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Executive Summary
This report is to support Environmental aspects for the Thomson Flats Area Structure Plan (ASP)
Phase One in the City of Kelowna processes. Detailed surveys, background reviews and analysis
were completed in 2016 as part of this environmental component for future development on the
southern boundary of the City of Kelowna. Through this exercise several key aspects were noted.
Firstly, the Thomson Flats Plan area was farmed as early as the 1930’s along the Rembler Creek
corridor. Several pastures, orchards and farm house and light road network was evident in 1938.
As well the surrounding natural areas were open grasslands and forest in 1938. By 1976 a significant
change had occurred, the farm house and orchards were gone after some minor expansion of
agriculture and the construction of several dugouts that remain onsite today. More significant was
the expansion of forest into grasslands and the increase in structural density within forests. This
ingrowth increased until the 2003 Okanagan Mountain Fire drastically changed things again.
From 2003 until present several notable points took place. One obvious one was the lack of forest
– trees – habitat had changed across the entire ASP and surrounding areas. The second was the
construction of the 2003 Debris Fire Berm. This formed a wetland on Rembler Creek, previously not
seen. Another change was urban development now approached the borders of the ASP from the
west and north. This brought with it, in our opinion, some of the most detrimental impacts to the
natural environment of the ASP area, in the form of uncontrolled and regulated recreational use of
these private lands. This use by public has degraded recovery of natural process post-fire and
natural features throughout the ASP lands.
This report outlines baseline Phase One environmental inventories required as a Key input into
planning for Phase Two of the Thomson Flats ASP process. In Phase Two this information can be
used to maintain a “No Net Loss” of remaining sensitive habitat as well as to restore and protect
many of the impacted sensitive features noted.
We have noted further amphibian work is underway in 2017 as one gap within this environmental
baseline and will be added to the Phase Two as new information is produced. This gap should not
impede the Phase Two processes from moving forward into further planning processes and layout.
John Grods R.P.Bio (February 26, 2017)
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1.0 Introduction
In Spring of 2016 Beckingham Environmental Ltd was retained by Canadian Horizons Ltd & Melcor
Developments Ltd to complete an environmental inventory and provide broad direction towards
potential development located in the City of Kelowna area, known as the Thomson Flats (MAP 1).
The purpose of this report is to provide a complete environmental inventory and strategies with
other disciplines to guide proposed development in a responsible environmental manner.
Framework
The foundational framework for the environmental guidelines of this report are embodied in the
current City of Kelowna – Official Community Plan (OCP) ByLaw-10500 and outlined in the Termsof-Reference provided by City of Kelowna: Thomson Flats Area Structure Plan (ASP13-0001).
Additional supporting legislative frameworks are also based on senior government requirements
such as Species at Risk Act (SARA), Fisheries Act, and Migratory Bird Act as several federal
mandates; and Wildlife Act and Water Sustainability Act as a few provincial requirements taken
into consideration.
This environmental reporting was prepared in consultation with the ownership group (Canadian
Horizons Ltd & Melcor Developments Ltd), MMM Group Ltd – Project Leads, and communications
with City of Kelowna and Province of British Columbia Ministry of Forests, Lands and Natural
Resource Operations.
Supporting Inventories
A review of current information pertaining to the subject property and surrounding areas was
conducted and includes the following, but not limited to:
•

Biogeoclimatic maps and orthographic photos of the subject property.

•

BC Conservation Data Centre (CDC).

•

Ecocat, Ecosystems Report Catalogue

•

Water Licences database, Provincial database.

•

Terrestrial Ecosystem Mapping
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Methodologies
The inventories are completed using the province’s Resource Information Standards Committee
(RISC)1 methods and guidelines for collecting, analyzing and reporting environmental information.
Some modifications to these provincial methods were undertaken in adapting to the ASP process
and ensuring gaps and deficiencies were addressed. The main emphasis is to convey ecological
information across a multidiscipline process in an established commonly used natural resource
language and terms.

2.0 Background
2.1

Subject Properties

Located in the City of Kelowna the subject properties total 258.17 hectares, approximate. Legal
property description for the parcels are
•

Plan T28 S24 Lot SE1/4; Part SE ¼, Except Plan PCL C PL A499, KAP49406. Civic
Address: 5265 Upper Mission Drive. (PID 015-122-913). 64.13 hectares. This parcel is
the most western parcel in the Thomson Flats ASP. Accessed via Upper Mission Drive
and Chute Lake Forest Service Road on the west. The property is fenced and gated on
the west, south and north. It is bounded by Chute Lake Forest Service Road to the north
and the southern edge of City of Kelowna.

•

Plan T29 S19 Lot W 1/2; Part SE ¼, Part W ½ of SW ¼, End of Frost Rd. Civic Address:
5300 South Ridge Drive. (PID 015-146-910). 32.43 hectares. Located in the western
portion of the Thomson Flats ASP this property is fenced along the north and bounded
by Chute Lake Forest Service Road to the south. Also the southern boundary of the City
of Kelowna.

•

Plan T29 S19 Lot E 1/2; Part SW ¼, Except Plan THE W 80ac, End of Frost Road. Civic
Address: (S of) Kuipers Cr. (PID 015-146-936). 32.74 hectares. Located in the midportion of the Thomson Flats ASP this property is fenced along the north and bounded

1

https://www.for.gov.bc.ca/hts/risc/about.htm
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by Chute Lake Forest Service Road to the south. Also the southern boundary of the City
of Kelowna.
•

Plan 28237, Lot 1 (PID 004-604-261) Civic Address is (S of) Heweston Ave. 40.48
hectares. Mid-section of the Thomson Flats ASP this property is bounded by the Chute
Lake Forest Service Road to the south along the City of Kelowna boundary.

•

Plan 28237, Lot 2 (PID 004-604-288) Civic Address is (S of) Redstem St. 88.39
hectares. Located on the eastern edge of the Thomson Flats ASP this property is
bounded by Chute Lake Forest Service Road to the south along southern edge of the
City of Kelowna and Myra-Bellevue Provincial Park to the east.

The combined properties will be referenced throughout this report as the “subject area” or “ASP”.

2.2

Topography

The ASP rises from 500 meters above sea level elevation along the north - western boundary edge
to 726 meters along the south. The Thomson Flats ASP consists of two valleys. One is the deeply
incised gulley of Bellevue Creek, which bisects the eastern area in a south to north direction. The
second valley is Rembler Creek flowing east to west in a broader valley system across most of the
Thomson Flats ASP. Surrounding each of these valleys are prominent slopes and knolls with
benches and outcrops.
The valley bottoms at several points throughout the ASP is punctuated by depressional features
also known as “kettles”. Kettles are remnant glacial ice left during retreat as sediments built up
only to leave depressions on the landscape once melted. These features are common in the
general areas known as Kettle Valley and Ponds.

2.3

Historical

A review of historical aerial photography of the area shows the Thomson Flats ASP was actively
farmed in the 1930’s. Several areas throughout the Rembler Creek Valley were cleared and
appeared to be hay fields, figure one. An orchard and farm house was evident on the eastern
portion of Thomson Flats ASP south of Jack Smith Lake. The landscape in 1938 was open forests
and grasslands on the slopes and valley bottom. Bellevue Creek was thick mixed wooded riparian
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old growth of cottonwood and pine. Jack Smith Lake and Frazer Lake were not as extensive as
they are today and much shallower. Rembler Creek flowed through the subject area and appeared
to be already diverted - channeled at several points around the hay fields in 1938. Two wetlands
are seen along Rembler Creek. Also noted, the electrical transmission right-of-way seen currently
to the west of the subject area, was present in 1938.

Figure One. 1938 ortho showing the Thomson Flats ASP outlined in red, approximate. Note the presence of
residence located on the east side of ASP with orchard.

In 1959 the farm house was still present in the east with a further expansion of what appears to be
hay fields, including a field to the east of Bellevue Creek. The orchard present in 1938 is absent
in 1959 and now appears to be a hay field. Jack Smith Lake appears to have increased in size by
this point most likely due to detainment for agricultural purposes. The two wetlands along Rembler
Creek also have increased in size at this point. The natural landscape has filled in considerably
with ponderosa pine and Douglas-fir reducing the grasslands - open forests seen in 1938. Rural
expansion is also now evident to the north of the Thomson Flats ASP.
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Figure Two.

1959 ortho from RDCO web mapping services showing the Thomson Flats ASP.

Note the

expansion of agriculture and ingrowth of trees into open areas from 1938 in figure one.

By 1976 the farm house present on the eastern subject area is now absent. Over 50% of the areas
1938 grasslands are young forests in 1976, as a result of forest encroachment and forest fire
suppression. The fields still appear to be maintained, except for the one east of Bellevue Creek
now appears to be abandoned and filling in with young conifers. Frazer Lake has now also become
more defined as we see presently today. Rembler Creek by 1976 now has one large dugout
present near the site of the farm house over one of the wetted areas previously mentioned, this
manmade pond feature is still present today. The second wetted area along Rembler Creek also
has increased in size from previous years. Rural - urban expansion is again increased north and
west of Thomson Flats ASP by this point.
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Figure Three.

1976 ortho from RDCO mapping services showing the Thomson Flats ASP. The farm house
present is now gone and ingrowth of trees into natural areas has increased significantly from
1938.

By 1995 the surrounding landscape of Thomson Flats ASP is significantly overgrown by Douglasfir forests. Over 90% of grasslands from 1938, have been reduced by forest encroachment. A
second dugout now appears along Rembler Creek, with the other dugout larger and well defined
further upstream. The wetted area further west along Rembler is absent. Urban expansion is
significant to the north and west of Thomson Flats ASP, with a significant reduction in rural
agriculture also apparent.

The once field to the east of Bellevue Creek is now completely

overgrown. Both Jack Smith Lake and Frazer Lake are larger and well defined to what we see
today. Chute Lake Forest Service Road is also now present along the ASP area’s southern
boundary.
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Figure Four. 1995 ortho of the Thomson Flats ASP. Significant ingrowth of trees since 1938, agriculture at this
point is cattle grazing. Note urban expansion has reached the north-west of ASP.

The Thomson Flats ASP, like most of the area, was significantly impacted by the 2003 Okanagan
Mountain fire as seen in the 2006 to 2016 photos. Over 95% of the Douglas-fir forests seen in
1995 are now gone. Stands of trees are still present on the west ASP, a small pocket of trees
along Rembler Creek and Jack Smith Lake. A debris flow berm is now present along Rembler
Creek with a wetted area appearing behind, upstream. This was constructed to prevent any
significant pyroclastic type flows as a result of the 2003 fires upslope.

Urban expansion has

significantly expanded along the northern boundary in what is known as the South Ridge area.
ATV – off roading trails also begin to appear now in the Thomson Flats ASP with an expansion of
the wetted areas along Rembler Creek.
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Figure Five. 2015 City of Kelowna ortho of Thomson Flats ASP showing increased advance of urban areas and
post 2003 Okanagan Mountain Wildfire impacts.

2.4

Climate

The subject area lies within the central Okanagan Valley which is in the rain shadow of the Coast
and Cascade Mountains, and contains some of the warmest and driest areas of the province and
Canada. The Okanagan is characterized as a continental climate of long warm dry growing
seasons, and cool winters with moderate snowfall2.
Air moving into the area generally loses most moisture on the west facing slopes of the coastal
mountains, prior to reaching the Okanagan. There are occasional eruptions of hot dry air from the
Great Basin extending from Mexico to Canada to the south, which in the summer, bring clear skies

2

Lloyd, D, K. Angove, G. Hope and C. Thompson. 1990. A guide to site identification and interpretation for the Kamloops Forest Region.
B.C. Min. of Forests, Victoria, B.C
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and very warm temperatures. In winter and early spring there are frequent outbreaks of cold,
dense, arctic air.
Records from Environment Canada at the City of Kelowna International Airport are in close
proximity to the subject property and can be considered to reflect the weather and climate of the
area3:
• Annual daily average temperature is 7.7°C with average lows in January to - 3.8°C and

average highs in July to 19.1°C. Coldest months are December to February where daily
average temperatures are below 0 °C. July to September are typically the higher daily
temperatures (27.6 °C – 21.5 °C) with extremes recorded to 39.5 °C.
• Annual average precipitation is 381 mm, falling predominantly as rain. Average rainfall is 298

mm, and average snowfall is 102 cm. May to June are typically the wettest months but high
rainfalls have also been recorded in November. February and March are the months with
least amount of rainfall (~22mm). Heaviest snowfalls are in December and January,
contributing as much as 15 - 40% of available precipitation in some years4.
Extreme rain events have increased in frequency over the last number years where July and
September have seen daily rain events with >33 mm.
• Winds are more frequent from the south with extreme gusts more often seen in the winter and

spring. Cold air mass and winds from the north are seen from October to May. Warm
southerly winds are prominent from June to September coinciding with the warmer months.

3
4

http://www.climate.weatheroffice.ec.gc.ca/climate_normals/results_e.html
Meidinger, D. and J. Pojar (compilers). 1991. Ecosystems of British Columbia. Special Report Ser. 6, Ministry of Forests, Victoria, BC.
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2.5

Terrain and Soils

2.5.1

Terrain

The surficial terrain was inventoried and mapped in 1999 - 2000 as part of the Regional District of
Central Okanagan ecosystem mapping project, South Slopes 5 .

Sampling was done on the

Thomson Flats ASP area for this project.
The dominant material present in the Thomson Flats ASP is glacial fluvial tills along the valley
bottoms of Rembler Creek and Bellevue Creek. Covering 60% of the subject area. These areas
of extensive sands and gravels are deep well to rapidly drained materials mainly presenting on the
landscape as plains and terraces with “kettling” observed.
The slopes in the ASP were dominated by silty glacial tills crested by rock outcrops and pockets
of steeper slopes of colluvium.
No organics were noted during this inventory.

2.5.2

Soils

Soils mapping completed in 1940’s6 Indicated the Thomson Flats ASP was dark brown soils group
of the Rutland Gravelly Sandy Loams of the “Kettle Phase”. These soils were noted to be
characteristic of “savannah” type of vegetation dominated by bunchgrasses and “thin stands” of
ponderosa pine. The authors in the 1940’s noted trends in vegetational changes of increased
growth of young trees that appeared to be trending towards “forest conditions”. These were reexamined in 1986 by Wittneben in a Ministry of Environment Technical Report describing in detail
the characteristics of the Rutland soils7. The conclusions drawn on re-examination of Rutland soils
were limitations of agriculture were stoney-gravels with low water holding capacity and are well
suited for urban related uses.

5

Iverson, K, C, Cadrin, D, Spaeth Filatow, and C, Erwin. 2001. Sensitive Ecosystem Inventory: Central Okanagan, 2001. 151pp.
Kelly, C.C. and R.H. Spilsbury. 1949. Soil Survey of the Okangan and Similkameen Valleys British Columbia. Report No. 3 of British
Columbia Survey; Department of Agriculture. 92pp.
7
Wittneben, U. 1986. Soils of the Okanagan and Similkameen valleys: Report No52 British Columbia Soil Survey. Victoria, BC.
6
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Recent soils mapping information has delineated the Thomson Flats ASP into several distinct soil
formations per the Okanagan Soil Management Handbook #68 .
Bedrock Acidic

Paradise (E.EB)

Tomlin (E.EB)

Peachland (E.EB)

Gammil (E.EB)

McDougall (E.EB)

Undifferentiated

Manery (GL.R)

Gartell (R.RG)

2.6

Ecosystems

Ecosystem mapping was undertaken in 2000 as part of the South Slopes Terrestrial Ecosystem
Mapping (TEM) by the Regional District of Central Okanagan5. This same mapping was later
updated in 2007 as part of the City of Kelowna TEM project to described baseline ecological
conditions; as well included Sensitive Ecosystem Inventory (SEI) categories and Conservation
Strategies. This mapping was completed at 1:20,000 scale.
A significant difference to be pointed out here was the 2007 mapping was based entirely in the
1999 terrain base. No changes to the delineated polygons were noted. Both map products were
designated as Okanagan hot-dry Interior Douglas-fir variant (IDFxh1) and ecosystems were
mapped - classed accordingly to this classification. What is noted were changes to the ecosystem
designations between the two map products. Ecosystems changed in 2007 to include a larger
number of ecological units not readily accounted for in 1999 and provide a broader description of
the landscape. As well, the structural stages used in 1999 changed significantly due to the 2003
fire for much of the forested landscape that was accounted for in 2007. It appears there was an
assumption in 2007 that the ecological units would remain the same in light of the intense fire of
2003.

8

Gough, N.A., G.A. Hughes-Games, and D.C. Nikkel. 1994. Soil Management Handbook for the Okanagan and Similkameen Valleys.

Province of BC Ministry of Agriculture, Fisheries and Foods. 119pp.
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Ecosystems mapped as the following for the Thomson Flats ASP area in 2007:
CD:

Black cottonwood/Douglas-fir –Common Snowberry – Red-osier Dogwood

CF:

Cultivated Field

CL:

Cliff

DP:

Douglas-fir/Ponderosa pine – Pinegrass

DW:

Douglas-fir/Ponderosa pine – Bluebunch wheatgrass - Pinegrass

FO:

Douglas-fir / Ponderosa pine –Saskatoon – Mock orange

FW:

Idaho fescue – Bluebunch wheatgrass

OW:

Shallow Open Water

PB:

Douglas-fir/Ponderosa pine – Bluebunch wheatgrass – Balsamroot

PD:

Pond

RO:

Rock Outcrop

RS:

Western redcedar / Douglas-fir – False Solomon’s Seal

SD:

Hybrid white spruce/Douglas-fir – Douglas maple – Dogwood

SP:

Douglas-fir/Ponderosa pine – Snowbrush – Pinegrass

UR:

Urban

Bolded units indicate ecosystems designated in both 1999 and 2007 inventories.

FW changed in 2007 from a Cultivated Field (CF) designation in 1999 and was then deemed a
sensitive grassland under SEI. This feature was noted in the historical review of Section 2.3 as
one of the earlier cultivated fields from the 1930’s in the ASP that was allowed to overgrow with
trees into the 1990’s. Given the longer historical context of this agricultural feature, it is our opinion
CF would be the proper designation currently.
Urban now was included into the 2007 inventory with the polygons stretching out to include the
development of South Ridge that was not present in the 1999 inventory.
These ecosystems rank in sensitivity under the SEI for the Thomson Flats ASP as
GR:gd – Grassland disturbed
MF:co – Mature forest coniferous
OF:co – Old forest coniferous
RI:fp – Riparian bench
RI:ff – Riparian fringe
RI:gu – Riparian gulley

Page | 12

Thomson Flats ASP 2017

SV:ro - Sparsely vegetated, rock outcrop
SV:cl – Sparsely vegetated cliff
WD:co - Coniferous woodland
WN:sw – Shallow open water
NS – Not Sensitive

These SEI designations are a result of the ecosystem classifications assigned during the 2007
mapping project. The “Old Forest” designation no longer is present due to the 2003 fire; it was
located on Bellevue Creek corridor and has been misclassified.
Overall conservation zone analysis undertaken for the Central Okanagan SEI selected the subject
property was rated as “not applicable”, an overall nil conservation values. Bellevue Creek was
designated as a “core” conservation area with associated buffers.
The inventory undertaken for the 2016 Thomson Flats ASP will be using the 2007 classification.

2.7

Hydrology

Several water features are located on and in vicinity of the Thomson Flats ASP.
Bellevue Creek runs from south to north along the eastern ASP area. Identified as Bellevue Creek,
watershed code 310-789400, stream length of 20.44kilometers and a stream order of 3 by the
province of British Columbia. Fish are present in the creek and listed as Kokanee, prickly sculpin
and rainbow trout. Bellevue Creek flows directly into Okanagan Lake.
Rembler Creek flows east to west through the ASP area. Watershed code 310-785800 with a
stream length of 2.42 kilometers and stream order of two. No fish have been listed with the
province for this creek, it does flow into Okanagan Lake.
Jack Smith Lake touches along the northern ASP boundary.
City of Kelowna SHIM and WIM were reviewed.
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2.8

Conservation Data Centre

British Columbia Conservation Data Centre (CDC) is an extension of Ministry of Environment and
is the provincial coordinator of tracking rare and endangered species (native plants, animals, and
natural plant communities) in British Columbia on provincial, national and international levels.
CDC lists twelve possible rare plant species for the area, nine blue and three red listed species.
Only one of these were listed by Committee On the Status of Endangered Wildlife In Canada
(COSEWIC) and occur on the schedule for Species at Risk Act. (Data review: May 21, 2016)
Seventy five animal species were listed by the CDC for the area. Twelve animals were listed as
red, (endangered – threatened). Thirty-one of the 75 listed wildlife species were also listed
federally, by COSEWIC. (Data review: May 21, 2016)
Twenty-one ecological plant communities were listed for the IDFxh1 by the CDC. (Data review:
May 21, 2016). None were mapped in City of Kelowna TEM - SEI inventory for the subject area.
One sensitive occurrence was mapped or known for the regional area. (Data review: May 21,
2016). Occurrence 74373 – American Badger, likelihood of occurrence on subject property is low.
No Masked Occurrences were found in the ASP vicinity.
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3.0 Inventory
John Grods, R.P.Bio. of Beckingham Environmental Ltd and Mark Piorecky R.P.Bio of Canyon
Wren Consulting Inc. conducted a review of current information pertaining to the subject property
and surrounding areas. Additionally they each completed numerous site visits in 2016. The review
included orthophotos, reports and independent studies; recent Terrestrial Ecosystem Mapping
(TEM) and Sensitive Ecosystem Inventory (SEI) of City of Kelowna.

3.1

Ecosystems

Ecosystem assessments conducted for the Thomson Flats area were completed with a focus on
larger map scales, generally required for detailed planning (1:3,000 approximately). Ecological
units used for baseline mapping are consistent with those used in the smaller scale Kelowna
TEM/SEI (Section 2.6).
The ecosystem inventory focus was twofold. First, it was aimed towards significant features such
as riparian, wetlands, grasslands and water. These features are often too small and/or sporadic in
nature to be captured in smaller scale inventories such as the City of Kelowna TEM/SEI. Second,
the inventory was designed, to provide an accurate updated account for the 2003 fire’s impacts to
the area’s forested condition. These were accomplished by mapping individual ecosystems per
polygon for the Thomson ASP, as opposed to the mosaic of units in polygons of the Kelowna
TEM/SEI.
Base mapping was completed delineating surficial material, surficial expression and drainage for
a bioterrain base with an emphasis on ecosystem characteristics where it was necessary to
delineate into specific ecosystem polygons of assigning one ecosystem unit per polygon. Mapping
followed conventional methods for assigning classification codes to mapped polygons. A total of
207 polygons were delineated in the Thomson Flats ASP study.
John Grods R.P.Bio surveyed the Thomson ASP on multiple visits from May to August 2016.
Ecosystem delineations are a result of several iterations and ground-truthing exercises visiting
over 86% of the polygons delineated, or 178 of 207 polygons. Mark Piorecky R.P.Bio provided
additional classification input and comments for ecosystem baseline.
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3.1.1

Bioterrain

The Thomson Flats ASP is dominated by four surficial deposition types of various landscape
expressions.
In general, the breakdown results were as follows:
•
•
•
•

Glacial Fluvial – 103.8ha
Morianal – 43.9ha
Colluvial – 78.1ha
Fluvial – 14.2ha

Glacial fluvial tills are the dominant feature and found throughout the entire study from valley
bottom to perched terraces well upslope. With the dominance of glacial-fluvial materials it was
found these were mainly deep well drained sandy gravels. Several kettle features were noted
throughout the Rembler Creek drainage.
The remaining landscape features are variations of shallow tills with rock, water. Colluvium was
common throughout where slopes have eroded and seen as silty moderately well to well drained.
Organics were not found in the ASP area; wetlands were associated with mineral - fluvial
processes, or marsh associations.

3.1.2

Terrestrial Ecosystem Mapping

The Thomson Flats ASP occurs at the lower elevations of the Interior Douglas-fir hot-dry Okanagan
subzone variant (IDFxh1) in the provincial Biogeoclimatic Ecological Classification2. This broad
brush ecological regional area in context is cooler and wetter than the lower ponderosa pine or
bunchgrass found lower in the City of Kelowna and Okanagan Valley, respectfully. However,
aspects of these drier and hotter landscapes are often seen in the IDFxh1 and should not be
discounted.
A general overview of the Thomson Flats area inventory is indicative of aspect, slope, surficial
materials, absence of soils (or recent alteration) and moisture. The 2003 Okanagan Mountain Fire
played a significant role in the current Thomson Flats ASP setting. These features culminate into
three broad areas for the Thomson Flat ASP.
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1. Cooler north-facing slopes with significant cold-air and moisture drainage. Soils here are
varied as a result of the 2003 fire, from absent to sporadic pockets. Materials generally
were deep silty to coarse in nature of morainal and colluvium amongst bedrock
outcroppings.
2. Warmer south-facing slopes and terraces (and west-facing as noted across Bellevue
Creek) are coarse natured material of sands and gravels of Glacial-fluvial deposits. Soils
here were dry forested-grassland soils that appeared to be relatively similar in nature pre2003 fire. These areas are relatively snow free earlier and with little to no seasonal
moisture drainage and desiccate early in the year.
3. The two valley bottoms of Rembler and Bellevue Creeks are coarse gravel to sand
deposition. Moisture along these two areas is year-round from spring flooding to lower
water tables present in the summer onward. Rembler Creek was noted to be exceptionally
wet due to significant off-roading impacts; and the creek no longer flows in historical
channels but across the bottomlands and in tire-rutting. In several locations the creek flows
in a perched situation, in tire-ruts with the topographical valley bottom, where the historical
creek would have been situated some distance away and lower in elevation. Wetlands
present in the valley bottom are suspected to have been formed by this impact as they are
not noted in earlier aerial photography. Cold-air drainage - pooling is significant within both
creek systems.
Ecosystems are well described by Lloyd, D, K. Angove, G. Hope and C. Thompson (1990) and
more recently by K. Iverson et al (2001, 2007 & 2012) for specific local conditions with inventories
in Central Okanagan and City of Kelowna.
The following ecosystems were delineated for the Thomson Flats ASP (MAP 2; Table 1):
•

AS: Trembling aspen – Snowberry – Kentucky bluegrass

•

BN: Kentucky bluegrass – Stiff needlegrass

•

BR: Baltic Rush Marsh-Meadow

•

CD: Black cottonwood - Douglas-fir –Snowberry – Red-osier Dogwood

•

CF: Cultivated Field(s) – Abandoned Fields

•

CL: Cliff

•

DB: Debris Berm

•

DP: Douglas-fir-Ponderosa pine – Pinegrass

•

DS: Douglas-fir-Ponderosa pine – Snowberry – Spirea
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•

DW: Douglas-fir – Ponderosa pine – Bluebunch wheatgrass – Pinegrass

•

LA: Lake

•

MI: Borrow Pit/Mine

•

OW: Open Water

•

PB: Douglas-fir – Ponderosa pine – Bluebunch wheatgrass – Balsamroot

•

DF: Douglas-fir – Ponderosa pine - Spirea - Feathermoss

•

RI: River/Creek

•

RO: Rock/Bedrock outcropping

•

RZ: Road

•

SD: Hybrid white Spruce – Douglas-fir – Douglas maple – Dogwood

•

TA: Talus/Scree

•

WB: Bluebunch wheatgrass – Balsamroot

Table One. The following ecosystems were inventoried for the Thomson Flats ASP:
Map Code

Ecosystem Name

AS
BN
BR
CD
CF
CL
DB*
DP
DS
DW
LA
MI
OW
PB
DF
RI
RO
RZ
SD
SP
TA
WB

Trembling aspen – Snowberry – Kentucky bluegrass
Kentucky bluegrass – Stiff needlegrass
Baltic Rush Marsh-Meadow
Black cottonwood - Douglas-fir –Snowberry – Red-osier Dogwood
Cultivated Field(s) – Abandoned Fields
Cliff
Debris Berm
Douglas-fir-Ponderosa pine – Pinegrass
Douglas-fir-Ponderosa pine – Snowberry – Spirea
Douglas-fir – Ponderosa pine – Bluebunch wheatgrass – Pinegrass
Lake
Borrow Pit/Mine
Open Water
Douglas-fir – Ponderosa pine – Bluebunch wheatgrass – Balsamroot
Douglas-fir – Ponderosa pine - Spirea - Feathermoss
River
Rock/Bedrock outcropping
Road
Hybrid white Spruce – Douglas-fir – Douglas maple – Dogwood
Douglas-fir – Ponderosa pine – Snowbrush – Pinegrass
Talus/Scree
Bluebunch wheatgrass – Balsamroot

Total
Area
(ha.)
0.22
0.19
1.84
1.15
35.03
1.10
0.14
73.87
5.63
29.37
0.33
0.27
0.42
24.16
4.13
0.84
1.40
1.51
12.89
56.47
0.15
6.55

% of
Study

BC List1

0.09
0.07
0.71
0.45
13.60
0.43
0.05
28.67
2.19
11.40
0.13
0.10
0.16
9.38
1.60
0.33
0.54
0.59
5.00
21.92
0.06
2.54

red
blue
red

SWA

Y

blue
blue
Y
Y
blue
Y

red
blue
blue

* Debris Berm is not a unit previously described in Kelowna TEM/SEI, nor a Provincial described unit.
#
Mature forest, coniferous is only applicable to remaining treed habitat – post 2003 fire.
1
BC List is the ecological communities ranking by Conservation Data Centre of British Columbia
2
SWA is in reference to protection under the Water Sustainability Act of British Columbia
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3.1.3

Sensitive Ecosystem Inventory

The SEI for Thomson Flats ASP was modelled from the subsequent TEM results following SEI
projects within the City of Kelowna and Regional District of Central Okanagan for consistency and
resource management purposes (MAP-3). Table 2 provides an overview and metrics of SEI
described in the Thomson Flats ASP.
Table 2.

Sensitive Ecosystem Classes and subclasses inventoried for the Thomson Flats ASP.

SEI Class

SEI Subclass

SEI Map Code

# Occurrences

Area (ha)

% ASP Area

Broadleaf woodland

aspen copse

BW:ac

1

0.23

<1%

Grasslands

disturbed

GR:dg

2

0.19

<1%

grassland

GR:gr

4

6.55

3%

Mature Forest

coniferous

MF:co

12

11.29

4%

Riparian

fringe

RI:ff

9

10.15

4%

floodplain

RI:fp

8

1.07

<1%

gully

RI:gu

10

7.13

3%

river

RI:ri

1

0.84

<1%

cliff

SV:cl

3

1.08

<1%

rock outcrop

SV:ro

6

1.41

1%

talus

SV:ta

1

0.15

<1%

marsh

WN:ms

4

1.84

1%

shallow water

WN:sw

2

0.76

<1%

63

42.69

17%

Sparsely Vegetated

Wetland

Totals

Non-sensitive (NS) designation was not presented in the table above, however due to 2003 fire
and anthropogenic disturbances this classification was the largest category inventoried.
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3.2

Wildlife

Mark Piorecky R.P.Bio of Canyon Wren Consulting Inc. was subcontracted to undertake the wildlife
surveys and analysis in conjunction with John Grods R.P.Bio. Wildlife Assessments conducted
during 2016 for the Thomson Flats area, have included the following: key habitat feature inventory,
bat survey, nocturnal owl survey, pond breeding amphibian and painted turtle inventory and
breeding bird survey. When possible, based on wildlife breeding time frames, several surveys
would be conducted on the same day, to assist in maintaining efficiency and managing costs. A
more detailed overview of each of the identified surveys and key findings follows. A listing of
species noted is found in appendix A.

3.2.1

Key Habitat Feature Inventory

While mapping of distinct vegetation communities was described earlier, many habitat features
important to wildlife occur at spatial scales that are often to small to map as distinct polygons.
While small in spatial scale they are non-the-less of significant ecological importance. Typical Key
Habitat Features include: sticknests, cavity trees, stand veteran trees, snags, mineral licks, small
rock outcrops, cliffs, caves and/or hibernacula.
Key Habitat Features were recorded on all site visits. Highlights include: the location of an active
red-tailed hawk sticknest and the general location of an active Coopers hawk sticknest. Cavity
trees were reasonably abundant in all remaining forest stands and present as standing snags in
many of the burnt over areas. The cavity and snag findings are reflected in the Wildlife ESA values
(Section 4). Due to the large scale habitat mapping conducted, rock outcrops and cliffs were able
to be mapped as independent habitat polygons. No mineral licks, caves or hibernacula were
identified.

3.2.2

Bat Survey

The Okanagan Valley is one of the hotspots for bats in BC, with 13 - 14 species known or believed
to occur here. Three of these species are listed as Federally endangered or threatened, while five
are provincially listed (red or blue). The primary Bat Survey was conducted on the evening of April
21st, during what proved to be the peak of bat emergence activity for the area. A follow-up partial
survey was initiated during the evening of May 19th, then called off due to a lack of bat activity,
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likely coinciding with the annual lull in bat activity observed after spring emergence and prior to the
birthing of young. Surveys on April 21st, were conducted using a Wildlife Acoustics EM touch
ultrasonic recorder to capture bat echolocation calls for a period of approximately 5 minutes at
each of 8 survey locations throughout the study area.
During the April 21st survey a total of 94 bat passes were recorded. Initial analysis suggests 11 of
the potential 14 Okanagan bat species were recorded within the study area (Table 3).

Table 3. Recordings of bats within the Thomson Flats study area in 2016.

Species Name

Species Code

SARA Status

BC Status

Pallid bat
Big brown bat
Eastern-red bat
Hoary bat
Silver-haired bat
California myotis
Western small-footed myotis
Long-eared myotis
Little brown myotis
Long-legged myotis
Yuma myotis

M-ANPA
M-EPFU
M-LABO
M-LACI
M-LANO
M-MYCA
M-MYCI
M-MYEV
M-MYLU
M-MYYO
M-MYYU

Threatened

Red
Red

Blue
Endangered

Recordings
1
38
2
1
30
4
2
1
8
3
1

The federally listed pallid bat and little brown myotis, as well as the provincially listed western
small-footed myotis and eastern-red bat, appear to be among them. If the pallid bat detection
passes verification, it will represent a minor northerly expansion to its assumed range. Previously
the pallid bat has only been detected south of Penticton, although this may be due in part, to a lack
of survey effort. Similarly, 2 of the 94 bat passes appear to be eastern-red bats, which have only
been DNA verified as occurring in the Peace River and Lower Mainland regions9. These findings
support the new belief that vocal recording made by Fenton et al.10 along Okanagan River were in
fact eastern-red bats. Eastern-red bat summer roosts are associated with live riparian trees, while
they are open air foragers; as they migrate for winter hibernation. For the remaining three listed
bat species, the cliffs and rock crevices most suitable for summer and potentially winter roosts, are

9

Nagorsen DW, Paterson B. 2012. An update of the status of red bats, Lasiurus blossevillii and Lasiurus borealis, in British Columbia.
Northwestern Naturalist 93:235–237.
10
Fenton MB, Meriam HG, Holroyd GL. 1983. Bats of Kootenay, Glacier, and Mount Revelstoke National Parks in Canada: Identification
by echolocation calls, distribution, and biology. Canadian Journal of Zoology 61:2503–2508.
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located in the SE corner of the study area, just east of Bellevue Creek, and just north of the study
area in some substantial rock outcrop habitat west of Jack Smith Lake.

3.2.3

Nocturnal Owl Survey

The Okanagan Valley also contains a number of federally and provincially listed owl species, two
of which have potential to occur within the study area. As such, nocturnal owl surveys were
undertaken on the night of April 21st at 6 forested locations. Only forested locations were surveyed
as western screech-owl (federally threatened) and flammulated (federally special concern) owls
were the species being targeted. These species require mature riparian and coniferous habitats
respectively. Surveys were limited to only 6 locations, as the vast majority of the study area is
comprised of open shrub and disturbed grassland habitats, due in large part to the 2003 fires.
Surveys were initiated 0.5 h after sunset. At each survey location flammulated owl calls were
broadcast in the 4 cardinal directions for a period of 1 minute, followed by 2 minutes of silence.
This action was repeated three times for flammulated owls, then the entire sequence was repeated
using western screech owl broadcasts. Surveys were conducted without rain and wind below a
Beaufort scale rating of 4.
Given the general lack of mature and old forest cover, it is not surprising that no western screechowl or flammulated owls were recorded. Western screech owls require mature to old growth
riparian habitats (i.e. birch and/or cottonwoods) for nesting while flammulated owls prefer large
contiguous areas of structurally diverse (structural stages 4, 6 and 7) ponderous pine and Douglasfir forest. Initial review of aerial imagery had suggested there may be more stands of remnant
mature forest. It appears after the 2003 fires; sufficient suitable habitat no longer exists within the
study area. The April 21st survey date may appear to be early for flammulated owls, as breeding
surveys typically commence May 10th. However, given the early onset of spring this year, it was
thought be suitable. Furthermore, a May 19th site visit was conducted to repeat several of the bat
survey locations and check for breed amphibian tadpoles. On this site visit, while no flammulated
owl broadcasts were made, no spontaneous calling of breeding flammulated was observed. To
further support the early progression of bird breeding this year, on the same May 19th night, 4
common poorwills and a single common nighthawk were recorded callings in the study area. These
nightjar species are typically surveyed for from June 15th - July 15th.
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3.2.4

Pond Breeding Amphibian and Painted Turtle Survey

A search of the BC Conservation Data Centre, prior to initiation of field work, revealed that records
of federally listed Great Basin spadefoot and Western painted turtles have been recorded within
the general project vicinity. Given the availability of several suitable breeding waterbodies, surveys
were conducted. Auditory surveys were completed on the evening of April 21st at all wetlands
known within the study area. A minimum of 10 minutes was spent at each identified wetland
listening for amphibian calls.
Of the 6 wetlands surveyed, all 6 contained Pacific chorus frogs. Of note: the two small wetlands
in the direct center of the study area (along the Rembler Creek pathway), and the spring located
along the western side of the study areas northern boundary, were not surveyed as their presence
was as of yet unknown. All six locations were returned to on May 19th to inspect for Pacific chorus
frog and Great Basin spadefoot tadpoles.
Over the course of field inspections during the summer, a large population of Western painted
turtles was confirmed just North of the study area at Frazer Lake. It is thought that the spring
flowing into Frazer Lake, may also provide suitable breeding habitat for Great Basin spadefoots.
Several turtles were also observed in an ephemeral wetland located upstream of the debris fire
berm across Rembler Creek. By July 4th, this wetland was nearly entirely dry. No observations of
western toads, their egg masses or tadpoles were observed throughout the summer.
Further investigations will be required in 2017 to more accurately define amphibian presence within
the Thomson Flats ASP.

3.2.5

Breeding Bird Survey

BC contains 32 species of federally listed birds. As identified earlier with owls, many of these
species occur within the Okanagan Valley and have potential to occur within the study area. Birds
and bird assemblages can also be used as indicators of wildlife diversity and abundance
associated with available habitats. To determine bird use within the study area breeding bird point
counts were conducted within represented habitat types on July 4th and 5th from sunrise until 10
am. At each point all birds heard or seen over a 5-minute listening period, were recorded. Birds
were recorded as being located within 0-25 m, 25-50 m, 50-100 m or beyond 100 m, from the
surveyor.
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During 2016, 29 breeding bird point counts were conducted. This resulted in the identification of
62 species using 9 general habitat types occurring within the study area. The house wren was the
most commonly detected species (Table 4 n=66 individuals). Red-winged blackbird (n=19
individuals) and spotted towhee (n=18 individuals) came in second and third, with less than a third
of the detections observed for house wrens. The top 10 species account for 178 or nearly 58% of
the total bird detections.
Table 4. 10 most abundant bird species

Species
HOWR
RWBL
SPTO
CHSP
SOSP
NOFL
MGWA
WWPE
CCSP
VESP
Study Area Total

Relative Abundance
(birds / 40ha)
Total detections
115.91
66
33.37
19
31.61
18
24.59
14
21.07
12
19.32
11
17.56
10
17.56
10
15.81
9
15.81
8
590.91
308

Analysis of bird use by general habitat types revealed that species richness (Table 5. n=3-8
species) and relative abundance (n=4-7.5 individuals) were generally lowest in all grassland and
flooded grassland habitats. Meanwhile, shrub habitats yielded higher species richness (n=12-13
species) and diversity indices (H'=1.27-1.3) with above average relative abundances (n=11.3-13.8
individuals). Mature open forest stands resulted in the greatest species richness (n=17 species)
and diversity index (H'=1.92) with slightly above average relative abundances (n=10.9 individuals).
Interestingly, mixed young riparian stands and wetlands showed the highest relative abundances
(n=18 and 22 individuals respectively), but some of the lowest diversity indices (H'=0.67 and 0.64)
indicating that there are a few species, but many individuals. This can be extremely important,
especially when the species occurring in these habitats (i.e. wetland) are unique to that habitat.
Sample sizes for both however were limited.
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Table 5. Observed species richness, abundance and diversity.

Diversity Index

Habitat Type

(Shannon-Wiener H’)

Relative
Abundance
(birds/pt ct)

# of
Sites

Species
Richness
(total count)

Disturbed grasslands
Open shrubby grassland
Grassland w. occasional mature tree
Dense low shrub
Riparian tall shrub
Mixed young forest
Mature open forest
Grassy wetland
Cattail wetland

1.08
0.60
0.50
1.30
1.27
0.67
1.92
0.00
0.64

4.0
4.7
7.5
13.8
11.3
18.0
10.9
7.0
22.0

4
3
2
4
4
2
7
1
2

8
4
4
13
12
12
17
3
9

Overall

2.03

10.6

29

47

Bird highlights from the field season include: observations of several barn swallows (provincial blue
list), the crepuscular common nighthawk (federally threatened) and its nocturnal relative the
common poorwill (COSEWIC data deficient). Many of BC’s listed birds require mature to old
forested habitats, and while the fire of 2003 has reduced habitat for those species (i.e. western
screech-owl, flammulated owl, white-headed woodpecker, etc), it may also have increased habitat
availability for species requiring more open or shrubby habitats (i.e. common nighthawk, common
poorwill, barn swallow, Say's phoebe, etc.).

3.2.6

Listed Species

During the identified site visits and surveys, a total of 9 federally or provincially listed wildlife
species were observed or recorded within the subject property (Table 6 below).
Table 6. Observed listed species and their federal and/or provincial status.

Class
Amphibian
Bird
Bird
Mammal
Mammal
Mammal
Mammal
Reptile
Reptile

Species Name
Great Basin Spadefoot
Barn swallow
Common nighthawk
Pallid bat
Eastern-red bat
Western small-footed myotis
Little brown myotis
Western yellow-bellied racer
Western painted turtle

Species Code

SARA Status

BC Status

A-SPIN
BARS
CONI
M-ANPA
M-LABO
M-MYCI
M-MYLU
R-COCO-mo
R-CHPI-02

Threatened

Blue
Blue

Threatened
Threatened

Endangered
Special Concern
Special Concern

Red
Red
Blue
Blue
Blue
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Barn swallows were observed on several occasions foraging over the Rembler Creek ephemeral
wetlands. The common nighthawk was heard incidentally in an early morning site visit. Local
residents also reported hearing them during the summer. All listed bats were recorded in either the
Jack Smith lake area and adjacent offsite cliffs (to the west), Bellevue Creek area and cliffs, or
associated disturbed grasslands between the two.
A western yellow-bellied racer was observed at two locations adjacent to the largest Rembler
Creek ephemeral wetland, on April 21st. This species is generally associated with open grassland,
shrubby thickets and associated wetlands. No suitable hibernacula sites were observed within the
study area.
Great Basin spadefoot observations are preliminary. Further amphibian work will be conducted in
2017, to accurately determine occurrence and habitat use.

3.3

Aquatic

City of Kelowna Natural Environment Guidelines (2013) require protection of fish habitat, that
includes the riparian areas adjacent to aquatic features. The riparian management areas (RMA)
are measured perpendicular from the defined top-of-bank, or in poorly defined situations the
natural boundary. Table 12.1 of the OCP defines the setbacks for all aquatic systems in the City
of Kelowna. Two creeks found in the ASP are listed in table 12.1, Bellevue Creek and Rembler
Creek.

3.3.1

Bellevue Creek

The portion of Bellevue Creek in the ASP was seen a riffle pool of gravel and cobble substrate and
is approximately 950 meters in length within the ASP. Bellevue Creek flows from south to north in
the ASP (Photo 2). Active bank width was measured a 510 cm and incised at 92 cm in height to
wetted channel. Coarse woody debris (CWD) was a common occurrence as the historical burnt
timber has fallen sporadically across and into the active creek channel.
At the time of site visitation in summer and fall, the active flow was 20 – 40cm depths with sporadic,
small gravel bars along the channel. These lower benched areas were typically devoid of any
plant establishment, as expected.
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Mid-benches were noted throughout, adjacent to the channel. Plant growth was noted as vibrant
with cottonwood, Douglas-maple and alders as the prominent vegetation. These mid-benched
areas correspond to the CD communities identified in section 3.1.2. Annual flooding was evident
on these benches.
The larger benched areas of Bellevue Creek were still recovering from the 2003 Okanagan
Mountain fire. Vegetation growth would be listed as Tall-shrub with sporadic occurrences of taller
cottonwood in places. This community was described as SD in section 3.1.2. Flooding on this
bench is expected, but infrequent; ~10 – 20 years depending on snow packs and spring freshet
events. Several trails were located on either bank of Bellevue Creek and were heavily used by
local residences.
The Bellevue Creek Riparian management area, as listed by City of Kelowna OCP, is 15 meters
(table 12.1) from top-of-bank.

3.3.2

Rembler Creek

Rembler Creek was separated into three distinct segments; Flowing from south to north as it enters
the ASP in a sharply incised ravine of >20% gradients from Chute Lake FSR above (Segment
One), then flowing east to west across the bottom lands of the ASP with subdued gradients typically
less than 5% (Segment Two), and into a draw flowing north-west as it leaves the ASP towards
Chute Lake Road (Segment Three).
Segment One

This portion of Rembler Creek is approximately 600 meters in length. The stream width on average
was noted at 50 cm bank widths and incised to depths of 25 – 35 cm as cascade pools. As
mentioned above the gradients noted were >20% (Photo 3), except for the constructed
containment pond located at the lower sloped portion of this segment (Photo 4). This pond
appeared to be constructed between 1959 and 1976, in review of older aerial photos and was
recently deactivated with the berm breached at the north-west end. Vegetation growth was
significantly thick following the 2003 fire, with considerable CWD through-out. The historic farm
house sat close to the end of this segment on a bench to the south. An access road crosses
Rembler Creek below the pond and the flows appear to have been recently diverted into an
adjoining – parallel drainage for the last 50 meters of this segment, as a result of vehicle usage.
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Segment Two

At approximately 1700 meters, is the longest segment of Rembler Creek in the ASP and the most
anthropogenically impacted natural feature in the ASP. During the many visits to the site we noted
public usage in many forms. Mainly through recreational activities such as 4x4’s, ATV’s,
motorcycles and mountain biking directly impacting Rembler Creek (i.e.“mud-bogging”11, Photo 5,
8 & 9). As a result of these vehicle activities, Rembler Creek for large sections no longer flows in
historical channels and is seen often in several perched conditions in older tire – road rutting
channels (Photo 6 & 7). During the late spring freshet of 2016, four distinct channels were noted
running parallel near the upper sections of this segment.
At the beginning of this creek segment anthropogenic activity has diverted a portion of Rembler
Creek to flow northward toward the future Gordon Road location and pool. This pooling is a recent
disturbance and appears in the 2012 aerial photos, but was not seen in earlier ortho photos.
Approximately at the 120-meter mark of this creek segment, a historical dugout was noted. The
creek no longer flowed into this feature as the “rutting” upstream had diverted all the flows from
entering. Like the larger pond upstream this dugout appeared between 1959 and 1976. Water in
the dugout was seen in the 1995 to 2006 ortho images, but is absent in 2009 and after.
At the 750-meter mark of this creek segment there is a large sandy slope to the north used by
motorsports to hill-climb12 and crossing Rembler Creek is required at the toe of the slope. This
has created several large ponds in which the creek pools.
Near the end of this creek segment, at the 1600-meter mark, approximate, two debris flow berms
were constructed in 2004 to prevent expected sediment and debris from the 2003 fire. Prior to this
in review of the 2003 imagery, the upstream segment appeared to be a dry abandoned hay field
as viewed from the 1938 photos onward. After the berm was constructed in 2004, a wetland
formed behind the berm as seen in the 2006 ortho imagery; approximate estimation is 3900 m2 in
size (Photo 10). This wetland area continued to grow as seen in subsequent review of the ortho
photos (2006, 2009, 2012 and 2015) to 1.6 ha, or 16,5009 m2 as seen in the 2016 imagery. This
is supported by the SHIM inventory undertaken by the City of Kelowna (2006). There it is identified
as a riparian feature of disturbed - herb and grasses and an “old field/meadow”. The wetland also

11

An off-road motorsport in which [persons] attempt to drive a vehicle as far as possible through a pit of mud.
http://www.yourdictionary.com/mud-bogging
12
[an activity - event] in which motor vehicles attempt singly to ascend a steep slope as fast as possible
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had increased motorized activities impacts as seen in several of the images reviewed. On several
instances, we witnessed vehicles and persons “mud-bogging” during the field surveys.
Segment Three

The lower section of Rembler Creek falls back into a steeper gradient ravine of >10% as riffle pools
(Photo 10). Bank width noted on average was 75 cm and incised 20 – 30 cm. Cattle activity
impacts are still present along this segment. A moderate over story is still present, one of the few
surviving pieces of forest post 2003 fire.
The Rembler Creek riparian setback is 15 meters as listed in Table 12.1 of the OCP.

3.3.3

Jack Smith Lake

A small portion of Jack Smith Lake’s southern shoreline touches the northern ASP boundary.
Sitting approximately at 572meters above sea level this feature is approximately 4.26ha in size.
No inlet or creek was observed to enter the lake. None was noted through historical photo review.
An outlet is found at the north-east side of the lake and does flow into Bellevue Creek to the northeast. Jack Smith Lake appears to have been modified since 1938 as the size of the lake had
increased.

3.3.4

Riparian Analysis

Following the City of Kelowna guidelines for Riparian Management Areas (RMA) supports
provincial and federal regulations in protection of fish and fish habitat.

Following chapter 12,

section 12 and table 12.1 of the OCP the guidelines for RMA setbacks are well defined and
summarized below (MAP 4):
Water Feature
Bellevue Creek
Rembler Creek
Jack Smith Lake*
Ephemeral streams,
drainages and springs
Wetlands

Minimum Setback
(meters)
15
15
30
15
15

*Jack Smith Lake is not listed in OCP table 12.1 and will have the provincial Riparian Areas Act regulations applied.
A 30 meter maximum default was applied.
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4.0 ESA
Environmental Sensitive Areas (ESA) is a commonly used rating system and as the Terms-ofReference (ToR) points out, several systems are widely used. We choose to use the system that
was in part adopted by RDCO and others. It differs slightly from the outline described in the ToR,
in that our rankings amalgamates the “VERY-HIGH” and “HIGH” classes into one “HIGH” ranking.
It is our opinion both these rankings are important and critical to maintain in ecological function
and integrity and should be considered as one.
The system employed follows the ESA system used locally in the McKinley Landing ASP (2004)
and North Clifton ASP (2013).

Under this system, ESA-4 ranks as “NIL” habitat, as a nil or little

to No value ranking has been left out of most other ESA systems employed. The following is the
basis for ranking ESAs for the Thomson Flats ASP and was modelled as shown in MAP 5:

ESA-1: HIGH (and VERY HIGH)
Areas delineated as ESA – 1 contain significant ecosystem and/or wildlife characteristics
representing a diverse range of sensitive habitat. These features contribute significantly to the
overall diversity of habitat in the region. Development should not occur in these areas, including
public park features. If development should occur within these areas mitigation will promote no
net loss of the habitat (with a 3:1 replacement). Development within ESA – 1 can only occur up to
a maximum of 20% loss of habitat (adapted from City of Kelowna 2012Technical Guidelines for Environmental
Assessment)

and application of a 3:1 mitigation – compensation is also to be employed for any loss.

ESA-2: MODERATE
Area delineations of ESA – 2, or moderate significance, contribute toward the overall diversity and
contiguous nature of the surrounding natural features. These valued areas are to be used for
habitat connection, habitat mitigation or compensation, and extension of natural green spaces.
Park trails are allowed but kept to a minimum footprint. Development is allowed within these areas.
ESA-3: LOW
Areas delineated as ESA – 3 are of lower significance representing disturbed habitats or
fragmented features. These areas contribute to the diversity to the landscape, although based on
the condition and adjacency of each habitat the significant function within the landscape is limited.
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Development is to be focused in these areas to offset impacts – development on higher rated sites;
including habitat improvements or requirements in other more sensitive natural areas found on
property.
ESA-4: Little or No Value (ie Urban Area or Chute Lake FSR)
Areas delineated as ESA – 4 contribute little or no value to the overall diversity or vegetation, soils,
terrain and wildlife characteristics of the area. These areas are often already extensively and
intensively disturbed, either historically or currently. Development is encouraged to be focused on
these sites before developing more sensitive sites of the area.

These areas shall not be

considered as areas for restoration and enhancement, or as recruitment to higher value ESA in
offsetting development in other areas.

5.0 Discussion
The Thomson Flats Area Structure Plan parcels have been modified over the years by various
degrees of farming, logging and more recently by fire and the encroachment of urban settings
directly adjacent to its boundaries. The private properties making up the Thomson Flats ASP are
used extensively by many residents, as was observed during the many field visits and have
contributed to significant habitat impacts and loss. The goal in Phase Two of the Thomson Flats
ASP would be to negate any further impact and loss of habitat from current public use; restore and
reverse site conditions induced by historical and local use; and to create, enhance and protect
habitat conditions. Development within the Thomson Flats Plan area is viewed in our opinion to
be a form of regulation and controls currently missing in regards to habitat and/or species
protection.
In 2009, the Okanagan Collaborative Conservation Program undertook Conservation Analysis for
the Central Okanagan, including the City of Kelowna13. This analysis took in the smaller scale
TEM and SEI inventories completed to develop the groundwork for habitat prioritization and
protection.

Using a step-wise process the analysis results produced Sensitive Ecosystem

Rankings and Conservation zones reflecting “Core Conservation Areas”; “Buffers”; and “Wildlife
Corridors”. Bellevue Creek was identified as a primary core conservation area. The upper and

13

Haney, A. and K Iverson. 2009. Conservation Analysis and Updated Ecosystem Mapping for the Central Okanagan Valley: Central
Okanagan, South Slopes, Kelowna, Ellison and Joe Rich project areas. 14pp.
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lower segments of Rembler Creek were identified as “other”, signifying several ecological values
within. As was Jack Smith Lake and Frazer Lake areas. The majority of the ASP was ranked as
“not applicable” in the larger regional context in this analysis. This broad view conservation
analysis provides a template for the several objectives outlined for Phase Two when the Thomson
Flats base information is overlaid, and should form the backbone of natural areas within the
Thomson Flats and Myra-Bellevue Provincial Park laying directly to the east of the ASP.
Rembler Creek has been significantly impacted and continues to be impacted from residents. An
objective of the Thomson Flats ASP group is to restore Rembler Creek in the Phase Two planning
and in doing so will provide a basic level of protection currently missing. Basic principles to be
applied here are: 1) return stream to a channel and 2) create riparian habitat with connectivity from
Bellevue Creek corridor towards Okanagan Lake.
With Rembler Creek and Bellevue Creeks forming the backbone of natural corridors it is
recognized the public desires usage of these areas. This is due, in large part, to the ease and
proximity of these natural areas to existing residential development. Trail systems should be
planned in conjunction with maintaining - restoring habitat and development such as road
networks–neighbourhoods.
As stated previously, more work was identified for amphibian surveys that is scheduled for spring
– summer of 2017. This work should not impede the Phase Two processes from moving forward
into further detail planning and layout.
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6.0 Closure
This report incorporates and is subject to best management practices, City of Kelowna Terms-ofReferences, Environmental Guidelines and Bylaws; and will support a comprehensive Phase Two
program to be undertaken by the Thomson Flats ASP Group; City of Kelowna and stakeholders.
If you have any questions or comments, please contact the undersigned at your convenience.

Respectfully Submitted,

John Grods, R.P. Bio
Beckingham Environmental Ltd.
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7.0 Photos

Photo 1.

Looking north-east from the upper slopes of the south-west ASP. Rembler Creek is the valley
running right to left and South Slopes Subdivision is seen in the far background adjacent to ASP.

Photo 2.

Looking south, or upstream, from the eastside of Bellevue Creek seen below. Myra-Bellevue
Provincial Park boundary is approximately mid-frame at ASP boundary extent.

Page | 34

Thomson Flats ASP 2017

Photo 3.

Looking south, or upslope – stream at top end of Rembler Creek, (Segment One). Chute Lake
FSR is near the upper extent of this photo.

Photo 4.

Upper Pond of Rembler Creek constructed between 1959 and 1976.

Page | 35

Thomson Flats ASP 2017

Photo 5.

Beginning of Segment Two for Rembler Creek delineation where off-road recreational activities
has destroyed the channel and natural creek flows. Located near the proposed Gordon Drive
and Perimeter Road junction.

Photo 6.

A portion of Rembler Creek now flows into this depression as a result of off-roading activities as
seen in Photo Five at the proposed Gordon Drive and Perimeter Road junction. Rembler Creek
valley is to the right of photo.
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Photo 7.

Looking north at Rembler Creek in foreground and pond as shown in photo six in background.
Note two visible channels of Rembler Creek runs right to left (Two more channels, totally four,
are at this section but not visible in Photo).

Photo 8.

Further off-roading activities of hill climbing mid-section of Rembler Creek present at foot of
slope.
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Photo 9.

Abandoned 4x4 in wetland area above the Debris berm constructed in 2004.

Photo 10.

Wetland formed behind Debris berm constructed in 2004.
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Photo 10.

Lower Rembler Creek as it re-enters into a ravine above Chute Lake Road.
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Photo 11.

Looking west on the western Thomson Flats ASP across one of several benched areas.

Photo 12.

Looking downslope on the western part of ASP along a well-used and built Mountain Bike path.
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Photo 13.

Looking south across Rembler Creek valley to the older home site on bench noted in the 1938
photos.

Photo 14.

Looking east towards Jack Smith Lake from upper slopes of South Slopes hill.
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Photo 14.

Looking west into Rembler Creek across the abandoned orchard as seen in the 1938 photo.

Photo 14.

View of downtown Kelowna from the upper slopes of Thomson Flats ASP. Note the Debris berm
in foreground at valley bottom.
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8.0 MAPS

MAP 1 – Overview of Thomson Flats Area Structure Plan boundary and City of Kelowna legal parcels.
MAP 2 – Ecosystems of the Thomson Flats Area Structure Plan
MAP 3 – Sensitive Ecosystem Rankings of Thomson Flats Area Structure Plan
MAP 4 – Riparian Management Areas (RMA)
MAP 5 – Environmentally Sensitive Areas (ESA) of Thomson Flats Area Structure Plan
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9.0 Appendix A
Wildlife Species Noted in the Thomson Flats ASP 2016.
Class
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird

Species Name
American goldfinch
American crow
American kestrel
American robin
barn swallow
Black-capped chickadee
brewer's blackbird
calliope hummingbird
California quail
clay-colored sparrow
cedar waxwing
chipping sparrow
Clarke's nutcracker
cliff swallow
Cooper's hawk
dark-eyed junco
eastern kingbird
gray catbird
hairy woodpecker
house finch
house wren
killdeer
lazuli bunting
least flycatcher
Licoln's sparrow
MacGillivray's warbler
mountain bluebird
mourning dove
Nashville warbler
northern flicker
northern rough-winged swallow
orange-crowned warbler
pine siskin
pygmy nuthatch
red-tailed hawk
rufus hummingbird
red-winged blackbird
Say's phoebe
sora rail
song sparrow
spotted sandpiper

Species Code
AMGO
AMCR
AMKE
AMRO
BARS
BCCH
BRBL
CALI
CAQU
CCSP
CEWA
CHSP
CLNU
CLSW
COHA
DEJU
EAKI
GRCA
HAWO
HOFI
HOWR
KILL
LABU
LEFL
LISP
MGWA
MOBL
MODO
NAWA
NOFL
NRWS
OCWA
PISI
PYNU
RTHA
RUHU
RWBL
SAPH
SORA
SOSP
SPSA
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Class
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Reptile
Reptile
Amphibian
Amphibian
Amphibian

Species Name
spotted towhee
Swainson's thrush
tree swallow
turkey vulture
vesper sparrow
violet-green swallow
warbling vireo
western bluebird
western meadowlark
western tanager
willow flycatcher
Wilson's snipe
western wood-peewee
yellow warbler
yellow-rumped warbler
mallard
Cassin's finch
red crossbill
white-winged crossbill
common poorwill
common nighthawk
white-tailed deer
coyote
yellow-bellied marmot
pallid bat
big brown bat
eastern-red bat
hoary bat
silver-haired bat
California myotis
western small-footed myotis
long-eared myotis
little brown myotis
long-legged myotis
yuma myotis
western yellow-bellied racer
western painted turtle
Great Basin spadefoot
Pacific chorus frog
long-toed salamander

Species Code
SPTO
SWTH
TRSW
TUVU
VESP
VGSW
WAVI
WEBL
WEME
WETA
WIFL
WISN
WWPE
YEWA
YRWA
MALL
CAFI
RECR
WCSP
COPO
CONI
M-ODVI
M-COYO
M-YBMA
M-ANPA
M-EPFU
M-LABO
M-LACI
M-LANO
M-MYCA
M-MYCI
M-MYEV
M-MYLU
M-MYVO
M-MYYU
R-COCO-mo
R-CHPI-02
A-SPIN
A-PSRE
A-AMAM
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10.0 Appendix B

EnglishName

Lifeform

ScientificName

Code

FamilyCode

List of plants found in Thomson Flats ASP

CUPRESS

JUNISCO

Juniperus scopulorum

1

Rocky Mountain juniper

PINACEA

PINUPON

Pinus ponderosa

1

ponderosa pine

PINACEA

PSEUMEN

Pseudotsuga menziesii

1

Douglas-fir

CUPRESS

THUJPLI

Thuja plicata

1

western redcedar

BETULAC

ALNUINC

Alnus incana

2

mountain alder

BETULAC

BETUOCC

Betula occidentalis

2

water birch

ROSACEA

MALUS

Malus sp.

2

apple

SALICAC

POPUBAL

Populus balsamifera

2

balsam poplar

SALICAC

POPUTRE

Populus tremuloides

2

trembling aspen

ROSACEA

PRUNPEN

Prunus pensylvanica

2

pin cherry

ROSACEA

PRUNVIR

Prunus virginiana

2

choke cherry

SALICAC

SALIBEB

Salix bebbiana

2

Bebb's willow

SALICAC

SALISCO

Salix scouleriana

2

Scouler's willow

PINACEA

LARIOCC

Larix occidentalis

1

western larch

RHAMNAC

CEANVEL

Ceanothus velutinus

3

snowbrush

CUPRESS

JUNICOM

Juniperus communis

3

common juniper

BERBERD

MAHOAQU

Mahonia aquifolium

3

tall Oregon-grape

CELASTR

PAXIMYR

Paxistima myrsinites

3

falsebox

ACERACE

ACERGLA

Acer glabrum

4

Douglas maple

ROSACEA

AMELALN

Amelanchier alnifolia

4

saskatoon

RANUNCL

CLEMLIG

Clematis ligusticifolia

4

white clematis

CORNACE

CORNSTO

Cornus stolonifera

4

red-osier dogwood

ASTERAC

ERICNAU

Ericameria nauseosa

4

common rabbit-brush

ROSACEA

HOLODIC

Holodiscus discolor

4

oceanspray

CAPRIFO

LONIINV

Lonicera involucrata

4

black twinberry

HYDRANG

PHILLEW

Philadelphus lewisii

4

mock-orange

GROSSUL

RIBECER

Ribes cereum

4

squaw currant

GROSSUL

RIBEHUD

Ribes hudsonianum

4

northern blackcurrant

GROSSUL

RIBELAC

Ribes lacustre

4

black gooseberry

ROSACEA

ROSANUT

Rosa nutkana

4

Nootka rose

ROSACEA

ROSAWOO

Rosa woodsii

4

prairie rose

ROSACEA

RUBUIDA

Rubus idaeus

4

red raspberry

ROSACEA

RUBUPAR

Rubus parviflorus

4

thimbleberry

CAPRIFO

SAMBCER

Sambucus cerulea

4

blue elderberry
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ELAEAGA

SHEPCAN

Shepherdia canadensis

4

soopolallie

ROSACEA

SPIRBET

Spiraea betulifolia

4

birch-leaved spirea

CAPRIFO

SYMPALB

Symphoricarpos albus

4

common snowberry

ANACARD

TOXIRYD

Toxicodendron rydbergii

4

poison ivy

DRYOPTR

ATHYFIL

Athyrium filix-femina

5

lady fern

EQUISEA

EQUIARV

Equisetum arvense

5

common horsetail

EQUISEA

EQUIHYE

Equisetum hyemale

5

scouring-rush

SELAGIE

SELAWAL

Selaginella wallacei

5

Wallace's selaginella

DRYOPTR

WOODORE

Woodsia oregana

5

western cliff fern

POACEAE

ACHNNEL

Achnatherum nelsonii

6

Columbia needlegrass

POACEAE

ACHNOCC

Achnatherum occidentale

6

stiff needlegrass

POACEAE

ACHNRIC

Achnatherum richardsonii

6

spreading needlegrass

POACEAE

AGROCRI

Agropyron cristatum

6

crested wheatgrass

POACEAE

BROMTEC

Bromus tectorum

6

cheatgrass

POACEAE

CALARUB

Calamagrostis rubescens

6

pinegrass

CYPERAC

CARECOC

Carex concinnoides

6

northwestern sedge

POACEAE

DACTGLO

Dactylis glomerata

6

orchard-grass

POACEAE

DANTINT

Danthonia intermedia

6

timber oatgrass

POACEAE

ELYMGLA

Elymus glaucus

6

blue wildrye

POACEAE

FESTIDA

Festuca idahoensis

6

Idaho fescue

POACEAE

HORDJUB

Hordeum jubatum

6

foxtail barley

JUNCACE

JUNCBAL

Juncus balticus

6

Baltic rush

JUNCACE

JUNCUS

Juncus sp.

6

rush

POACEAE

KOELMAC

Koeleria macrantha

6

junegrass

POACEAE

LEYMCIN

Leymus cinereus

6

giant wildrye

POACEAE

PHALARU

Phalaris arundinacea

6

reed canarygrass

POACEAE

PHLEPRA

Phleum pratense

6

common timothy

POACEAE

POA PRA

Poa pratensis

6

Kentucky bluegrass

POACEAE

POA SEC

Poa secunda

6

Sandberg's bluegrass

POACEAE

PSEUSPI

Pseudoroegneria spicata

6

bluebunch wheatgrass

CYPERAC

SCHOPUN

Schoenoplectus pungens

6

American bulrush

ASTERAC

ACHIMIL

Achillea millefolium

7

yarrow

ASTERAC

ANTEDIM

Antennaria dimorpha

7

low pussytoes

ASTERAC

ANTENEG

Antennaria neglecta

7

field pussytoes

APOCYNA

APOCAND

Apocynum androsaemifolium

7

spreading dogbane

ARALIAC

ARALNUD

Aralia nudicaulis

7

wild sarsaparilla

ASTERAC

ARCTMIN

Arctium minus

7

common burdock

ASTERAC

ARTEFRI

Artemisia frigida

7

prairie sagewort
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ASCLEPA

ASCLSPE

Asclepias speciosa

7

showy milkweed

LILIACE

ASPAOFF

Asparagus officinalis

7

garden asparagus

FABACEA

ASTRMIS

Astragalus miser

7

timber milk-vetch

ASTERAC

BALSSAG

Balsamorhiza sagittata

7

arrowleaf balsamroot

SCROPHL

CASTMIN

Castilleja miniata

7

scarlet paintbrush

ASTERAC

CENTBIE

Centaurea biebersteinii

7

spotted knapweed

ASTERAC

CENTDIF

Centaurea diffusa

7

diffuse knapweed

CARYOPH

CERAARV

Cerastium arvense

7

field chickweed

CHENOPD

CHENALB

Chenopodium album

7

lamb's-quarters

ASTERAC

CICHINT

Cichorium intybus

7

chicory

ASTERAC

CIRSARV

Cirsium arvense

7

Canada thistle

ASTERAC

CIRSVUL

Cirsium vulgare

7

bull thistle

RANUNCL

CLEMLIG

Clematis ligusticifolia

4

white clematis

SCROPHL

COLLPAR

Collinsia parviflora

7

small-flowered blue-eyed Mary

SANTALA

COMAUMB

Comandra umbellata

7

bastard toad-flax

BRASSIA

DRABVER

Draba verna

7

common draba

ONAGRAC

EPILANG

Epilobium angustifolium

7

fireweed

ASTERAC

ERIGSPE

Erigeron speciosus

7

showy daisy

POLYGOA

ERIONIV

Eriogonum niveum

7

snow buckwheat

ASTERAC

EURYCON

Eurybia conspicua

7

showy aster

ROSACEA

FRAGVIR

Fragaria virginiana

7

wild strawberry

LILIACE

FRITPUD

Fritillaria pudica

7

yellow bell

ASTERAC

GAILARI

Gaillardia aristata

7

brown-eyed Susan

RUBIACE

GALIAPA

Galium aparine

7

cleavers

RUBIACE

GALIBOR

Galium boreale

7

northern bedstraw

ROSACEA

GEUMTRI

Geum triflorum

7

old man's whiskers

SAXIFRG

HEUCCYL

Heuchera cylindrica

7

round-leaved alumroot

CLUSIAC

HYPEPER

Hypericum perforatum

7

common St. John's-wort

POLEMOI

IPOMAGG

Ipomopsis aggregata

7

scarlet gilia

ASTERAC

LACTSER

Lactuca serriola

7

prickly lettuce

LILIACE

LILICOL

Lilium columbianum

7

tiger lily

SCROPHL

LINAGEN

Linaria genistifolia

7

Dalmatian toadflax

BORAGIN

LITHRUD

Lithospermum ruderale

7

lemonweed

APIACEA

LOMADIS

Lomatium dissectum

7

fern-leaved desert-parsley

FABACEA

LUPISER

Lupinus sericeus

7

silky lupine

LILIACE

MAIARAC

Maianthemum racemosum

7

false Solomon's-seal

ASTERAC

MATRDIS

Matricaria discoidea

7

pineapple weed

FABACEA

MEDILUP

Medicago lupulina

7

black medic
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FABACEA

MEDISAT

Medicago sativa

7

alfalfa

FABACEA

MELIALB

Melilotus alba

7

white sweet-clover

LAMIACE

MENTARV

Mentha arvensis

7

field mint

SAXIFRG

MITENUD

Mitella nuda

7

common mitrewort

BORAGIN

MYOSSTR

Myosotis stricta

7

blue forget-me-not

APIACEA

OSMOBER

Osmorhiza berteroi

7

mountain sweet-cicely

HYDROPY

PHACHAS

Phacelia hastata

7

silverleaf phacelia

PLANTAI

PLANMAJ

Plantago major

7

common plantain

PLANTAI

PLANPAT

Plantago patagonica

7

woolly plantain

ROSACEA

POTEREC

Potentilla recta

7

sulphur cinquefoil

LAMIACE

PRUNVUL

Prunella vulgaris

7

self-heal

ASTERAC

SOLICAN

Solidago canadensis

7

Canada goldenrod

ASTERAC

TARAOFF

Taraxacum officinale

7

common dandelion

RANUNCL

THALOCC

Thalictrum occidentale

7

western meadowrue

ASTERAC

TRAGDUB

Tragopogon dubius

7

yellow salsify

FABACEA

TRIFREP

Trifolium repens

7

white clover

TYPHACE

TYPHLAT

Typha latifolia

7

common cattail

URTICAC

URTIDIO

Urtica dioica

7

stinging nettle

SCROPHL

VERBTHA

Verbascum thapsus

7

great mullein

FABACEA

VICIAME

Vicia americana

7

American vetch

VIOLACE

VIOLCAN

Viola canadensis

7

Canada violet

LILIACE

ZIGAVEN

Zigadenus venenosus

7

meadow death-camas

ERICACE

ARCTUVA

Arctostaphylos uva-ursi

12

kinnikinnick

PYROLAC

CHIMUMB

Chimaphila umbellata

12

prince's pine

CAPRIFO

LINNBOR

Linnaea borealis

12

twinflower

ERICACE

VACCSCO

Vaccinium scoparium

12

grouseberry
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