.3

Red
Blue

Blue

South of Duck Lake (1994)
Common on moist grassy flats, south shore of
Duck Lake (1994)
South/east end of Duck Lake (1994)
South end of Duck Lake (1994)
Near edge of Duck Lake (1994)
Kelowna (1951)
Muddy flat at the south end of Duck Lake
(1994)

Wildlife

There are 22 birds, 14 mammals, six reptiles and 20 invertebrate species that are considered
rare and endangered, and have the potential to occur in the project area (CDC 2006a;
Appendix E). Of these, seven have been previously reported from within 10 km of the
project area (Table 3.5). Those rare and endangered species observed during the field
reconnaissance in September 2006 or previous assessments are also noted.
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Table 3.5.

Rare and endangered wildlife species reported from within 10 km of the
project area and observed during the field reconnaissance.

English
Name

Scientific
Name

COSEWIC BC
Status
Status

American
avocet

Recurvirostra
americana

badger

Taxidea taxus

barn swallow

Hirundo rustica

Blue

great blue
heron

Ardea herodias
herodias

Blue

peregrine
falcon

Falco peregrinus

Swainson’s
hawk

Buteo swainsoni

western
screech owl

Megascops
kennicotti
macfarlanei

Red

Endangered

Threatened

Red

Red

Red

Endangered

Red

Habitat and
Last Confirmed Observation
Nests on the shores and flats of lakes and
sloughs; known at Alki and Robert Lakes
(2000)*
Burrows observed at wetland at the north end
of Section 1 during field assessment (2006);
Prior observation recorded***
Nests in barns or cliff crevices and forages
for insects over water or open areas;
Observed in project area***
Observed along Mill Creek during current
field assessment (2006); Previously reported
*
Nests on cliffs or escarpments with dry
steppes or grasslands nearby for hunting,
Observed at Marshall Feedlot**
Breeds in open woodlands adjacent to
grasslands, farmlands and wetlands;
Observed at Marshall feedlot**
Inhabits open woodland and treed suburban
areas, frequently close to water; Recorded
near Whelan and Mission creeks (2002,
2004)*

Sources: *CDC 2006b; **Summit 2006a; ***Envirowest 2000

Rare and endangered species known to use riparian and wetland habitat in the project area
include Great blue herons that nest in colonies, often in black cottonwood trees (Gebauer and
Moul 2001), and are sensitive to loss of nesting colonies. Although no nests were observed
in the project area, suitable nesting trees and foraging habitats are present along Mill Creek
and other identified wetlands. The western screech owl has been reported several times in
recent years along the Mission Creek greenway, where it has been seen roosting in cavities in
young cottonwoods (CDC 2006b). Suitable habitat is present for this species in the riparian
area along Mill Creek, and they are likely to use the corridor. American avocets breed in
alkaline ponds, and are known to breed at Alki Lake by the Kelowna landfill, and forage at
Robert Lake north of the project area (CDC 2006b).

Grassland-dwelling species, such as badgers, are affected by habitat loss through urban
development, agricultural expansion and fragmentation of habitats resulting from roads. The
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Great Basin pocket mouse has been reported once in the Kelowna area, in a dry gully near
Mission Creek (CDC 2006b), and similar habitats occur in the project area.

Agricultural habitat provides limited habitat for rare and endangered species. The peregrine
falcons, and other raptors observed at the Marshall Feedlot, likely are attracted to the large
flocks of pigeons and blackbirds that forage in the feedlot year round. A Swainson’s hawk
was observed at the Marshall Feedlot, but may also forage in nearby grasslands and nest in
the adjacent forest within the project area. Barn swallows were observed during a previous
assessment of the area in 1997 (Envirowest 2000). Barn swallows nest in barns or other
buildings, and forage on insects over open land and water. Other species that may occur in
hay fields and pastures include the bobolink and long-billed curlews, which have been
observed in the fields surrounding nearby Robert Lake during migration (Russell Cannings,
pers. comm. 2006).

Finally, rock outcrops and bluffs provide critical roosting habitat for bats and hibernacula for
snakes. Spotted bats roost in cliff areas, a small amount of which are present in the project
area; and may forage over open areas in the project area. Western rattlesnakes, Great Basin
gopher snakes, and yellow-bellied racers often hibernate together in rock crevices or talus
slopes (Matsuda, et al. 2006).

4.0

ENVIRONMENTAL IMPACT ASSESSMENT

The following subsections describe the environmentally sensitive areas in the project area,
and the potential impacts that the COB and associated rails-with-trails and Mill Creek linear
park may have on aquatic habitat and water quality, and vegetation and wildlife. Lastly,
potential impacts to key habitats in each section of the project area are discussed in Section
4.4. It is important to note that potential impacts here are estimated based on the conceptual
alignment(s) of the COB and associated trails, some of which we have assumed by
connecting areas of known alignment. A detailed environmental impact assessment that
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quantifies footprints and provides specific mitigation recommendations will be required as
designs progress.

4.1

ENVIRONMENTALLY SENSITIVE AREAS

Key environmentally sensitive habitats in the project area include:
•

Mill Creek and the associated riparian corridor;

•

Wetlands, especially those identified as Environmental DPAs;

•

Rock outcrops and bluffs; and,

•

Steep slopes considered under the Hazardous Conditions DPAs, and other
Environmental DPAs identified in Figure 1.2.

These habitats will be discussed in more detail in the following sections.

4.2

POTENTIAL IMPACTS ON AQUATIC HABITAT AND WATER QUALITY

The COB alignment as illustrated in Appendix A closely parallels Mill Creek from Spall
Road to the Marshall Feedlot at McCurdy Road. It is in these first sections (Sections 1 and
2), and where the rails-with-trails and Mill Creek linear park follow Mill Creek closely, that
there are likely to be conflicts with aquatic habitats and water quality.

According to the Riparian Areas Regulation the riparian setback on Mill Creek will be three
times the channel width to a maximum of 30 m, in addition the setback will be 30 m wide
measured due south measured from the top of bank; which means that the riparian setback on
the creek will likely be between 20 m and 30 m. In addition, wetlands that are contiguous
with the channel will have a 15 m setback around the wetland margin, with a 30 m setback
on the south side. The City has the authority to support bending the riparian setback,
reducing it to as little as 10 m in exchange for wider setbacks elsewhere. In the likely event
that the RAR setback cannot be accommodated the City will have to obtain a Fisheries Act
Authorization or Letter of Advice from DFO.
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Based on our assumed alignment, there will be two widened road/rail crossings near the City
works yard, as well as about a 200 m long section where the COB will be within a few
meters of the channel bank (Appendices D1 and D2). However, the fish habitat mapping
identifies little noteworthy fish habitat in the areas that will be potential affected, apart from
a patch of spawning habitat near the downstream edge of the first crossing. While altering
the channel and its riparian zone will affect fish habitat in the creek, it should be possible to
mitigate or compensate for the impacts by improving habitat in the impacted section and
elsewhere nearby.

East of Dilworth Drive it appears that there is a section of creek (about 120 m long) that may
be covered by road fills, in which case the channel would have to be moved or culverted
(Appendix D3). There are patches of spawning habitat up and downstream of the potentially
affected habitat, but no noteworthy habitat features in the potentially affected section of
channel. The loss of 120 m of natural channel and its riparian zone could have a significant
impact on rearing and migration habitat in the creek, but as long as the channel is moved and
not culverted, it should be possible to mitigate or compensate for the impacts both in the
affected area and nearby.

The wetland near Cary Road lies nearly completely within the identified COB route,
resulting in the likely loss of about 0.2 ha of wetland habitat, made more significant by the
presence of rock cliffs nearby that are heavily used by wildlife. Water enters the wetland
from a culvert at the northeast edge of the wetland, and from a shallow gulling near the west
end of the wetland. It will not be possible to mitigate impacts to the wetland, but a similar
wetland could be constructed further upstream along Mill Creek, although land would likely
have to be purchased for this use.

On the Marshall feedlot property the COB will not directly impact wetlands, but it may result
in the realignment of about 1,000 m2 of channel (about 90 m); however, there is room to
create a new channel of similar size that could be made to provide improved fish habitat
(Figure 1.2). The channel would be moved into an area that has trees, shrubs and wetland in
the riparian zone. There is one patch of spawning habitat and three deep pools in the section
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of channel that may be impacted (Appendix D4). In addition to creating a new channel there
are opportunities to improve the eroding channel banks nearby (Appendix D5).

Where one of the east side alignments (e.g. Option 7, Figure 1.2) is used for the COB
through the Marshall feedlot property there would be a loss of about 700 m2 of wetland on
the east side of the creek and about 2,500 m2 of channel would be altered by the two COB
crossings, with about another 1,000 m2 altered by the McCurdy Road crossing. The channel
would not be lost but would be altered by bridges or open-bottomed culverts (Summit
2006b).

Carney Pond lies near the north end of the alignment. This pond is an environmentally
sensitive area located next to the railway tracks (Photo 14), and is considered a DPA in
Kelowna’s OCP (City of Kelowna 2006b). While the COB does not directly affect the pond,
it will isolate the pond from adjoining upland habitat between Robert’s Pond to the north and
Alki Lake at the landfill. Also, the rails-with-trails alignment and associated nature trails
may encroach into riparian habitat around the pond.

Riparian values and areas of potential conflict are presented on Figure 1.2. High value
riparian areas contain trees and shrubs, while low value areas are vegetated primarily with
grasses and weeds. The COB alignment (including McCurdy Road) on the west side of the
creek (Option 8) could result in the loss of about 1,600 m2 of high value riparian area, and an
additional 6,800 m2 of low value riparian area. In comparison, the east side alignment
(Option 7) would result in the loss of about 2,700 m2 of high value riparian area and an
additional 8,900 m2 of low value riparian area, not including the losses at McCurdy Road
(which could add another 50% to each number, with large variability depending on the
crossing design).

Between the COB and Mill Creek within the Marshall property there are large areas of
degraded riparian zone that would be suitable for use as part of the mitigation/compensation
program for impacts downstream.

Summit Environmental Consultants Ltd.
Project #707-07.01 Central OK Bypass Environment
31

FINAL REPORT
5-January-2007

4.3

POTENTIAL IMPACTS ON VEGETATION AND WILDLIFE

The COB alignment likely would require large cuts and fills along the base of Dilworth
Mountain extending to the Marshall feedlot at McCurdy Road resulting in the loss of
vegetation and potential wildlife habitat.

Because the habitat in the project area is in

degraded condition, the potential for the COB to affect rare ecological communities and
plants is low. However, high value riparian habitat and associated wetlands along Mill Creek
will be lost under the COB footprint. While no rare plant species were identified during the
reconnaissance, many are associated with wet conditions like those found in this corridor. A
detailed rare plant inventory, especially where the COB and associated trails encroach into
the Mill Creek corridor, should be conducted prior to construction of each phase of the
project. Areas for habitat restoration and compensation, such as in or near the degraded
wetlands near the Marshall Feedlot, should also be considered.

Construction of the COB (and associated McCurdy Road intersection) near Mill Creek will
affect wildlife by restricting access to and along Mill Creek. While the alignment follows
mainly urbanized areas, it isolates the Mill Creek corridor from grassland and forest habitats
upland. Because the COB will separate Mill Creek from upland habitat, wildlife mortality on
the road is expected. Badgers and other small to medium sized mammals, and birds are
especially susceptible as they are highly mobile, and snakes often bask on paved surfaces,
especially adjacent to foraging areas such as riparian corridors, also making them vulnerable.
Larger wildlife, such as deer and bears, will also try to access Mill Creek for water and
forage and may pose a particular hazard to motorists. Providing wildlife access to Mill
Creek, especially at wetlands and along treed draws, should be considered in the design
phases for the COB to reduce the potential for wildlife mortality.

4.4

IMPACT ASSESSMENT BY SECTION

This section presents the same general information as above, but organized by corridor
section. The previous discussion includes more quantification of impacts that does this
section.
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4.4.1

Section 1 – Spall Road to Cary Road

While this portion of the alignment follows the toe of Dilworth Mountain in an area that is
considered quite urbanized, there are some environmentally sensitive areas. The proposed
COB alignment in the southern portion of the section crosses Mill Creek along the existing
railway alignment to the east and west of the Public Works Yard (Photo 1). Also, the COB
will encroach into Mill Creek in an area north of Dilworth Drive, which will require
realignment of the creek channel. Finally, the proposed COB alignment crosses the wetland
at the north end of this section (Photo 4), which will require filling and result in the loss of
this habitat. Immediately upslope of this wetland is the rock bluff that appears to be used by
porcupine (Photo 7), and the badger burrow was located immediately adjacent at the toe of
the slope (Photo 6).

The wetland at the east end of this section currently provides stormwater treatment and
retention capacity for the residential area above. A culverted stormwater/stream outlet from
Dilworth Drive above was identified at the north end of the wetland. It appears that earlier
this year the culvert overflowed somewhere upslope, resulting in deep surface erosion and
deposition of sediments into the wetland (Photo 8). With the loss of this wetland under the
footprint, a stormwater management plan should be developed that adequately
accommodates runoff from the development upland and any additional runoff generated from
impervious surfaces associated with the project.

While, the fish habitat is not of particularly high value in the sections of creek that may be
impacted by the COB in this section, impact mitigation measures should focus on reducing
potential impacts to rearing and migration habitats. If compensation is necessary, there are
degraded instream and riparian areas nearby that could be restored as part of the
compensation measures.

The riparian zone along the creek is quite narrow in some parts of this section so it will likely
be difficult to construct a multi-use trail along the creek without impacting aquatic and
wildlife habitat values.
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The proposed location of the COB will block wildlife access to Mill Creek, and creates a
funnel between Dilworth Drive and the residential development above for wildlife moving
parallel to the creek. This is an area to consider for crossing structures and wildlife exclusion
fencing to prevent wildlife accessing the COB and reduce the potential for wildlife-vehicle
collisions.

The intersection with Dilworth Drive near the railway tracks is outside of environmentally
sensitive areas, and may be a good spot for staging during construction.

4.4.2

Section 2 – Cary Road to McCurdy Road

Section 2 of the combined alignment traverses along the east side of Mill Creek, which is
considered an environmentally sensitive area. The rails-with-trails route also will be located
between the COB and Mill Creek, before crossing the creek south of the Marshall Feedlot
and paralleling Highway 97. The combined footprint of the COB and rails-with-trails likely
will have an impact on Mill Creek and associated sensitive riparian habitats.

Special

consideration should be given to the alignments and design in this section to minimize
potential impacts.

As previously mentioned, the COB will not directly impact wetlands in Section 2 (apart from
the one discussed above) as long as the COB remains on the west side of Mill Creek at the
feedlot property. However, road fills from the COB may encroach on Mill Creek and require
the realignment of about 90 m of channel. The proposed development on the east side of the
creek has been designed to leave sufficient riparian buffer so that the setback will still be
acceptable if a section of channel is moved slightly east. In general, the COB should stay out
of the riparian setbacks, where possible.

The Mill Creek trail runs along the east side of Mill Creek and is shown on Figure 1.2. The
trail is considered the responsibility of the developer and has been incorporated into the
impact mitigation plan for the proposed business park (Summit 2006b). Once the rails-with-
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trails alignment crosses Mill Creek it diverges from the creek towards Highway 97 until
north of McCurdy Road so impacts to aquatic habitats will likely be minor.

Just south of the proposed McCurdy Road crossing of Mill Creek there is a small stream that
enters Mill Creek from Dilworth Mountain. The stream flows downs a moist draw that is
likely used by deer and other wildlife to access Mill Creek. Maintenance of wildlife access
to the creek should be considered in this area to minimize wildlife-vehicle collisions and
reduce impacts to wildlife.

4.4.3

Section 3 – McCurdy Road to Sexsmith Road

In Section 3, north of McCurdy Road, the COB alignment moves upslope of Mill Creek
through grassland habitat. Although this area is still within an Environmental and Hazardous
Conditions DPA, direct impacts on environmentally sensitive areas are minimized until the
COB alignment crosses a wetland DPA at Longhill Road near Sexsmith Road. Water
passage under the COB should be maintained here to prevent fragmentation of the wetland
and isolation of habitat.

The rails-with-trails corridor moves away from Highway 97 at Fenwick Road, and crosses to
the east side of Mill Creek at the existing railway bridge (Photo 11). A wetland is located
north of this site that is identified as a DPA (Photo 12). Encroachment outside of the railway
right-of-way into wetland habitat in this section should be avoided.

4.4.4

Section 4 – Sexsmith Road to UBCO Campus

North of Sexsmith Road, Section 4 of the COB alignment traverses through upland
agricultural and forested habitat. There are no specific environmentally sensitive areas
identified in this area, and it is not located within an Environmental and Hazardous
Conditions DPA until reaching the vicinity of Carney Pond. As previously mentioned,
Carney Pond is an environmentally sensitive area located next to the railway tracks (Photo
14), and is considered a DPA in Kelowna’s OCP (City of Kelowna 2006b). While the COB
does not directly affect the pond, it will isolate the pond from adjoining upland habitat
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between Robert’s Pond to the north and Alki Lake at the landfill. Also, the rails-with-trails
alignment and associated nature trails may encroach into riparian habitat around the pond.

Riparian habitat at the pond is important for a variety of wildlife (e.g., breeding ducks, Great
Basin spadefoots, foraging raptors and bats), and potentially for rare plant species that
require moist or wet conditions. A detailed inventory of wildlife and plants should be
conducted in this area prior to construction. During the design phase, encroachment into
riparian habitat here should be minimized, and a wildlife corridor that links to upland habitat
for large species (e.g., deer and bears) and smaller mammals (e.g., muskrats) and reptiles
(e.g., snakes) should be provided.

Finally, at the extreme north end of the project area on the west side of Highway 97 is
another wetland identified as a DPA.

Potential impacts on this area resulting from

stormwater and associated pollutants should be addressed.

5.0

RECOMMENDATIONS AND IMPACT MITIGATION STRATEGIES

The following sections summarize the recommendations and environmental impact
mitigation strategies for the COB and associated rails-with-trails and Mill Creek Linear Park
corridors during the design and construction phases of the projects.

5.1

RECOMMENDATIONS FOR PROJECT DESIGN

The following points summarize recommendations to consider during the future design phase
of the projects:
•

Minimize potential impacts to environmentally sensitive areas identified in the
project area. These include:
o

Mill Creek and the associated riparian corridor;

o

Wetlands, especially those identified as Environmental DPAs;

o

Rock outcrops and bluffs;

o

Steep slopes considered under the Hazardous Conditions DPAs, and other
Environmental DPAs;
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•

Select alignments that limit cuts and fills required to construct the COB to minimize
the footprint and reduce the potential for erosion and sedimentation of Mill Creek and
other water bodies;

•

Select alignments that minimize encroachment into Mill Creek and its associated
riparian and wetland habitats. If it is necessary to move the channel when the COB is
constructed, a qualified Professional Engineer or Geoscientist should provide
guidance with design and supervise construction of channel restoration on the
property;

•

Where possible, retain wetlands for their habitat values, and ability to retain and filter
water, and where this is not possible, construct wetlands to treat stormwater runoff
and provide habitat for wildlife and plants;

•

Replace high value riparian and wetland habitats along Mill Creek that are lost under
the footprint of the COB or its associated trails at a 2:1 (replacement:loss) ratio in
appropriate locations;

•

Include crossing structures (e.g., underpasses and dry culverts) into design
considerations to provide safe crossing sites and improve wildlife access to important
habitats along the Mill Creek corridor. These should be situated along natural draws
or forested areas meeting the existing habitat along Mill Creek, as identified in
Section 4.4;

•

Where the corridor between the COB and Mill Creek are close, it may be appropriate
to coordinate the rails-with-trails and Mill Creek linear corridor into a single
alignment; and,

•

Conduct a rare plant inventory prior to construction, especially where the COB
encroaches along Mill Creek and its associated wetlands. Rare plants identified
should be salvaged or seeds collected (e.g. for showy milkweed, the larval host of
monarch butterflies) and planted where the COB will not impact, or in constructed
areas with appropriate conditions.
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5.2

RECOMMENDATIONS FOR PROJECT CONSTRUCTION

The following points summarize recommendations to consider during the construction phase
of the projects:
•

Ensure that fish habitat in Mill Creek is not unnecessarily disturbed during
construction of the trails and COB, and that appropriate applications are made under
the Water Act and Fisheries Act;

•

Avoid the use of impervious trail surfaces within 15 m of Mill Creek, in favour of
surfaces that allow natural infiltration of water (e.g., gravel or wood chips);

•

Conduct vegetation clearing on the property outside the main bird nesting and
fledging period (April 15 to July 31) unless a nesting survey has been conducted and
no active nests are present. Raptor and heron nest are protected by the Wildlife Act at
all times of year and construction should be scheduled to have least impact on these
species if nests are present. No raptor or heron nests were noted in the areas likely to
be impacted; and,

•

Retain large conifer (ponderosa pine and Douglas-fir) and deciduous (black
cottonwood) trees and snags, especially in riparian and wetland habitats to provide
wildlife with cavity nesting and foraging opportunities.
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APPENDIX C
PHOTODOCUMENTATION

Section 1 – Spall Road to Cary Road

Photo 1.

Mill Creek riparian vegetation at City Works Yard.

Photo 2.

Beaver dam in Mill Creek at City Works Yard.

Photo 3.

Silt bluffs above the CN Railway tracks at Dilworth Drive.

Photo 4.

Wetland at the north end of Section 1 (view south) with rock bluffs (right).

Section 2 – Cary Road to McCurdy Road

Photo 5.

Wetland at the south end of Section 2 (view north) with CN Railway tracks
(right).

Photo 6.

Badger burrow observed at wetland.

Photo 7.

Rock outcrop providing potential habitat for porcupines, bats and snakes.

Photo 8.

Stormwater erosion (left) and overflow into wetland (right).

Photo 9.

Degraded wetland habitat along Mill Creek (foreground) at the Marshall Feedlot
(background).

Section 3 – McCurdy Road to Sexsmith Road

Photo 10.

Upland habitat at the Marshall Feedlot at small stream.

Photo 11.

CN Railway crossing at Mill Creek north of Fenwick Road.

Photo 12.

Wetland habitat at Development Permit Area north of Fenwick Road.

Section 4 – Sexsmith Road to UBCO Campus

Photo 13.

Wetland habitat at Development Permit Area north of Adams Road.

Photo 14.

Carney Pond from the CN Railway tracks.
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APPENDIX E
RARE AND ENDANGERED
PLANTS AND WILDLIFE

Appendix D. Rare and endangered plants and wildlife found in the PPxhl biogeoclimatic zone.
Class

Scientific Name

English Name

Plants

Agastache urticifolia

nettle-leaved gianthyssop
rigid fiddleneck
western dogbane
freckled milk-vetch
blue grama
narrow-leaved brickellia
slender hawksbeard

Amsinckia retrorsa
Apocynum x floribundum
Astragalus lentiginosus
Bouteloua gracilis
Brickellia oblongifolia ssp.
oblongifolia
Crepis atribarba ssp.
atribarba
Cryptantha ambigua
Gaura coccinea
Gayophytum ramosissimum
Gilia tenerrima
Ipomopsis minutiflora

COSEWIC
Status*

BC
Status

Habitat Description

Blue

Dry to mesic grasslands, meadows and forest openings

Red
Blue
Red
Red
Red

Dry roadsides, fields and disturbed areas
Dry roadsides, shrubs and open forests
Dry grasslands and shrublands
Dry grassland
Dry rocky slopes, grasslands and shrublands

Red

Grasslands, shrublands, and open forests

Lomatium triternatum ssp.
platycarpum

obscure cryptantha
scarlet gaura
hairstem groundsmoke
slender gilia
small-flowered
ipomopsis
nine-leaved desertparsley

Melica bulbosa var. bulbosa

oniongrass

Red

Orobanche corymbosa ssp.
mutabilis

flat-topped broomrape

Red

Pyrrocoma carthamoides var.
carthamoides
Talinum sediforme

Columbian goldenweed

Red

Dry grasslands and rocky slopes

Blue

Dry, open slopes of degraded volcanic rock, ridges and grasslands

Okanogan fameflower

NAR

Red

Dry grasslands and scrubs in steppe zone

Red
Red
Red
Blue

Dry grasslands and shrublands in the steepe and montane zones
Dry sandy slopes in the steppe and montane zones
Dry open slopes or open forest in the montane zone
Dry, open, often sandy sites in the steppe and montane zones

Red

Dry grasslands, rocky slopes and open forests
Mesic to dry meadows, grassy slopes or shrublands in the steppe to subalpine
zones
Parasitic, mainly on Artemisia in dry shrublands in the steppe and montane
zones

Appendix D. continued
Class

Scientific Name

English Name

Birds

Ammodramus savannarum

Grasshopper Sparrow

Asio flammeus

Short-eared Owl

Catherpes mexicanus

BC
Status

Habitat Description

Red

Breeds in dry, moderately open grasslands; cup-nests constructed on the ground

SC

Blue

Canyon Wren

NAR

Blue

Nests in open treeless areas such as grassland, rangelands, dry marshes, farmlands,
low arctic tundra, and brushy fields.
Nests in cliffs, rocky outcrops and boulder piles, human-built structures

Dolichonyx oryzivorus
Falco mexicanus

Bobolink
Prairie Falcon

NAR

Blue
Red

Nests in fields of tall grass
Nests on cliffs or escarpments with dry steppes or grasslands nearby for hunting

Falco peregrinus anatum

T

Red

Nests on cliffs or escarpments with dry steppes or grasslands nearby for hunting

Icteria virens

Peregrine Falcon,
anatum subspecies
Yellow-breasted Chat

E

Red

Inhabits shrubby thickets near streams and pond edges

Megascops kennicottii
macfarlanei

Western Screech-Owl,
macfarlanei subspecies

E

Red

Inhabits semi-open woodlands, treed suburban areas, and cactus deserts,
frequently close to water.

Melanerpes lewis

Lewis's Woodpecker

SC

Red

Otus flammeolus
Picoides albolarvatus

SC
E

Blue
Red
Red

Tympanuchus phasianellus
columbianus
Botaurus lentiginosus
Grus canadensis
Hirundo rustica

Flammulated Owl
White-headed
Woodpecker
Brewer's Sparrow,
breweri subspecies
Sharp-tailed Grouse,
columbianus subspecies
American Bittern
Sandhill Crane
Barn Swallow

Breeds in mature ponderosa pine forests, riparian black cottonwood adjacent to
open areas, and logged or burned coniferous with snags.
Inhabits mature and old-growth montane forests
Mature to old-growth stands of ponderosa pine with snags and stumps for nest
cavities
Breeds in grasslands with sagebrush or rabbitbrush

Blue

Associated with shrub-steppe plant communities

Blue
Blue
Blue

Breeds in wet areas with dense vegetation
Breeds in isolated bogs, marshes, swamps; nests in secluded wetlands
Nest in barns or other buildings, in caves or cliff crevices; forage on insects over
open land and water

Dolichonyx oryzivorus

Bobolink

Blue

Larus californicus

California Gull

Blue

Picoides albolarvatus

White-headed
Woodpecker
American Avocet
Long-billed Curlew
Gray Flycatcher

Nests in fields of tall grass
Ground nests on inlands in open sandy or gravelly areas or along shores of lakes
and ponds, generally with scattered grasses
Mature to old-growth stands of ponderosa pine with snags and stumps for nest
cavities
Nests on the shores and flats of lakes and sloughs
Inhabits flat grassy uplands, open ridges and hillsides; rearing in moist habitats
Inhabits sagebrush habitats and breeds in open ponderosa pine woodlands with a
grassy understory, nests in conifers

Spizella breweri breweri

Recurvirostra americana
Numenius americanus
Empidonax wrightii

COSEWIC
Status*

NAR

E

Red

SC
NAR

Red
Blue
Blue

Appendix D. continued
Class

Scientific Name

English Name

COSEWIC
Status*

BC Status

Habitat Description

Mammals

Antrozous pallidus

Pallid Bat

T

Red

Corynorhinus townsendii

Townsend's Big-eared
Bat
Fisher

Blue

Western Small-footed
Myotis
Fringed Myotis

Blue

Blue

Inhabits low elevation, arid areas, near rocky outcrops and water, such as
grassland and ponderosa pine forests in the vicinity of cliff faces
Roosts in caves or cave-like roosts; forages in arid areas and at conifer forest
edges
Forage in diverse habitats; usually natal dens in large cavities in
cottonwoods
Inhabits near cliffs and rock outcrops in arid valleys; roosts in small
protected crevices
Inhabits arid grasslands and woodlands; roosts in rock crevices, caves, mine
tunnels and buildings
Inhabits arid grasslands; does not require access to water

Blue

Inhabits rangeland, old fields and grassy edge habitats

Martes pennanti
Myotis ciliolabrum
Myotis thysanodes
Perognathus parvus

Amphibians
and Reptiles

Blue

DD

Blue

Reithrodontomys megalotis

Great Basin Pocket
Mouse
Western Harvest Mouse

Sorex merriami

Merriam's Shrew

Red

Sorex preblei
Sylvilagus nuttallii

Preble's Shrew
Nuttall's Cottontail

Red
Blue

Taxidea taxus
Ovis canadensis

Badger
Bighorn Sheep

E

Red
Blue

Euderma maculatum
Reithrodontomys megalotis
Coluber constrictor
Crotalus oreganus

Spotted Bat
Western Harvest Mouse
Racer
Western Rattlesnake

SC
SC
SC
T

Blue
Blue
Blue
Blue

Hypsiglena torquata

Night Snake

E

Red

Inhabits Interior Grasslands, Shrub-steppe, and Ponderosa Pine Forest and
Woodlands.
Inhabits Interior Grasslands, Shrub-steppe, Wetlands, and mixed woodlands.
Inhabits brushy, rocky areas, such as dense sagebrush or antelope brush,
streamside thickets and forest edges
Inhabits open areas and brushlands
Grasslands and shrublands adjacent to escape terrain (e.g., cliffs, talus
slopes)
Roosts in small crevices in tall cliffs in ponderosa pine forests
Inhabits rangeland, old fields and grassy edge habitats
Inhabits grasslands or open areas with a grass understory
Inhabits rocky ridges with crevices or talus slopes in grasslands or open
woodlands
Inhabits arid regions, particularly sandy or rocky habitats

Pituophis catenifer
deserticola
Chrysemys picta
Spea intermontana

Gopher Snake,
deserticola subspecies
Painted Turtle
Great Basin Spadefoot

T

Blue

Inhabits grasslands, shrublands, farmlands, wetlands, and woodlands

SC
T

Blue
Blue

Found in lakes, ponds, slow-moving streams
Breeds in shallow ponds; forages in semi-arid grasslands, shrublands, and
open woodlands

SC

SC

Appendix D. continued
Class

Scientific Name

English Name

Bivalves and
Gastropods

Vallonia cyclophorella
Stagnicola apicina
Fossaria truncatula
Anodonta californiensis
Hemphillia camelus
Promenetus umbilicatellus
Anodonta nuttalliana
Gonidea angulata
Callophrys affinis

Insects

Danaus plexippus
Glaucopsyche piasus
Satyrium behrii
Satyrium californica
Apodemia mormo
Zonitoides nitidus
Argia vivida
Polites sonora
Callophrys affinis
Glaucopsyche piasus
Speyeria mormonia erinna

BC
Status

Habitat Description

Silky Vallonia
Abbreviated Pondsnail
Attenuate Fossaria
California Floater
Pale Jumping-slug

Blue
Blue
Blue
Blue
Blue

Found on bunchgrass slopes, in open, dry forests and in rocky areas

Umbilicate Sprite
Winged Floater
Western Ridged Mussel
Immaculate Green
Hairstreak
Monarch
Arrowhead Blue
Behr's Hairstreak

Blue
Blue
Red
Blue

California Hairstreak
Mormon Metalmark
Black Gloss
Vivid Dancer
Sonora Skipper
Immaculate Green
Hairstreak
Arrowhead Blue
Mormon Fritillary,
erinna subspecies

COSEWIC
Status*

SC

SC
T

E

SC

Blue
Blue
Red
Blue
Red
Blue
Red
Red
Blue
Blue
Blue

Prefers water bodies with mud bottoms
Found in dry to moist coniferous forests, lives near mossy stumps, rocks and
logs and in leaf litter
Lakes and slow rivers in southern BC
Inhabits open sunny slopes with low vegetation, associated with Eriogonum.
Breeds in virtually any patch of milkweed
Inhabits canyons, grassy slopes, wooded areas; associated with host Lupinus
Sagebrush scrub, juniper-pinyon woodland, brushland, pine woodland,
chaparral
Chaparrals, brushland, forest edges, open woodland.
Associated with Eriogonum and rabbitbrush.
Found in marshes and wet edges of rivers, sloughs, lakes and ponds
Inhabits pools near springs or spring-fed streams.
Inhabits moist meadows
Inhabits open sunny slopes with low vegetation, associated with Eriogonum
Inhabits canyons, grassy slopes, wooded areas; associated with host Lupinus

* The Committee on the Status of Endangered Wildlife in Canada (COSEWIC; www.cosewic.gc.ca), is the independent agency that determines that status of species in
Canada. COSEWIC status is defined as SC = Special Concern; TH = Threatened; EN = Endangered; DD = Data Deficient; and, NAR = Not at Risk.

