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 INTRODUCTION 

Urban Systems Ltd. (Urban Systems) engaged Northland Environmental Ltd. (Northland Environmental) to 

conduct an Environmental Assessment of the proposed Trepanier Interconnect Watermain (the project) 

located within Peachland, BC.  This environmental assessment report has been prepared to satisfy the 

District of Peachland’s Development Permit application process and applicable regulatory requirements for 

development in Environmentally Sensitive Areas (ESAs).  The purpose of the environmental assessment 

is to determine whether, after considering the specified mitigation, the project is likely to result in significant 

adverse environmental effects. 

1.1 Background 

The Trepanier Interconnect Watermain will connect the Peachland Creek and Trepanier Creek water 

distribution systems.  This will allow all customers in the Trepanier Creek distribution system to access 

drinking water from the new Peachland Creek water treatment plant which is scheduled to be operational 

in the late fall of 2020.  The interconnect project will supply water from the new reservoir at the water 

treatment plant site (FWL = 595.52 m) to the Cousins Road reservoir (FWL = 533.83 m).  This project is a 

key element of the District’s Water Master Plan that was developed in 2007 and updated in 2015.  The 

vision of the Water Master Plan is to “support the ongoing provision of a safe, reliable and affordable water 

supply for the ratepayers who rely on the District’s community water system” (District of Peachland, 2018).  

The interconnect project will provide clean, treated water that meets or exceeds Provincial Drinking Water 

Objectives.  The interconnect project will provide service from the start of the alignment at the intersection 

of Ponderosa Drive and Ponderosa Place to the Cousins Road Reservoir.  A PRV station is proposed along 

Pincusion Place and a PRV kiosk is proposed along Chidley Road. 

1.2 Scope of Assessment 

This environmental assessment report was prepared based on the results of desktop research and a field 

reconnaissance.  The review of background information and the field reconnaissance were completed to 

gain an understanding of the current conditions of the study area, identify Environmentally Sensitive Areas 

(ESAs), and help determine potential environmental effects and site-specific mitigation measures for the 

project.  This environmental assessment considers the physical works and activities of the interconnect 

project within the defined study area.  The study area, in which direct environmental effects are evaluated, 

is defined as the area within a 100 m radius of the project footprint.  The regional study area is defined as 

the spatial area extending beyond the study area in which both direct and indirect effects are anticipated to 

occur.  For the purposes of this assessment, the regional study area is defined as the Okanagan Very Dry 

Hot variant of the Ponderosa Pine biogeoclimatic subzone.   

The environmental assessment objectives include:  

• Identify valued ecosystem components and ESAs within the study area; 

• Stratify identified ESAs based on their environmental sensitivity utilizing the Regional District of 

Central Okanagan (RDCO) four-class rating system; 

• Identify potential environmental effects of the project; 
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• Propose measures to mitigate environmental effects; 

• Predict whether there will be significant adverse environmental effects, after mitigation is taken 

into consideration; and, 

• Provide follow-up measures to verify the accuracy of the environmental assessment and the 

effectiveness of the recommended environmental mitigation.  

1.2.1 Information Sources 

The desktop search methodology and background information sources used for each biophysical 

component are provided below. 

Surficial Geology and Hydrogeology 

Online databases and literature were queried for surficial geology and hydrogeology information in the study 

area.  Information on aquifers and groundwater wells was obtained from the following sources: 

• BC Soil Information Finder Tool (BC Ministry of Agriculture and Ministry of Environment & Climate 

Change, 2018) 

• BC Water Resources Atlas, iMap BC mapping application (Government of BC, 2020) 

• Soils of the Okanagan and Similkameen Valleys (BC Ministry of Environment, 1986)  

Surface Water and Fisheries Resources 

The following databases were queried to identify known watercourses and access detailed surface water 

and fisheries related data, including watersheds, water quantity and quality monitoring sites, and quality of 

fish habitat within the study area: 

• BC Water Resources Atlas, iMap BC mapping application (FLNRO, 2020) 

• Fisheries Inventory Data Queries (FIDQ) (BC Ministry of Environment, 2020)  

• iMap BC mapping application (Government of BC, 2020) 

• HabitatWizard mapping application (FLNRO, 2020) 

Wildlife and Habitat, including Sensitive Species and Ecological Communities  

General information regarding vegetation, wildlife and habitats, including species and ecosystems of 

management concern that have the potential to occupy the study area was obtained from the following 

sources: 

• BC Species and Ecosystems Explorer (BC MOE, 2020) 

• BC Ministry of Environment’s Conservation Data Centre mapping application (BC CDC, 2020) 

• iMap BC mapping application (Government of BC, 2020) 

• eBird online mapping database (eBird, 2020) 

• iNaturalist mapping database (iNaturalist, 2020)  

• Environment Canada’s Species at Risk Public Registry (SARA, 2019) 
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• Ecosystems of British Columbia, Chapter 9: Ponderosa Pine Zone (Hope et al., 1991)  

• Sensitive Ecosystems Inventory Okanagan Valley: Vernon to Osoyoos 2000 – 2007 (Iverson et 

al., 2008)  

• RDCO Geographic Information System (RDCO, 2020)  

• Wildlife Species Inventory (WSI) via iMap mapping application (Government of BC, 2020)  

Cultural Resources and Archaeology 

A search of the following database was conducted to determine the possible presence of cultural and 

archaeological resources within the study area: 

• BC Ministry of Agriculture and Lands Integrated Land and Resource Registry (BC Ministry of 

Agriculture and Lands, 2020) 

Contaminated Sites  

The following databases were queried to determine the potential presence of contaminated sites within the 

study area: 

• Treasury Board of Canada Federal Contaminated Sites Inventory  

• Environmental Remediation Sites via iMap BC mapping application (Government of BC, 2020)  

1.2.2 Field Reconnaissance  

On January 30th, March 6th, 9th, and 17th 2020, a field reconnaissance was conducted by Northland 

Environmental (Leanne McDonald) to gain a better understanding of the environmental setting in order to 

evaluate the ESAs within the study area, assess the potential environmental effects and develop 

appropriate mitigation measures for the interconnect project.  The survey focused on ground-truthing the 

desktop research conducted.  All vegetation that could be identified was recorded and all wildlife species 

and evidence of their presence was documented (i.e., scat, tracks, audio cues).  In addition, any essential 

habitat features the wildlife relies on (i.e., wildlife trees, rock outcrops, nests, wildlife corridors) were 

recorded in order to fully assess the potential disturbance from the project.  Most species in the study area 

are best observed during the breeding season (spring and early summer) when they are most active.  

Therefore, the accuracy of the survey was limited due to the time of year in which it was conducted.  

General habitat types were determined utilizing Terrestrial Ecosystem Mapping (TEM) and Sensitive 

Ecosystem Inventory (SEI) mapping and the findings of the field reconnaissance.  Prior to conducting the 

field reconnaissance, sampling points were selected for each TEM polygon within the study area and 50 m 

from any TEM polygon boundary to prevent the potential for edge effects.  In some cases, this was not 

possible due to the size of the polygon.  In these cases, the greatest distance from the edge of the polygon 

that could be achieved was sampled (RISC Standards - FLNRORD, 2018).  The sampling methodology 

generally consisted of a meandering survey of the pre-determined sampling points to record a limited 

species list based on the vegetation that could be identified.  All wildlife species and evidence of their 

presence was documented (i.e., scat, tracks, audio cues).  The accuracy of the survey was limited due to 

the time of year in which it was conducted. 
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 THE PROPOSED PROJECT 

2.1 Site Description 

The District of Peachland is located on the west side of Okanagan Lake within the southern interior of BC 

(Figure 1.1).  The study area slopes gently to moderately southward towards Okanagan Lake and is 

surrounded by moderate sloping uplands.  The District draws water from several sources including the 

Trepanier Creek Community Watershed – a watershed west of Okanagan Lake used for both irrigation and 

domestic water supply.  Flows in Trepanier Creek are controlled to meet downstream demands for domestic 

and irrigation uses within the District. 

The project area is situated within the Okanagan Very Dry Hot (xh) subzone of the Ponderosa Pine (PP) 

biogeoclimatic zone.  The study area is generally disturbed from residential, agricultural, recreational, utility, 

and road land uses.  The ecological communities consist of ponderosa pine and bunchgrass habitats, and 

the aquatic and riparian habitats of Trepanier Creek.  Trepanier Creek is a 4th order stream that is 

approximately 28 km in length.  The creek channel in the study area is characteristic of a cobble-riffle-pool 

morphology.  The channel banks are moderately sloped with intermittent armouring and some undercut 

banks downstream of the proposed watermain crossing.  The substrate is generally comprised of cobbles 

and sand with boulders.  The creek is approximately 6.5 m wide at the proposed watermain crossing site.  

The riparian vegetation consists of Interior Douglas-fir, ponderosa pine, black cottonwood (primarily 

mature), paper birch and an understory of common snowberry, tall Oregon-grape, Saskatoon, Douglas 

maple, red-osier dogwood, nootka rose, prairie rose, plum sp., mountain alder, pin cherry and a few non-

native species such as Siberian elm, great mullein, and diffuse knapweed.  Site photos are included in 

Appendix A. 

2.2 Project Scope 

The Trepanier Interconnect Watermain will connect the Peachland Creek and Trepanier Creek distribution 

systems.  This will allow all customers in the Trepanier Creek distribution system to access drinking water 

from the new Peachland Creek water treatment plant which is scheduled to be operational in the late fall of 

2020.  The interconnect project will supply water from the new reservoir at the water treatment plant site 

(FWL = 595.52 m) to the Cousins Road reservoir (FWL = 533.83 m).  The interconnect project will provide 

service from the start of the alignment at the intersection of Ponderosa Drive and Ponderosa Place to the 

Cousins Road Reservoir.  A PRV station is proposed along Pincusion Place and a PRV kiosk is proposed 

along Chidley Road.   

The project will involve the construction of a watermain comprised of a combination of 500 mm ductile iron, 

500 mm PVC DR18, and 400 mm PVC DR18 pipe.  The watermain right-of-way is approximately 7.5 m 

wide and 2.04 km long.  The watermain alignment generally runs east from Ponderosa Place within the 

right-of-way of Ponderosa Drive and 6th Avenue.  The alignment then runs north within the right-of-way for 

Pincushion Place and east through vacant land (Plan KAP8786C, District Lot 2897, Osoyoos Div of Yale 

Land District; District Lot 1174, Osoyoos Div of Yale Land District); paralleling a high-pressure natural gas 

transmission corridor.  After crossing Trepanier Creek, the watermain runs south within the right-of-way for 

Chidley Road to a vacant lot west of Chidley Road (Lot A, Plan KAP6015, District Lot 220, Osoyoos Div of 

Yale Land District). 
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The watermain then runs northeast, within the right-of way for Desert Pines Avenue and Trepanier Bench 

Road, until approximately Houston Road.  The project area also includes watermain alignment within the 

right-of-way for Dryden Road, starting across from 3902 Dryden Road until the intersection with Cousins 

Road and Cousins Place. 

The watermain crossing of Trepanier Creek will be installed using a trenchless auger methodology.  This 

methodology was selected to avoid disturbance to the bed and banks of the creek.  The excavation of the 

auger entry and exit pits on either side of the creek will be set back an estimated 10 m from the top of the 

banks to ensure the works do not disturb riparian habitat.  The estimated 10 m setback will also help provide 

containment of any sediment-laden water.  The watermain crossing consists of a 33.0 m long 500 mm 

diameter Class 350 ductile iron pipe housed inside a 30.0 m long 900 mm diameter Schedule 40 steel 

casing pipe.  A minimum of 1.5 m of cover will be maintained between the creek bed and the top of the 

casing pipe.  In addition to the design mitigation (i.e., trenchless methodology and riparian setbacks), 

erosion and sediment controls will be implemented prior to commencing the works to help prevent 

sediment-laden water from entering the creek.  All machinery will be operated from above the high-water 

mark in a manner that minimizes disturbance to the creek banks.  If dewatering of the entry and exit pits is 

required, a vacuum truck or an appropriate settling pond will be used to dispose of turbid water.  The creek 

crossing is scheduled to coincide with the least risk timing window for Trepanier Creek between August 7th 

and 24th, 2020.  It is anticipated that the work will be conducted in the dry (i.e., no instream works); therefore, 

low risk activities may occur outside of the timing window with the implementation of the mitigation specified 

in the Trepanier Creek Watermain Crossing Environmental Management Plan (Northland Environmental 

Ltd, 2020).  

The proposed watermain crossing has been designed to avoid disturbance of riparian habitat.  If the 

removal of vegetation is required to access the site and/or to excavate the entry and exit pits, it will be kept 

to a minimum.  Any disturbance to riparian vegetation will be offset with appropriate native riparian plants 

to ensure no net loss to productive habitat capacity.  Details of the vegetation removals in the upland 

habitats are provided in Section 8.0.  

2.3 Project Proponent and Consultant Contact Information 

 Project Proponent Project Engineer Environmental Consultant 

Name District of Peachland Urban Systems Ltd. Northland Environmental Ltd. 

Contact Shawn Grundy Conrad Kay Graeme Hayward 

Address 5806 Beach Ave. 

Peachland, BC 

V0H 1X7 

304-1353 Ellis St. 

Kelowna, BC 

V1Y 1Z9 

201A-347 Leon Ave. 

Kelowna, BC 

V1Y 8C7 

Telephone 250-718-0806 250-762-2517 x 1230 778-214-4023 

Email sgrundy@peachland.ca ckay@urbansystems.ca graeme@northlandenvironmental.ca 
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 REGULATORY FRAMEWORK AND BEST PRACTICES 

As part of the environmental assessment process, the proposed interconnect project was reviewed to 

identify applicable environmental regulatory triggers and permitting processes.  The project does not trigger 

the BC Environmental Assessment Act or the Federal Impact Assessment Act.  The following subsections 

identify the municipal development permit process, Provincial and Federal legislation and best 

management practices that are applicable to the project.  

3.1 Peachland Development Permit Areas  

A Development Permit must be approved prior to any subdivision or land alteration including but not limited 

to land clearing, preparation for the construction services, roads, blasting or construction, and/or addition 

to or alternation of a building or structure in a Development Permit Area (DPA).  An approved Development 

Permit sets out site specific development requirements.  Conditions in the permit address environmental 

issues and ensure that the property is developed safely and generally reflects the objectives and guidelines 

of best management practices produced by the Province of BC.  

Within the boundaries of the District, a proponent must obtain a Development Permit for work within 

Environmentally Sensitive Areas, Natural Hazards and Form and Character DPAs, as outlined in the District 

of Peachland Official Community Plan, Bylaw No. 2200, 2018.  The following purposes have been adopted 

by the District to manage development: 

• Protection of the natural environment, its ecosystems and biological diversity; 

• Protection of development from hazardous conditions; 

• Revitalization of an area in which a commercial use is permitted; 

• Establishment of objectives for the form and character of intensive residential development; 

• Establishment of objectives for the form and character of commercial, industrial or multi-family 

residential development; 

• Establishment of objectives to promote energy conservation; 

• Establishment of objectives to promote water conservation; and, 

• Establishment of objectives to promote the reduction of greenhouse gas emissions. 

The project appears to be within several development permit areas, including Terrestrial and Aquatic 

Environmentally Sensitive DPAs, Hillside Natural Hazard DPA, and Comprehensive Form and Character 

DPA.  The Aquatic DPA is intended to protect and enhance water quality and fish spawning habitat, and to 

protect and manage the aesthetic quality and natural character of the environment.  The Terrestrial DPA 

applies to areas that have been identified as having specific ecosystem habitat values (e.g., wildlife 

corridors).  The DP application will address the requirements of Environmentally Sensitive DPAs and the 

general guidelines that apply to all DPAs as identified in the bylaw.  Separate reports will be submitted to 

satisfy the requirements for the Hillside Natural Hazard DPA and Form and Character DPAs.  
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3.2 Provincial Legislation 

3.2.1 BC Water Sustainability Act 

The BC Water Sustainability Act establishes the broad legal framework for managing water in British 

Columbia.  Any activities that result in changes in or about a stream require notification or approval under 

Section 11 of the Water Sustainability Act.  Under the Water Sustainability Act, “changes in and about a 

stream” include a modification to the nature of the stream, including any modification of the land, vegetation 

and natural environment of a stream or the flow of water in a stream, or any activity that has or may have 

an impact on a stream or stream channel.  A Section 11 Water Sustainability Act Notification application 

and site-specific Environmental Management Plan have been submitted through FrontCounter BC for the 

trenchless watermain crossing of Trepanier Creek. 

3.2.2 BC Wildlife Act 

The BC Wildlife Act protects vertebrate species that are considered extirpated, endangered or threatened 

by the BC Conservation Data Centre (CDC).  Under this legislation, any vertebrate species that are legally 

designated as endangered or threatened are protected from direct harm except as permitted by regulation 

(i.e., hunting or trapping).  Protective measures under the Act make it an offense to kill or harm endangered 

or threatened species and their Critical Wildlife Habitat in Wildlife Management Areas (Wildlife Act Section 

7).  Mitigation measures will be implemented to minimize the potential for adverse impacts to wildlife and 

wildlife habitat. 

3.3 Federal Legislation 

3.3.1 Fisheries Act 

The Fisheries Act was established to manage and protect Canada’s fisheries resources.  Section 35 of the 

Act applies to any works where fish (or fish habitat) may be affected by development and Section 36 of the 

Act prohibits the deposit of a deleterious substance in water frequented by fish.  Any project with the 

potential to result in the harmful alteration, disruption or destruction of fish habitat must be reviewed by 

Fisheries and Oceans Canada through a Request for Review Form.  If the project is considered a 

contravention of Section 35, an Authorization will need to be obtained prior to undertaking the works.  The 

trenchless watermain crossing of Trepanier Creek was designed to avoid impacts to fish and fish habitat.  

3.3.2 Migratory Birds Convention Act 

Most migrating birds found in Canada are protected under the Migratory Birds Convention Act.  The Act is 

administered by the Wildlife Enforcement Division of Environment Canada in cooperation with provincial 

governments.  By conducting land clearing activities outside of the regional nesting period for migratory 

birds a proponent is able to maintain compliance under this Act.  The regional nesting period for migratory 

birds in the Okanagan is between late-March and mid August, and earlier for raptors and herons 

(approximately early January to end of September).  In the event that land clearing is to be conducted 

during the regional nesting window, a Qualified Environmental Professional (QEP) with experience in 

bird/nest surveys must first assess the area to ensure that any nesting birds, their nest or eggs will not be 

impacted. 
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3.3.3 Species at Risk Act 

Species at risk in Canada are initially determined at a federal level by the Committee on the Status of 

Endangered Wildlife in Canada (COSEWIC).  If approved by the federal Minister of the Environment, 

species listed under COSEWIC are added to the federal list of wildlife species at risk under the Species at 

Risk Act (SARA) Schedule 1.  It is prohibited to kill, harm, harass, capture, take, possess, collect, buy, sell 

or trade any Schedule 1 species and/or their critical habitat listed as extirpated, endangered or threatened 

on federal lands (SARA Section 32-36).  Within private or provincially owned lands, only critical habitat of 

aquatic species listed as extirpated, endangered, or threatened in Schedule 1 of SARA and migratory birds 

listed in the MBCA (1994) that are also listed as extirpated, endangered or threatened in Schedule 1 of 

SARA are protected, unless ordered by the Governor in Council.  The project will incorporate appropriate 

mitigation measures to prevent impacts to species at risk and their habitat. 

3.4 Best Management Practices 

The BMPs recommended in this report are consistent with the following guidelines: 

• A Field Guide to Fuel Handling Transportation & Storage (MWLAP, 2002); 

• Best Management Practices for Bats in British Columbia (BCMOE, 2016); 

• Develop with Care 2014: Environmental Guidelines for Urban and Rural Land Development in 

British Columbia (MOE, 2014); 

• Erosion and Sediment Control Best Management Practices (ESCA BC, 2014); 

• Fish-stream Crossing Guidebook (FLNRO, 2012); 

• Guidelines for Amphibian and Reptile Conservation during Urban and Rural Land Development in 

British Columbia (FLNRO, 2014); 

• Guidelines for Raptor Conservation during Urban and Rural Land Development in British Columbia 

(FLNRO, 2013); 

• Measures to Avoid Causing Harm to Fish and Fish Habitat (DFO, 2013);  

• Punch and Bore Crossings Operational Statement (DFO, 2007);  

• Standards and Best Practices for Instream Works (MWLAP, 2004ab); and, 

• Temporary Stream Crossing Operation Statement (DFO, 2007).  
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 ENVIRONMENTAL DESCRIPTION 

4.1 Environmental Setting 

The study area is situated within the upper limits of the Okanagan Very Dry Hot variant of the Ponderosa 

Pine biogeoclimatic subzone (PPxh1).  This zone commonly occurs at low elevations of valley bottoms of 

the Southern Interior Plateau and is associated with arid climates within the interior of British Columbia.  

The PPxh zone is characterized by a warm, dry climatic regime with a relatively long growing season in 

which moisture deficits are common in the Okanagan Valley.  Historically, frequent stand-maintaining fires 

shaped the ecosystems of this zone.  The mean annual temperature of the PP biogeoclimatic zone is 

greater than 10°C for 5 to 6 months and falls below 0°C for 2 to 5 months.  The mean annual precipitation 

is 280 mm to 500 mm, 15-40% of which falls as snow (Hope et al., 1991).   

The study area ranges in elevation from approximately 351 m to 495 m above sea level.  In general, the 

site slopes gently to moderately southward towards Okanagan Lake and is surrounded by moderate to 

steep sloping uplands.   

4.2 Surficial Geology and Hydrogeology 

The surficial geology of the Ponderosa pine biogeoclimatic zone is generally comprised of eutric brunisol 

deposits (Hope et al., 1991).  A search of the BC Soil Information Finder Tool revealed that the study area 

is generally comprised of Gammil and Parkill soils.  These types of soils are common in the Okanagan 

Valley.  The topography ranges from gentle to steep slopes with deep, coarse-textured, stony and gravelly 

fluvioglacial parent material deposits.  The surface textures of the soils in the study area are generally loamy 

sand (BC Ministry of Environment, 1986).   

A search of the Ministry of Environment’s Water Resource Atlas was conducted to determine the presence 

of aquifers and groundwater wells within the study area.  The search revealed two (2) mapped aquifers 

located within the study area and multiple groundwater wells within the surrounding area.  

Aquifer 862 underlies the mouth of Trepanier Creek within the northeast boundary of Peachland.  It is a 

confined aquifer consisting of relatively deep glaciofluvial sand and gravel.  The aquifer is approximately 

1.5 km2 in area and is classified as having low demand with low vulnerability and high productivity.  The 

lithology consists of glaciofluvial deposits confined by a thick section of sand and gravel, boulders, glacial 

till and silt.  Aquifer 863 underlies the area north of Trepanier Creek within the northeast boundary of 

Peachland.  It is a partially confined aquifer consisting of fractured crystalline bedrock of the Penticton 

Group.  The aquifer is approximately 8.6 km2 in area and is classified as having moderate demand with 

moderate vulnerability and low productivity.  The lithology consists of unconsolidated deposits of sand, 

gravel cobbles, boulders, till and silty clay. 

The groundwater well search results revealed no well records within the study area and several records 

within the surrounding area.  At the time of drilling, the static water levels of the records that were reviewed 

ranged from approximately 40 m to 78 m below ground surface.  The depths of the wells range from 

approximately 63 m to 108 m.  The lithology generally consists of sand, gravel and boulders of varying 

thickness and transitions to layers of coarse gravel and sand, and clay to fine silty sand at greater depths.  

A copy of the aquifer and groundwater well search results is included in Appendix B. 
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4.3 Surface Water and Fisheries Resources 

Trepanier Creek is a 4th order stream that is approximately 28 km in length.  The Trepanier Creek watershed 

has an area of approximately 260 km².  The creek is documented to contain five (5) species of fish – burbot, 

kokanee, prickly sculpin, rainbow trout, and sucker (general).  Approximately 720 m downstream of the 

proposed creek crossing, Okanagan Lake is documented to contain a variety of fish species, including: 

burbot, mountain whitefish, brook trout, northern pikeminnow, carp, peamouth chub, chiselmouth, prickly 

sculpin, cutthroat trout, pumpkinseed, dace (general), pygmy whitefish, kokanee, rainbow trout, lake trout, 

redside shiner, lake whitefish, slimy sculpin, largescale sucker, sucker (general), leopard dace, whitefish 

(general), longnose dace, yellow perch, and longnose sucker.  However, there is a series of cascades and 

a waterfall on Trepanier Creek located approximately 1.1 km upstream of Okanagan Lake.  These features 

are an obstacle to fish passage and form the upper limit of kokanee spawning.  Rainbow trout are 

documented beyond the fish barrier.  Downstream of the falls is considered good kokanee spawning habitat 

and was given a very high consequence rating, which means there is confirmed fish presence and high 

value habitat (Grainger and Associates Consulting Ltd and Stream Works Unlimited, 2010).   

The creek channel at the watermain crossing site is approximately 6.5 m wide and characteristic of a cobble-

riffle-pool morphology.  The channel banks are moderately sloped with intermittent rock armour and 

undercut banks.  The substrate is comprised of cobbles and sand with some boulders.  The riparian 

vegetation consists of Interior Douglas-fir, ponderosa pine, black cottonwood (primarily mature), paper birch 

and an understory of common snowberry, tall Oregon-grape, Saskatoon, Douglas maple, red-osier 

dogwood, nootka rose, prairie rose, plum sp., mountain alder, pin cherry and a few non-native species such 

as Siberian elm, great mullein, and diffuse knapweed.  The surrounding area is largely disturbed, consisting 

of the Chidley Road corridor, cut slopes and trails within the upland ponderosa pine bunchgrass habitat, a 

cleared natural gas right-of-way, residential properties and the Peachland Elementary School grounds. 

4.4 Wildlife 

The forested and riparian areas within the PPxh zone provide habitat to various wildlife species, including 

numerous species at risk.  The survey methodology generally consisted of a meandering survey of the 

study area.  The following sections provide a summary of any incidental wildlife observed and evidence of 

wildlife use (i.e., nests, burrows, shed skins, feathers, scat, tracks and individuals) during the field 

reconnaissance conducted on January 30th, 2020 and March 6th, 9th, and 17th 2020 as well as desktop 

research findings.  A list of all the wildlife observations is included in Appendix C.  

4.4.1 Mammals 

A total of three-quarters of Canada’s mammalian species are found in BC, with twenty-four (24) of those 

species being exclusive to BC (BC MOE, 2019).  The ponderosa pine and Douglas-fir forests support 

mammalian species such as Rocky Mountain elk, mule deer, white-tailed deer, cougar, coyote, black bear, 

California myotis, big brown bat, little brown myotis, red squirrel, Northwestern chipmunk, long-tailed vole 

and sensitive species such as California bighorn sheep.  The study area overlaps ungulate winter range.  

The aquatic and riparian habitats of Trepanier Creek could support additional species such as Yuma myotis, 

beaver, muskrat, long-tailed weasel, Western jumping mouse, water shrew, and a number of sensitive 

species such as spotted bat, fringed myotis, Western small-footed myotis, Western long-eared myotis, 

Western harvest mouse, and Southern red bat (Hope et al., 1991).  
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During the field reconnaissance, chipmunk and red squirrel were observed within the ponderosa pine / 

bluebunch wheatgrass – cheatgrass habitat off of Pincushion Place.  A mule deer was observed in an urban 

area (relatively naturalized yard) at the southern limit of the study area on Dryden Road.  Many tracks and 

scat were also observed throughout the study area.  Scat observed included coyote in the riparian habitat 

of Trepanier Creek and suspected yellow-bellied marmot scat on a rock along the pathway off Chidley 

Road.  Many wildlife trails were documented throughout the study area, including trails used by deer and 

other mammals.  On March 17th, 2020 a suspected recent kill site was observed along the trail 

approximately 35 m west of the proposed creek crossing at the fenced area around Peachland Elementary 

School.  The kill was likely caused by a cat species (cougar, lynx or bobcat) due to the remains consisting 

of deer intestines and many pulled out patches of hair/flesh, but no carcass; cougars and bobcats are 

known to remove these organs and leave them a short distance away from the rest of the carcass 

(Johnston, 2020). 

4.4.2 Birds 

There are over 360 bird species that breed in the province, 55% of those species breed nowhere else in 

Canada (BC MOE; Protecting BC’s Biodiveristy, 2019).  Considering the study area consists of dry forested 

areas as well as the riparian and aquatic areas of Trepanier Creek, this diversity in habitat has the potential 

to support many bird species including but not limited to American Kestrel, osprey, Northern pygmy owl, 

pileated woodpecker, flycatcher spp., mountain chickadee, Western tanager, yellow-rumped warbler, 

Virginia rail, Tundra swan, Bullock’s oriole, veery, Swainson’s thrush, bobolink, marsh wren, red crossbill, 

eared grebe and sensitive species including Lewis’s woodpecker, Western screech-owl, Bald eagle, 

flammulated owl, great blue heron, yellow-breasted chat, yellow-headed blackbird and Western bluebird. 

During the field reconnaissance, the following species were observed and/or heard: Northern flicker, 

common raven, mountain chickadee, red-breasted nuthatch, American robin, dark-eyed junco, American 

goldfinch, Stellar’s jay, black-billed magpie, Say’s phoebe, Clark’s nutcracker, red-tailed hawk, violet-green 

swallow, American crow, pygmy nuthatch, mallard and Canadian goose.  A couple old cup nests were 

observed in trees and fallen on the ground.  Although no active nests were observed at the time of the field 

reconnaissance, it is anticipated that the wildlife trees and other suitable nesting habitats observed in the 

study area will be utilized for nesting, specifically by the cavity nesting species (i.e., Northern flicker, 

mountain chickadee and nuthatches).  

4.4.3 Herptiles 

Of the thirty-six species of amphibians and reptiles that are native to BC, 50% of them are of conservation 

concern from a variety of threats such as habitat loss/conversion, development, pollution and disease (BC 

MOE; Protecting BC’s Biodiversity, 2019; BC MOE; Amphibians and Reptiles, 2019).  Within the study area 

boundaries, Western yellow-bellied racer, rubber boa, common garter snake, northern leopard frog and 

sensitive species such as Western rattlesnake, Western toad, Great Basin spadefoot and tiger salamanders 

could occur.  The field reconnaissance revealed no evidence of any reptiles or amphibians within the study 

area.  It is presumed that due to the current resident fish population of Trepanier Creek, it is unlikely any 

amphibians would be present as fish would predate the amphibian eggs.  There is suitable habitat for 

snakes, spadefoots and skinks within the study area (i.e., rock outcrops, grassland, riparian habitats).  It is 

suspected that no reptiles were observed due to the time of year in which the field reconnaissance was 

conducted.  
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4.4.4 Invertebrates 

Invertebrates make up the greatest part of BC’s biodiversity, however very little is known about the 

invertebrates in BC.  It has been estimated that about 15000 insects occur in the province, but the total 

number of terrestrial arthropod species could be 40000 to 50000.  Very little is known about the soil fauna 

in the province (Scudder, 1996).   

Considering the field reconnaissance was conducted in early March, there was little opportunity to observe 

invertebrates within the study area.  Invertebrate observations included mosquito, Dioctria sp. (robber fly), 

rocky mountain wood tick and what appeared to be an old black widow spider web.  

4.4.5 Species at Risk 

A rare occurrence search of the BC Ministry of Environment’s Conservation Data Centre (CDC) was 

conducted to determine documented sightings of Red-listed (endangered or threatened) and Blue-listed 

(special concern) species within the vicinity of the study area.  The search revealed one (1) rare occurrence 

species record that overlaps the study area.  The rare occurrence species record revealed is for Western 

screech-owl, macfarlanei subspecies.  The Western screech-owl subspecies is BC Blue-listed and listed 

as Threatened on SARA Schedule 1.  The total area of the polygon is 3.12 ha and is described as being 

located behind 5486 Clements Crescent within a riparian corridor along Trepanier Creek.  The record 

indicated that the most recent sighting was in 2009, however a pair has been observed approximately 10 

km upstream of the proposed creek crossing site as recently as August 2019 (eBird, 2020).   

A search for federally listed critical habitat polygons in the study area revealed four (4) critical habitat 

polygons.  The records include a “final” critical habitat polygon for Lewis’s woodpecker (BC Blue-listed; 

SARA Schedule 1 – Threatened) in the study area near Childley Road, and “final” critical habitat “grid 

squares” for the Western rattlesnake (BC Blue-listed; SARA Schedule 1 – Threatened), Great Basin gopher 

snake (BC Blue-listed; SARA Schedule 1 - Threatened) and desert nightsnake (BC Red-listed; SARA 

Schedule 1 - Endangered) that overlap the study area.  However, not all of the area within these “grid 

square” boundaries is necessarily critical habitat.  A review of the Final Recovery Strategy for the three 

snake species (Environment and Climate Change Canada, 2019) revealed that only the Western 

rattlesnake and Great Basin gopher snake are distributed within Peachland.  The area containing critical 

habitat for Lewis’s woodpecker is delineated based on the application of a 500 m distance around all 

available verified occurrence records; delineated to represent the essential terrestrial areas required by the 

species for life history functions. 

There were no masked-species records revealed within the study area.  A search of the Okanagan Large 

Lakes Foreshore Protocol (January 2018 update) mapping revealed a foreshore zone classified as a Red 

Zone (known foreshore plant species at risk habitat) for foreshore plants, approximately 250 m south of the 

study area at the mouth of Trepanier Creek on Okanagan Lake.  The record is for Owyhee mudwort, which 

is a Red-listed vascular plant species. 
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A search of the BC Species and Ecosystems Explorer: Species and Ecosystems Search website was 

conducted for sensitive species that have potential to inhabit ecosystems that are characteristic of the local 

and regional study areas.  The search included conifer forest (dry, mesic and moist/wet), riparian forest, 

riparian herbaceous, riparian shrub, urban/suburban, roadside/ditch, cultivated field, rock/sparsely 

vegetated rock and stream/river habitats.  The search results revealed a total of fifty-six (56) BC Red-listed, 

BC Blue-listed and/or species listed on SARA Schedule 1.  Of the species identified, twenty-nine (29) 

sensitive species are listed as Schedule 1 Species under the Species at Risk Act.  Table 4.1 lists only the 

species that have been confirmed within the study area or have potential to be present within the study 

area based on the desktop research and field reconnaissance performed.  These species, their rankings 

and preferred habitat types are provided in the table.  The complete results from BC Species and 

Ecosystems Explorer and CDC searches are included in Appendix D. 
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Table 4.1: Sensitive Species with Potential to Inhabit Ecosystems Characteristic of the Study Area 

Common Name Scientific Name 
BC 
List 

SARA 
Schedule 1 

Class Range and Habitat Preferences  
Likelihood of 
Presence in 
Study Area 

Rationale on Likelihood Determination 

Abbreviate 
Pondsnail 

Stagnicola apicina Blue N/A Invertebrates 

The abbreviate pondsnail range from the northern portion of the lower peninsula 
of Michigan west to western Washington and from Ontario south to southern 
Wyoming and South Dakota. However, ultimately their range extent is unknown. 
Their habitat preference is for streamside pools, rapid currents, and shallow, 
wave swept areas of lakes where solar heating can take place.  

Potential 

There is suitable habitat in the study area around 
Trepanier Creek. 

American Badger 
Taxidea taxus 
jeffersonii 

Red Endangered Mammals 

Badgers inhabit the dry southern interior region of BC and north to the Cariboo 
in Canada. They have variable but very large ranges; males have been tracked 
from valley bottom to alpine covering 67 km2 area. They prefer open areas in 
grasslands/fields or open-canopied forests and utilized underground burrows 
when inactive and as maternal dens. They require friable soil for burrowing and 
adequate amounts of prey.  

Potential 

A wildlife species inventory point was recorded on 
iMap for an incidental sighting in 2004 within the 
study area at approximately Ponderosa Pine Place 
at the Ponderosa Golf Club. The study area is a 
potential travel corridor due to their large range, but 
it is an unlikely a denning location.  

Barn Swallow Hirundo rustica Blue Threatened Birds 

Barn swallows are known to breed through south-coastal and southeastern 
Alaska, throughout much of Canada and south through the US to central 
Mexico. They prefer open habitats to partly open habitats for foraging such as 
grassy fields, pastures, agricultural crops, and frequently near water to access 
mud for nest building. They nest in anthropogenic structures such as 
outbuildings, bridges, rafters, road culverts and rooves or in natural structures 
like caves or cliff crevices. They frequently reuse old nests returning to the same 
nesting areas in successive years with their young often returning within 30 km 
or closer to their natal site.  

Expected 

There are recent records for sightings and sightings 
recorded over several years in Peachland recorded 
on eBird. The study area habitat may be suitable for 
nesting and foraging.  

Black Swift Cypseloides niger Blue Endangered Birds 

According to the British Columbia Breeding Bird Atlas (2013), swifts occur from 
the extreme southern part of the province north in the central interior to Williston 
Lake. Because black swifts are airborne at high altitudes for most of their lives, it 
is difficult (and sometimes not meaningful) to adequately describe their habitat 
away from the nest site. Five characteristics of black swift nest sites include: 1) a 
variable quantity of running water; 2) high relief so swifts can depart the nest at 
foraging altitude; 3) inaccessibility to terrestrial predators; 4) darkness (the nest 
must not be exposed to the sun); and 5) an unobstructed flight path (flyway free 
of obstructing trees).  

Potential 

There is a record for a sighting in Okanagan 
Mountain Park (directly across Okanagan Lake from 
Peachland) in 2017 and West Kelowna had a 
confirmed sighting in 2013 recorded on eBird. The 
study area may contain suitable foraging habitat.  

California Gull  Larus californicus Blue N/A Birds 

California gull breeds throughout most of southern Canada. They prefer fairly 
open areas with irregular terrain such as seacoasts, bays, estuaries, mudflats, 
marshes, irrigated fields, lakes, ponds, dumps, cities and agricultural lands. 
Nesting takes place on the ground inland on open sandy or gravelly areas on 
islands or along shores of lakes and ponds typically with scattered grasses. 

Potential 

There is a confirmed sighting record in Peachland 
(2010) and many (>2000) confirmed sighting 
records for the Central Okanagan on eBird.  There 
is potential facilitative use of the study area, 
however it is an unlikely nesting location. 

California 
Hairstreak 

Satyrium 
californica 

Blue N/A Invertebrates 

California hairstreaks occupy BC east to Colorado and southward to southern 
California. They utilize open woodlands, brushland, and chaparral habitat. Host 
plants include Ceanothus spp., Cerocarpus montanus, Purshia tridentate, 
Prunus virginiana, Salix spp., Philadelphus lewisii, Quercus spp., and several 
others. 

Potential 

Their host plant genera are within the study area 
(i.e., Prunus and Ceanothus sp.).   

Canyon Wren 
Catherpes 
mexicanus 

Blue N/A Birds 
Canyon wrens are known to occupy south-central BC to western South Dakota 
south to Mexico. Their habitat preference is for cliffs, steep-sided canyons, rocky 
outcrops and boulder piles in arid areas. 

Potential 

There is a confirmed sighting record in Peachland 
for 2012 and approximately 60 sighting records in 
the Central Okanagan on eBird. The rock outcrops 
in the study area are suitable for nesting and 
foraging.  
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Common Name Scientific Name 
BC 
List 

SARA 
Schedule 1 

Class Range and Habitat Preferences  
Likelihood of 
Presence in 
Study Area 

Rationale on Likelihood Determination 

Common 
Sootywing 

Pholisora catullus Blue N/A Invertebrates 

In BC, the sootywing only occurs in the Southern Interior and occupies disturbed 
dry habitats such as cultivated fields, hedgerow, pasture, weedy backyards, 
vacant lots, landfills, edges of croplands; essentially anywhere weedy annual 
floodplants grow in the open. Caterpillars will host on lambs quaters, 
amaranthsm and cockscomb and the adults will nectar on a variety of flowers 
including dogbane, marjoram, oxalis, white clover, common milkweed, 
peppermint, cucumber and melon. 

Potential 

There are suitable caterpillar host and adult 
nectaring plants within the study area (clover sp.).  

Common 
Nighthawk 

Chordeiles minor Yellow Threatened Birds 

The common nighthawk’s nesting range covers the majority of North America 
occupying a variety of wide range-open vegetation-free habitats such as dunes, 
beaches, recently harvested forests, burnt areas, rocky outcrops, rocky barrens, 
grasslands, pastures, peat bogs, marshes, lakeshores and river banks as well 
as mixed and coniferous forests.  They will also occupy more urban areas and 
have been known to nest on flat gravel rooves. They prefer sandy soil for ground 
nesting.  

Expected 

There are records for recent sightings and sightings 
over several years in Peachland on eBird. The 
study area may be suitable for nesting and foraging. 

Evening 
Grosbeak 

Coccothraustes 
vespertinus 

Yellow 
Special 
Concern 

Birds 

The Canadian range of evening grosbeak currently extends from Yukon to 
Newfoundland and Labrador and includes parts of all provinces and territories 
except Nunavut. The distribution in Canada closely matches the limits of the 
boreal shield, boreal plain and mountain cordillera ecozones, which total more 
than 200 million ha of forest. These regions are generally dominated by fir, 
spruce, larch, pine and aspen. In interior BC, they favour stands of Douglas-fir, 
ponderosa pine, spruce, and trembling aspen, with understorey vegetation 
dominated by Douglas maple, chokecherry, pin cherry, Saskatoon or red-osier 
dogwood. 

Expected 

There is a record for a recent sighting and records 
for sightings over several years in Peachland on 
eBird, with the most recent record in September 
2019. There was also a sighting approximately 450 
m northwest of the study area in 2015. 

Flammulated Owl 
Psiloscops 
flammeolus 

Blue 
Special 
Concern 

Birds 

The flammulated owl’s range is within the Central interior of BC and extends 
south down the western states and into northern Mexico. They prefer ponderosa 
pine and Douglas-fir forests, with a preference for higher elevation (850-1150 m) 
forests dominated by >100-year-old trees (specifically trees with snags for 
nesting cavities), and approximately 40 – 50% canopy cover. They will nest in 
old woodpecker holes, especially Northern flicker cavities.  

Potential 

There are no sightings for Peachland recorded on 
eBird, however there are confirmed sightings in 
Summerland. This species is notoriously 
challenging to census; therefore, because the 
habitat is suitable there is potential they could 
occupy the study area. 

Fringed Myotis Myotis thysanodes Blue N/A Mammals 

The fringed myotis are found in western North American from Mexico to BC in 
the Okanagan, Similkameen, north and south Thompson, Fraser, and Chilcotin 
River valleys. Their habitat preference in Canada is for grassland, shrub-steppe 
and open ponderosa pine forest at elevations between 300 m to 800 m. They 
are found roosting in the day in attics of buildings, caves, tunnels, mines, rock 
crevices, under loose bark of decaying trees or in live ponderosa pine with long 
vertical cracks and with loose bark available. At night, they can additionally be 
found under bridges.  

Expected 

The study area contains suitable roosting habitat 
(i.e., anthropogenic structures, older trees with 
cavities)  

Great Basin 
Gopher Snake 

Pituophis catenifer 
deserticola 

Blue Threatened Herptiles 

The Great Basin gopher snake ranges from southern BC through Washington, 
Oregon, California, Arizona, Colorado, Nevada, Idaho, Utah to Wyoming. They 
forage in open habitats such as grasslands, dry open forests, edges of cultivated 
fields, shrubby areas, talus, wetlands and riparian areas. They will shelter in 
burrows, base of shrubs, under various cover objects and the females will lay 
their eggs in burrows on warm grassy slopes or in fine talus. They hibernate in 
dens in bedrock crevices, in deep burrows, or in interstitial spaces between 
rocks in talus slopes.  

Potential 

There is suitable habitat in the study area.  



DISTRICT OF PEACHLAND 
Trepanier Interconnect 

Environmental Assessment 

Page 17 

0010.0004.01 / April 2020 

Common Name Scientific Name 
BC 
List 

SARA 
Schedule 1 

Class Range and Habitat Preferences  
Likelihood of 
Presence in 
Study Area 

Rationale on Likelihood Determination 

Great Basin 
Spadefoot 

Spea intermontana Blue Threatened Herptiles 

The Great Basin spadefoot occupies the inter-montane region between the 
Rocky Mountains and Coastal Ranges from south-central BC south to Arizona 
and Colorado. In Canada, they are restricted to the arid and semi-arid zones of 
south-central BC, occurring in the Okanagan valley, Similkameen and Kettle 
Granby river valleys in the south and Thompson and Nicola river valleys and the 
South Cariboo region in the north. Spadefoots occupy open woodland and 
grassland habitats when foraging, hibernating and aestivation and additionally 
requires aquatic habitats (i.e., temporary or permanent water including rain 
pools, pools in intermittent streams, and flooded areas along streams) for 
breeding. The terrestrial and aquatic habitats must be suitably connected to 
allow for seasonal movements.  

Potential 

There is suitable habitat in the riparian and open 
forested areas surrounding Trepanier Creek in the 
study area. 

Great Blue Heron 
Ardea herodias 
herodias 

Blue N/A  Birds  

The great blue heron’s breeding range is in most Canadian provinces and south 
to Florida, Texas, Belize, Guatemala and Baja California. They are found in 
cultivated fields, pasture/old fields, urban/suburban areas, conifer and mixed 
forests, grassland, lakes, riparian areas and wetlands.  

Expected  

There was a sighting in Peachland in January 2019 
recorded on eBird. There is suitable nesting and 
foraging habitat within the study area.  

Horned Lark 
Eremophila 
alpestris merrilli 

Blue N/A Birds 
The merrilli subspecies is found in the southern interior plateaus of BC. Their 
habitat preference is for open grassy areas, such as cultivated fields, hedgerow, 
pasture/old field, grassland, meadows, and in urban/suburban areas.  

Potential 
There are no sightings in Peachland on eBird, 
however there was a sighting recorded at the mouth 
of Powers Creek in April 2019.  

Lark Sparrow 
Chondestes 
grammacus 

Blue N/A Birds 

The lark sparrow’s breeding population is throughout extreme southern BC as 
well as southern Alberta, Saskatchewan and Manitoba and as far south as 
southern California. Their habitat preference during breeding is for open areas 
with scattered shrubs and trees which includes missed-grass with shrubs, 
parkland, sandhills, barrens, old fields, cultivated fields, shrub thickets, shrub-
steppe, woodland edges, shelter beds, orchards, parks, riparian areas, brushy 
pastures, overgrazed pastures and savanna habitats.  

Expected 

There was a sighting along the Trepanier Creek 
Greenway in 2015 and at the mouth of Deep Creek 
in 2018 on eBird. The study area contains suitable 
habitat.  

Lewis's 
Woodpecker 

Melanerpes lewis Blue Threatened Birds 

Lewis’s woodpeckers only occur in Western North America and in BC, their 
range is only within the valleys of the Southern Interior. The Recovery Strategy 
(Environment and Climate Change Canada, 2017) for the Lewis’s woodpecker 
describes their critical habitat as three (3) main forest types: dry open ponderosa 
pine or Douglas-fir forests, and open grasslands, with fire-maintained features, 
low stem densities, veteran ponderosa pines or Douglas-firs, abundant wildlife 
trees, and rich herb and shrub layers; mature to old riparian cottonwood stands 
typically adjacent to grassland, agricultural field, shrub-steppe, or open 
woodland habitats; or, recently burned (<30 years) ponderosa pine and 
Douglas-fir dominated forests withstanding snags resulting from stand-
destroying fires.  The presence of large trees in a state of partial to advanced 
decay for nesting and relatively open areas for foraging appears to be essential 
for Lewis’s woodpecker.  Lewis’s woodpecker uses existing nest holes or natural 
cavities but will excavate its own cavities in highly decayed wood. 

Expected 

The BC CDC revealed a “proposed” critical habitat 
polygon within the study area off Chidley Road. 
Additionally, there are recent sightings and 
sightings over several years in Peachland recorded 
on eBird. The study area habitat is also suitable for 
nesting and foraging. 

Little Brown 
Myotis 

Myotis lucifugus Yellow Endangered Mammals 

The little brown myotis utilizes a wide variety of habitats and often use 
anthropogenic structures for resting and maternity sites. Roosting sites include 
tree cavities, rock crevices, buildings and bat houses. A preference for older 
forests has been found likely due to the increased snag availability for roosting. 
The hibernacula utilized over the winter includes caves, mines, or other 
structures. These bats generally avoid large areas of cleared land for foraging 
but rather will forage over still water, rivers and/or in forest gaps, edges or along 
trails.  

Potential 

The study area contains suitable roosting habitat 
(i.e., anthropogenic structures, and older trees with 
cavities). 
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Common Name Scientific Name 
BC 
List 

SARA 
Schedule 1 

Class Range and Habitat Preferences  
Likelihood of 
Presence in 
Study Area 

Rationale on Likelihood Determination 

Monarch Danaus plexippus Blue 
Special 
Concern 

Invertebrates 

The monarch butterfly ranges between southern Canada to their over-wintering 
habitat in Mexico and the southern US. Their habitat preference is for anywhere 
with milkweed spp. for the larvae and nectaring adults, which includes cultivated 
fields, hedgerow, pasture/old field, grasslands, meadows, sagebrush steppe and 
urban/suburban areas.  

Potential 

The surrounding urban areas and roadside ditches 
in the study area may contain suitable habitat (i.e., 
milkweed sp.). 

Northern Rubber 
Boa 

Charina bottae Yellow 
Special 
Concern 

Herptiles 

The Northern rubber boa ranges from southern BC south towards west-central 
California, central Nevada, and southern Utah from the Pacific coast east to 
north-central Wyoming and western Montana. Their habitat preference is for 
woodlands, forest clearings, patchy chaparral, rock outcrops, meadows and 
shrubby treeless areas in dry lowlands. They generally stay close to water so 
are also found in riparian areas in arid canyons. They will utilize rotting logs and 
stumps, underneath rocks and rock crevices, and under the bark of dead trees.  

Expected 

A wildlife species inventory point was recorded on 
iMap for an incidental sighting in 2014 
approximately 400 m north of the study area at 
Desert Pines Ave.  Additionally, the study area 
contains suitable habitat.    

Nuttall's 
Cottontail 

Sylvilagus nuttallii 
nuttallii  

Blue 
Special 
Concern 

Mammals 

The Nuttall’s cottontail ranges from western North America from the eastern 
slopes of Cascade-Sierra Nevada range east to western North Dakota from the 
Okanagan valley in BC south to Arizona and New Mexico. Their habitat 
preference is for dense sagebrush stands on ridges and slopes; however, they 
are also found on dry washes below sage-covered slopes, conifer forests, and 
riparian areas. They are known to feed on grasses and other woody vegetation 
including wheatgrass, needle-and-thread grass, cheatgrass and forbs such as 
big sagebrush and common juniper.  

Potential 

Secondary habitat preferences are present within 
the study area, however there have been no 
confirmed observations in the study area. The BC 
CDC species summary states it is possible they 
occur in Peachland, whereas the other 
municipalities in the Okanagan Valley have 
confident or confirmed occurrences. The study area 
contains suitable foraging habitat.  

Olive-sided 
Flycatcher 

Contopus cooperi Blue Threatened Birds 

The olive-sided flycatcher is found throughout most of forested Canada and in 
the western and northeastern US. Their habitat preference is for open areas 
including, forest clearings, forest edges near natural openings (i.e., streams or 
wetlands), burned and logged areas and openings within old-growth forests. 
Forests are typically coniferous or mixed deciduous coniferous.  

Potential 

There is a confirmed sighting in Peachland in 2001 
and many sightings (>150) in the central Okanagan, 
including a recent sighting in Kelowna recorded on 
eBird. The habitat in the study area is suitable for 
nesting and foraging. 

Preble’s Shrew Sorex preblei Red N/A Mammals 

The Preble’s shrew range is within western North America, from the Columbia 
Plateau to the Northern Great Plains and southward to at least New Mexico. 
Their habitat preference is for arid and semi-arid shrub-grass habitats in 
montane coniferous forests dominated by sagebrush, willow-fringed creeks, 
marshes, bunchgrass, sagebrush-aspen, sagebrush-grass and alkaline 
shrubland habitats. They are active throughout the year.  

Potential 

There is suitable habitat within the study area.  

Pronghorn 
Clubtail 

Phanogomphus 
graslinellus 

Blue N/A Invertebrates 
The pronghorn clubtail is found within the southern interior valleys of BC. Their 
habitat preference is for warm lakeshores and streams with larvae burrowing in 
sand along wave washed shores.  

Potential 
Trepanier Creek may be suitable habitat.  

Short-eared Owl Asio flammeus Blue 
Special 
Concern 

Birds 

Short-eared owls breed on multiple continents and islands, but in North America 
they are found breeding sporadically in arctic areas, coastal marshes and 
interior grasslands where small rodents are abundant. Their habitat preferences 
are based off of open spaces and abundance of food in both the summer and 
winter. They are found in agricultural fields, arctic tundra, grasslands, peat bogs, 
marshes, sand-sage concentration and old pastures. Their preferred nesting 
sites are in dense grasslands or arctic tundra with small willows.  

Potential 

There are no recorded sightings in Peachland, 
however they have been recorded over 20 times in 
the central Okanagan including in Penticton and 
West Kelowna on eBird. There is possible suitable 
foraging habitat in the study area at the cultivated 
field on Cousins Road.  

Sinuous 
Snaketail  

Ophiogomphus 
occidentis 

Blue N/A  Invertebrates 
The sinous snaketail range is widespread in western North America from BC to 
California. Their habitat preference is for slow-flowing sandy and gravelly areas 
in large streams typically in mountainous areas at lower elevations.  

Potential  
Suitable habitat may exist in Trepanier Creek. 
There was a sighting recorded on iNaturalist just 
north of Penticton in 2017.  
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Common Name Scientific Name 
BC 
List 

SARA 
Schedule 1 

Class Range and Habitat Preferences  
Likelihood of 
Presence in 
Study Area 

Rationale on Likelihood Determination 

Slender 
Hawksbeard  

Crepis atribarba Blue N/A 
Vascular 
Plants 

Slender hawksbeard ranges throughout western North America with a habitat 
preference for dry coniferous forests, grassland and shrub-steppe habitats. 

Potential 
There is suitable habitat in the study area. There 
was a sighting recorded on iNaturalist on Giant’s 
Head Mountain in Summerland in 2016.  

Spotted Bat 
Euderma 
maculatum 

Blue 
Special 
Concern 

Mammals 

Throughout the spotted bat’s range they are considered rare. They are found 
from Mexico to the western states and in Canada they are only found in the 
extremely southern edge of BC. Their habitat preference is variable, and they 
have been found in deserts, ponderosa pine forests, pinyon-juniper woodlands, 
canyon bottoms, riparian and river corridors, meadows, open pasture and 
hayfields. They will forage in open terrain, including forest clearings, meadows, 
open wetlands or in open areas near buildings. They roost (maternity and night 
roosts) in cracks and crevices in cliffs, or caves or buildings near cliffs.  

Potential  

There is suitable habitat in the study area.  

Swainson’s Hawk Buteo swainsoni Red N/A Birds 

The swainson’s hawk breeding range is from east-central Alaska through central 
Alberta and Saskatchewan and southern Manitoba and south through the 
western states to California. Their habitat preference is for savanna, open pine-
oak woodlands and cultivated lands. They nest in solitary trees, shrub or small 
grove. They have been found nesting in abandoned black-billed magpie nests, 
rock ledges, and in shelterbelts or other similarly human created habitat.  

Expected 

There was a sighting north of the study area at 
4430 Trepanier Road in Peachland in April 2019 
and many sightings in West Kelowna in 2019 
recorded on eBird. There is suitable habitat in the 
study area for nesting and foraging. . 

Townsend’s Big-
eared Bat 

Corynorhinus 
townsendii 

Blue N/A Mammals 

The Townsend’s big-eared bat range in western North America is from southern 
BC to Mexico, west to the Pacific coast and eastward to South Dakota and 
Texas. They occupy a variety of habitats including dry grasslands and 
coniferous and deciduous forests. They forage for insects in riparian areas, 
wetlands, forest edges and open woodland. They will roost (maternity and night 
roosts) in caves, old mines, and buildings.  

Potential 

There is suitable foraging and nesting habitat in the 
study area.  

Western Harvest 
Mouse 

Reithrodontomys 
megalotis 

Blue 
Special 
Concern 

Mammals 

The Western harvest mouse ranges from the Okanagan and Similkameen 
valleys and southern Alberta south to Mexico. Their habitat preference is for 
thick herbaceous cover of tall grasses or shrubs. In BC, they are restricted to 
very hot dry valley bottoms including dry gullies with dense shrub cover 
bordering grasslands, old fields, apple orchards, ponderosa pine forests, grassy 
areas bordering cultivated fields, and cultivated fields with sufficient brush cover.  

Potential 

There is suitable habitat in the study area.  

Western 
Rattlesnake 

Crotalus oreganus Blue Threatened Herptiles 

The Western rattlesnake ranges from south-central BC south to California and 
east to Idaho, eastern Utah and Arizona. The snakes overwinter in communal 
dens including steep slopes on rock outcrops, along talus slopes, or in earth-
covered outcrops. In the summer months they occupy grasslands with suitable 
areas for sun-basking, retreat sites and prey abundance. They utilize riparian 
areas to escape the heat, as well as under rocks and fallen trees, under boards, 
concrete structures and other anthropogenic structures.  

Expected 

There is a sighting on iNaturalist for 2019 southwest 
of the study area in similar habitat conditions. The 
study area is also overlain by a “final” critical habitat 
polygon.   

Western Screech-
Owl, macfarlanei 
subspecies 

Megascops 
kennicottii 
macfarlanei 

Blue Threatened Birds 

The Western screech-owl subspecies Recovery Team (2008) describes the 
owl’s habitat as being in deciduous valley bottoms and low-elevation riparian 
areas and to a lesser degree wooded urban areas.  Suitable nesting habitat 
typically includes patches of cottonwood, water birch, and aspen, with moderate 
to dense understory of shrubs in an area about 10 ha in size.  The presence of 
wildlife trees that have a diameter at breast height (dbh) greater than 30 cm and 
have cavity openings greater than 7.5 cm in diameter are essential for nest 
cavities.  Screech-owls also will use artificial nest boxes in suitable foraging 
habitat.  There must be adequate adjacent foraging habitat (woodlands; edges 
of open habitats including fields and pasture; riparian, coniferous, wetland, or 
other habitats with suitable perches). 

Expected  

The BC CDC has an occurrence record behind 
5486 Clements Crescent within the riparian corridor 
along Trepanier Creek in 2003 and 2009. 
Additionally, there are multiple eBird sightings at 
4430 Trepanier Road in Peachland in 2019. The 
observer noted a male and female were present.   
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Common Name Scientific Name 
BC 
List 

SARA 
Schedule 1 

Class Range and Habitat Preferences  
Likelihood of 
Presence in 
Study Area 

Rationale on Likelihood Determination 

Western Skink 
Plestiodon 
skiltonianus 

Blue 
Special 
Concern 

Herptiles 

The Western skink ranges from extreme southern BC through the western US 
as far south as Baja California in Mexico. They have a wide variety of habitats 
they occupy including woodlands, grasslands, forested areas, dry hillsides 
including roadsides, and riverbanks. They prefer habitats with numerous places 
to hide such as rocks, decaying logs, leaf litter, and vegetation. They hibernate 
in burrows below the frost line in the same area as their summer range.  

Potential  

There is suitable habitat in the study area.  

Western Small-
footed Myotis 

Myotis ciliolabrum Blue  N/A Mammals 

The Western small-footed myotis ranges from the southern areas of Canada’s 
western provinces through the western US and into central Mexico. They occupy 
a variety of habitats including, deserts, semiarid habitats, mesic habitats, dry 
open forests, woodlands, riparian areas and areas near cliffs and outcrops. 
Their summer roosts are in rock crevices, caves, buildings, tunnels, and under 
boulders or loose bark. They hibernate in cracks and crevices in caves and 
abandoned mines and rarely in buildings. Maternity colonies typically occupy 
abandoned anthropogenic structures or in cracks or crevices among rocks or 
vertical banks. 

Potential  

There is suitable roosting habitat in the study area. 

White-throated 
Swift  

Aeronautes 
saxatalis 

Blue N/A Birds 

The white-throated swift’s breeding range is from southern BC and Alberta 
through the western US south as far as Honduras. Their winter range is in 
central California and Arizona. Their habitat preference is for mountainous 
country preferably near cliffs and canyons. They forage in open areas including 
open forests and nest in rock crevices in cliffs, canyons, buildings and sea cliffs.  

Expected 

There was a sighting immediately north of the study 
area in 2015, in the Trepanier Creek Greenway in 
2014 and 2016, and a sighting at Seclusion Bay in 
West Kelowna in May 2019 recorded on eBird. 
There is suitable nesting and foraging habitat within 
the study area.  

Western Toad Anaxyrus boreas Yellow 
Special 
Concern 

Herptiles 

The Western toads ranges from the Liard River basin through BC and western 
Alberta south through the western US to California. They breed in shallow sandy 
margins of lakes, ponds, stream, river deltas, river backwaters, river estuaries 
and geothermal springs. Adults forage in marshy or riparian areas of breeding 
sites or may traverse several kilometers to other wetlands, riparian areas or 
upland sites. They will hibernate in underground spaces created or modified by 
small mammals. 

Expected 

There was sighting at Headwaters Lake in 
Peachland in May 2019 recorded on iNaturalist and 
there is suitable habitat within the study area.  

Western Yellow-
bellied Racer 

Coluber constrictor 
mormon 

Blue 
Special 
Concern 

Herptiles 

The Western yellow-bellied racer ranges from southern BC, Saskatchewan and 
Ontario through the US as far south as Belize. They prefer desert, prairie, 
sandhill, shrubland, woodland, forest, canyon, streamside and semi-agricultural 
habitats. They are known to climb shrubs and small trees and when inactive will 
hide underground in crevices or under surface cover. The females will lay eggs 
in underground tunnels or burrows, rotting stumps, sawdust piles or under rocks. 
They overwinter in communal rock dens or individually in rodent burrows or 
other similar refuges.  

Potential 

A wildlife species inventory point was recorded on 
iMap for an incidental sighting in 2014 within the 
study area at approximately Buchanan Road and 
Highway 97. There were iNaturalist sightings in 
Summerland in July 2019 in similar habitats as the 
study area.  

Yellow-breasted 
Chat 

Icteria virens 
auricollis 

Red Endangered Birds 

The yellow-breasted chat’s breeding range is from southern BC, Alberta and 
Saskatchewan south to northern Mexico. They overwinter in the lowlands of 
Mexico through Central America to western Panama. They occupy dense 
riparian shrubland including shrubby old pastures, thickets, brushy areas, scrub, 
woodland undergrowth, fence rows, low wet areas near streams, ponds or 
swamps, thickets with few tall trees and often in sites near humans. They nest in 
bushes, brier tangles, vines and low trees. Common vegetation types include 
black cottonwood, water birch, wild rose, willow and common snowberry.  

Potential 

There were sightings in 2019 in Kelowna and 
Penticton recorded on eBird. There is suitable 
habitat for nesting and foraging in the study area.  

Habitat Information was compiled from multiple sources: BC CDC Species Summaries retrieved from BC CDC Ecosystems Explorer (BC CDC, 2019); SARA Public Registry Species Profiles; SARA Species Recovery Strategies; COSEWIC assessment and status reports; 

Habitat Atlas for Wildlife at Risk.   
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4.5 Vegetation and Ecological Communities  

The study area primarily traverses urban developments and roadways as well as open canopies of 

ponderosa pine and Interior Douglas-fir forests, with some cultivated fields at the northern section of the 

study area.  Climax vegetation on zonal sites in the PPxh subzone typically consists of ponderosa pine, 

Douglas-fir and trembling aspen forests with extensive grasslands in the hotter and drier sites.  The shrubby 

understory consists of common snowberry, tall Oregon grape, Rosa spp., Saskatoon, water birch, red-osier 

dogwood, and Douglas maple in riparian habitats.  Grassland habitats primarily consist of bluebunch 

wheatgrass, rough fescue, Idaho fescue, Rocky Mountain fescue and non-native grasses such as 

cheatgrass. 

The riparian areas of the PPxh zone are characterized by very moist to wet, and nutrient medium to very 

rich sites.  These areas support mature to seral or young stands of black cottonwood and/or trembling 

aspen with ponderosa pine being infrequent in some stands.  The well-developed herb layer in upland and 

riparian habitats is commonly comprised of arrow-leaved balsamroot, slender hawksbeard, timber milk-

vetch, Poa spp., Canada violet, star-flowered false Solomon’s seal and yarrow.   

4.5.1 Sensitive Ecological Communities 

A rare occurrence search of the BC Ministry of Environment’s Conservation Data Centre (CDC) was 

conducted to determine documented sightings of Red-listed (endangered or threatened) and Blue-listed 

(special concern) sensitive ecological communities within the study area.  The search revealed no sensitive 

ecological communities within the study area.   

A search of the BC Species and Ecosystems Explorer: Species and Ecosystems Search website was 

conducted to determine the potential for presence of Red-listed (endangered and threatened) and Blue-

listed (special concern) ecological communities within the study area.  The search was limited to the 

Okanagan variant PPxh subzone within the District of Peachland.  The search revealed twenty-four (24) 

sensitive ecological community records; fifteen (15) Red-listed and nine (9) Blue-listed records.  Details of 

all sensitive ecological community records identified are included in Appendix E.  

4.5.2 Sensitive Ecosystem Inventory  

There are several versions and updates that have been made to the ecosystem mapping for the Central 

and South Okanagan.  The Sensitive Ecosystem Inventory (SEI) version that includes Peachland (Projects 

082E072 and 082E082) was completed by Iverson et al., in 2008 for the Okanagan Valley from Vernon to 

Osoyoos.  Terrestrial Ecosystem Mapping (TEM) was utilized as a base when developing the SEI mapping.  

TEM is a stratification of the landscape into polygon map units (ecosystems) based on terrain, soils, climate, 

and vegetation.  Up to three ecosystems can represent a portion of a single TEM polygon.  The location of 

each ecosystem type within a TEM polygon is not specified.  Following the TEM analysis, the ecosystems 

were evaluated for rarity and ecological sensitivity and were subsequently assigned “sensitive ecosystems” 

and “other important ecosystem” classes as part of the SEI analysis.  There are ten (10) SEI classes that 

are considered “sensitive ecosystems” and two (2) “other important ecosystems”.   
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A sensitive ecosystem is considered to be relatively unmodified, at-risk or ecologically fragile at a provincial 

level and includes wetlands, riparian, old forest, antelope-brush steppe, grasslands and disturbed 

grasslands, sagebrush steppe, broadleaf woodlands, coniferous woodlands, sparsely vegetated and alpine 

habitats. Other important ecosystems are partially modified ecosystems that provide many biological and 

ecological values such as wildlife habitat, wildlife corridors, buffers between developed areas and sensitive 

ecosystems and sources of potential recruitment for some sensitive ecosystems.  Other important 

ecosystems include mature forest and seasonally flooded agricultural fields.  These SEI classes are 

generalized groupings of ecosystems based on ecological sensitivities (i.e., susceptibility to hydrological 

changes, soil erosion, environmental specificity, spread of invasive plants and sensitivity to human 

disturbance), relative rarity, ecological processes, general site conditions and wildlife habitat values, which 

consider the presence of important life requisites for at-risk species that are known to occur in the 

ecosystem.   

Each ecosystem within a polygon was assigned a corresponding SEI Value.  SEI Values are on a scale of 

0 to 10, with 10 corresponding to very sensitive, important wildlife habitat that is very rare at a provincial 

and/or local level, and a value of 0 represents an ecosystem that is not sensitive at all.  Each TEM polygon 

is categorized into an overall Sensitive Ecosystem Ranking (SER) category of either high (1), medium (2), 

low (3) or none (4) with the highest SER given to the entire TEM polygon.  A SER of 1 is an ecosystem with 

a high conservation value that is provincially and locally significant and critically important to rare wildlife 

species.  A SER of 2 is an ecosystem with a medium conservation value with ecosystem rarity and 

sensitivity and rare wildlife species value considered to be of moderate ecological importance.  In some 

cases, SER2 is assigned to non-sensitive ecosystems that still provide value to wildlife such as foraging 

wildlife corridors or breeding habitat.  A SER of 3 is an ecosystem with a low conservation value that is 

considered to have minimal to no inherent ecological value or wildlife habitat importance (Hanley and 

Iverson, 2009).  Table 4.2 and Figure 4.1 reveal the ecological communities within the study area. 
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Table 4.2: Ecosystems and SEI Classes Mapped within the Study Area, their SEI values, and SER Rankings  

TEM Polygon No. 

(Projects 082E072 

& 082E082) 

% of 

Polygon 
SEI Class Ecosystems Structural Stage SEI Value 

Sensitive 

Ecosystem 

Ranking (SER) 

Area within 

Study Area (m2) 

% of Study 

Area 

128 70 Woodland: conifer dominated (WD:co) Ponderosa Pine / Bluebunch wheatgrass – Idaho 

fescue, warm aspect  

6 (mature forest) 6 2 26,231.8 4.863 

30 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Urban/Suburban 0 0 11,242.2 2.084 

112 70 Woodland: conifer dominated (WD:co) Ponderosa Pine / Bluebunch wheatgrass – Idaho 

fescue 

6 (mature forest) 6 2 48,620.6 9.014 

30 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Urban/Suburban 0 0 20,837.4 3.863 

96 70 Woodland: conifer dominated (WD:co) Ponderosa Pine – Bluebunch Wheatgrass – 

Cheatgrass, cool aspect, shallow soils 

6 (mature forest) 6 2 29,766.8 5.519 

20 Woodland: conifer dominated (WD:co) Ponderosa Pine / Bluebunch wheatgrass – Idaho 

fescue 

6 (mature forest) 6 8,504.8 1.577 

10 Sparsely vegetated or unvegetated rock outcrops (SV:ro)  Rock Outcrop, cool aspect 1 8 4,252.4 0.07884 

123 90 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Urban/Suburban 0 0 2 27,697.5 5.135 

10 Woodland: conifer dominated (WD:co) Ponderosa Pine / Bluebunch wheatgrass – Idaho 

fescue 

6 (mature forest) 6 3,077.5 0.05706 

124 100 Streamside ecosystems occurring in floodplains (RI:fp) Douglas-fir – Water birch / Douglas Maple, fluvial 

terraces 

6 (mature forest) 10 1 19,851 3.680 

122 100 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments)  

Urban/Suburban 0 0 4 28,463 5.277 

93 100 Woodland: conifer dominated (WD:co) Ponderosa Pine – Bluebunch Wheatgrass – 

Cheatgrass, coarse-textured soils, warm aspect  

5 (young forest) 6 2 39,196 7.267 

86 100 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Urban/Suburban 0 0 4 100 0.001854 

67 60 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Cultivated Field 2 0 2 5,784.6 1.072 
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TEM Polygon No. 

(Projects 082E072 

& 082E082) 

% of 

Polygon 
SEI Class Ecosystems Structural Stage SEI Value 

Sensitive 

Ecosystem 

Ranking (SER) 

Area within 

Study Area (m2) 

% of Study 

Area 

30 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Urban/Suburban 0 0 2,892.3 0.05362 

10 Woodland: conifer dominated (WD:co) Ponderosa Pine / Bluebunch wheatgrass – Idaho 

fescue 

5 (young forest) 6 964.1 0.01787 

56 100 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Urban/Suburban 0 0 4 8,988 1.666 

103 70 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Urban/Suburban 0 0 2 35,279.3 6.541 

30 Woodland: conifer dominated (WD:co) Ponderosa Pine – Bluebunch Wheatgrass – 

Cheatgrass, warm aspect  
5 (young forest) 

6 15,119.7 2.803 

70 80 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Urban/Suburban 0 0 4 35,116.8 6.511 

20 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Road Surface 0 0 8,779.2 1.628 

46 80 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Cultivated Field 2 0 3 57,740 10.71 

20 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Urban/Suburban 0 0 14,435 2.676 

50 70 Woodland: conifer dominated (WD:co) Ponderosa Pine – Bluebunch Wheatgrass – 

Cheatgrass. Coarse-textured soil, warm aspect  

5 (young forest) 6 2 6,083.7 1.128 

30 Woodland: conifer dominated (WD:co) Ponderosa pine – Bluebunch wheatgrass – Rough 

fescue, cool aspect  

5 (young forest) 0 2,607.3 0.04834 

64 70 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Urban/Suburban 0  3 12,276.6 2.276 

30 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Cultivated Field 2  5,261.4* 0.09755 

109 60 Riparian gully (RI:gu) Douglas-fir – Water birch – Douglas maple, gully 5 (young forest)  10 2 4,869.6 0.09028 

40 Riparian gully (RI:gu)  Douglas-fir – Water birch – Douglas maple, gully 6 (mature forest) 10 3,246.4 0.06019 
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TEM Polygon No. 

(Projects 082E072 

& 082E082) 

% of 

Polygon 
SEI Class Ecosystems Structural Stage SEI Value 

Sensitive 

Ecosystem 

Ranking (SER) 

Area within 

Study Area (m2) 

% of Study 

Area 

110 90 Woodland: conifer dominated (WD:co) Ponderosa Pine – Bluebunch Wheatgrass – 

Cheatgrass, shallow soils, warm aspect  

6 (mature forest) 6 2 17,575.2 3.258 

10 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Urban/Suburban 0 0 1,952.8 0.03621 

113 50 Woodland: conifer dominated (WD:co) Ponderosa Pine / Bluebunch wheatgrass – Idaho 

fescue 

5 (young forest) 6 2 3,215.5 0.05962 

50 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Urban/Suburban 0 0 3,215.5 0.05962 

114 50 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Golf Course 2 0 3 11,707 2.170 

30 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Urban/Suburban 0 0 7,024.2 1.302 

20 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Golf Course 5 (young forest) 0 4,682.8 0.08682 

39 70 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Cultivated 0 0 3 53.9 0.0009993 

30 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Rural 2 0 23.1 0.0004283 

34 60 Woodland: conifer dominated (WD:co) Ponderosa Pine – Bluebunch Wheatgrass – 

Cheatgrass. Coarse-textured soil, warm aspect 

5 (young forest) 6 2 1,121.4 0.02079 

30 Woodland: conifer dominated (WD:co) Ponderosa pine – Bluebunch wheatgrass – Rough 

fescue, coarse-textured soils 

5 (young forest) 6 560.7 0.01040 

10 Woodland: conifer dominated (WD:co) Douglas-fir / Ponderosa pine – Snowberry – 

Pinegrass, gullied (usually along side slopes adjacent 

to intermittent watercourses) 

5 (young forest) 0 186.9 0.003465 

107 80 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Urban/Suburban 0 0 3 612.8 0.01153 

20 Not Sensitive (i.e., roadways, urban, rural and gravel pit 

developments) 

Cultivated Field 0 0 153.2 0.002840 

Ecological communities listed in blue are Blue-listed ecosystems and ecological communities listed in red are Red-listed ecosystems, respectively. 
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4.5.3 Vegetation and Habitats in Study Area 

This section describes the main habitat types identified in the study area.  General habitat types were 

determined utilizing TEM and SEI mapping and the findings of the field reconnaissance.  Prior to conducting 

the field reconnaissance, sampling points were selected within the study area and 50 m from any TEM 

polygon boundary to prevent the potential for edge effects.  In some cases, this was not possible due to the 

size of the polygon.  In these cases, the greatest distance from the edge of the polygon that could be 

achieved was sampled (FLNRORD, 2018).  On three occasions the sampling point for a TEM polygon was 

situated within 100 m of the study area in order to mitigate edge effects.  The sampling methodology 

generally consisted of a meandering survey of the pre-determined sampling points to record a limited 

species list based on the vegetation that could be identified at the time of year.  The habitat types and 

identified features (i.e., wildlife trees, corridors) are described herein and shown on Figure 4.1.  A list of all 

the vegetation species identified is included in Appendix C. 

Disturbed Roadways/Residential Areas  

The majority of the vegetation within the study area has been fragmented and disturbed as a result of past 

development, including utilities, roads, trails, residential development, agriculture and other land uses.  

These areas provide little habitat value.  The overstory vegetation present within the existing road corridors, 

and disturbed areas includes Siberian elm, ponderosa pine, and Interior Douglas-fir.  The herbaceous layer 

primarily consists non-native species including crested wheatgrass, orchard grass, cheatgrass, great 

mullein, hound’s tongue, mustard spp., diffuse knapweed, dalmatian toadflax, Virginia creeper, common 

dandelion, baby’s breath, Russian thistle, bull thistle and puncturevine.  However, intermittent patches of 

bluebunch wheatgrass were observed throughout the study area.  In a few areas native shrubs were 

present such as nootka rose, rabbitbrush, and Saskatoon.  Residential areas consisted of landscaped 

yards, with ponderosa pine, Interior Douglas-fir and ornamental tree and shrub species.  

Cultivated Field  

The study area along Dryden Road and Cousins Road is bordered by a cultivated field.  Historically, this 

area was likely upland coniferous forest habitat.  As such, the habitat value of this area has been diminished 

from habitat alteration.  Cultivated fields provide nesting, denning and foraging habitat to grassland species 

such as Western rattlesnake, coyote, deer spp., short-eared owl, American kestrel, Great Basin spadefoot, 

and Northern pocket gopher (Hope et al., 1991).  The cultivated fields in the study area were generally 

comprised of non-native grasses, some ponderosa pine and Interior Douglas-fir, and weed species such 

as Russian thistle.  Some of the residential properties situated on cultivated fields also supported 

ornamental tree and shrubs species.  

Rock Outcrops  

Rock outcrops provide shelter to small mammals, roosting habitat for bats and sunning and denning areas 

for snakes and skinks.  Sparsely vegetated habitats are sensitive to disturbance and can take a long time 

to recover.  Rock outcrops were identified within the study area 180 m west and 300 m northwest of the 

proposed watermain crossing of Trepanier Creek.  These areas are comprised of ponderosa pine, Interior 

Douglas-fir, Douglas maple, mock orange, tall Oregon-grape, Saskatoon, arrow-leaved balsamroot, 

bluebunch wheatgrass and cheatgrass.  In addition, three (3) smaller rock outcrop habitats comprised of a 

similar species assemblage were observed within the coniferous forest areas. 
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Coniferous Forest  

Coniferous forests provide habitat to both forest and grassland species.  The coniferous forest ecosystems 

of British Columbia have been impacted as a result of fragmentation from logging, forest ingrowth and weed 

invasion (District of Peachland, 2018).  The coniferous forest habitat of the study area primarily occurs 

within the upland areas.  These areas are comprised of open-canopy ponderosa pine stands with 

intermittent patches of Interior Douglas-fir and a bunchgrass dominated understory of bluebunch 

wheatgrass and non-native grasses.   

The shrub layer primarily consists of patches of Saskatoon, mock orange, tall Oregon-grape, nootka rose, 

prairie rose, rabbitbrush, sumac sp. and in some areas sporadic patches of Douglas maple, common 

juniper, choke cherry, pin cherry and snowbrush.  The herbaceous layer consists of yarrow, arrow-leaved 

balsamroot, pasture sage, brittle prickly-pear, mustard spp., and bluebunch wheatgrass with sagebrush 

buttercup, Thompson’s paintbrush, wolf lichen, silverleaf phacelia, clover sp., common snowberry, milk 

vetch, upland larkspur, wild strawberry, Gorman’s biscuitroot, prairie pepper-grass, penstemon sp., 

kinnickinnick, and falsebox occurring less frequently.   

Non-native species include Siberian elm, great mullein, crested wheatgrass, cheatgrass, hound’s tongue, 

diffuse knapweed, dalmatian toadflax, and baby’s breath.  Most of the coniferous forests within the study 

area are somewhat modified from human disturbance (e.g., refuse, trails, non-native vegetation, vegetation 

removal, fire suppression). 

Riparian  

Riparian ecosystems support a disproportionately high population of species (including at-risk species) as 

compared to the area they cover.  These ecosystems provide ecological services such as water, cover, 

vegetation and shade for aquatic communities, habitat connectivity, breeding habitat, and food to a variety 

of species.  Riparian ecosystems also support social values by providing water filtration, flood protection, 

erosion and sediment control, and recreational opportunities (District of Peachland, 2018).   

The area surrounding Trepanier Creek within the study area consists of a narrow band of relatively 

undisturbed riparian habitat.  Immediately beyond the narrow band of riparian habitat is largely disturbed, 

consisting of a dirt trail through ponderosa pine bunchgrass habitat.  The riparian vegetation consists of 

overstory species such as Interior Douglas-fir, ponderosa pine, black cottonwood (primarily mature) and 

paper birch.  Understory species include common snowberry, tall Oregon-grape, Saskatoon, Douglas 

maple, red-osier dogwood, nootka rose, prairie rose, plum sp., mountain alder, pin cherry and a few non-

native species such as Siberian elm, great mullein, and diffuse knapweed. 
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4.5.4 Environmentally Sensitive Areas Evaluation 

As part of the field reconnaissance, ecological communities within the study area were stratified based on 

their environmental sensitivity.  The four-class rating system adopted by RDCO was applied to evaluate the 

Environmentally Sensitive Areas (ESAs) within the study area.  ESAs are essential to the maintenance of 

productive and diverse ecological communities.  This rating system was used to categorize the study area 

on a multitude of factors including ecosystem rarity and sensitivity, wildlife habitat suitability, the potential 

for sensitive species and ecosystems to occur, functional condition (i.e., ecological connectivity, level of 

disturbance, seral stage, structural stage etc.) and fragility.  Categorizing the study area into respective 

ESA ratings was undertaken by analysing the data collected from desktop research and the field 

reconnaissance and professional opinion of the functional environmental requisites of the respective wildlife 

and ecosystems that occupy the study area (RDCO, 2019).  The four-class rating system defined by RDCO 

(2019) is as follows: 

1. ESA-1 – Very Significant: Areas with significant flora and fauna populations that represent a 

diverse range of sensitive habitats and species and significantly contribute to the overall 

connectivity of the habitat and ecosystems.  Avoidance and conservation is the primary mitigation 

measure for ESA-1.  Development can only occur in these areas if it is proved impossible or 

impractical to maintain the same level of ecosystem function.  If this is proved, compensation will 

still be required to ensure no net loss to the habitat has occurred.  

2. ESA-2 – Moderate Significance: Areas that contribute towards the overall diversity and 

contiguous nature of the surrounding natural features.  If development is pursued, portions of the 

habitat should be retained and integrated to maintain the contiguous nature of the landscape.  

Some loss in these ESAs can be offset by habitat enhancements to the remaining natural areas 

found on the property. 

3. ESA-3 – Low Significance: Areas that contribute to the overall diversity of the landscape, however 

due to the condition and adjacency of each habitat, the significant function within the landscape is 

limited.  If development is pursued in these areas the impacts should be offset by habitat 

enhancements in other more sensitive natural areas found on the property. 

4. ESA-4 – Little or No Significance: Areas that contribute little or no value to the overall diversity, 

flora or fauna, soils, terrain and wildlife characteristics of the area.  Development in these areas is 

encouraged before considering development in higher rated ESAs.  These areas should not be 

considered for restoration, enhancements or as recruitment as a higher value ESA in offsetting 

development in other areas.  

Table 4.3 provides a summary of the ESA evaluations of the primary ecosystems that were determined 

through the Sensitive Ecosystems Inventory data (Iverson et al., 2008) and ground-truthing from the field 

reconnaissance.  A summary of the identified ecosystems, their overall importance, ecological functions, 

and the SEI’s Sensitive Ecosystem Ranking are provided to determine an overall rationale for the ESA 

evaluations.   
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Table 4.3: Summary of Ecosystems within the Study Area, their SEI class, Distribution, ESA Ranking and Rationale 

Habitat Type SEI Class Ecosystems and Distribution within the Study Area Other Considerations SER Value 
ESA 

Ranking 

Area (m2) 

within 

Study 

Area 

Area (%) 

within 

Study 

Area 

Riparian Areas Streamside 

ecosystems 

occurring in 

floodplains (RI:fp) 

and gullies (RI:gu) 

Within the study area there are two (2) TEM polygons that Iverson 

et al. (2008) identified as Douglas-fir/ water birch – Douglas maple 

ecosystems that were situated around Trepanier Creek. They 

identified both mature and young structural stages for the 

polygons. A mature structural stage is defined as trees greater 

than 10 m in height that have 10% or greater cover where the 

forest is dominated by mature trees between approximately 80 

and 250 years old. A young structural stage is defined as trees 

greater than 10 m that have 10% or greater cover where the forest 

is dominated by young trees between approximately 40 to 80 

years old. The ecosystem is identified as Red-listed. Iverson et 

al.’s ecosystem is not listed in the BC CDC Ecosystem Explorer, 

however similar ecosystems such as water birch/rose, black 

cottonwood – Douglas fir / Douglas maple – common snowberry 

and Douglas-fir/Douglas maple – red-osier dogwood are all Red-

listed on Ecosystem Explorer. Northland Environmental confirmed 

the presence of Douglas-fir, Douglas maple, common snowberry 

and Rosa sp. at the sample sites, however no water birch was 

observed. The riparian area at the sample sites was more 

representative of a black cottonwood – Douglas-fir / Douglas 

maple - common snowberry ecosystem (Red-listed ecosystem).  

Riparian ecosystems are generally at-risk in the 

Okanagan. They provide services such as water, cover, 

vegetation and shade for aquatic communities, habitat 

connectivity, breeding habitat and food to a variety of 

species.  

A total of seven (7) wildlife trees (i.e., ponderosa pine 

with large snags and old black cottonwood trees) were 

observed within the narrow riparian area of Trepanier 

Creek that provide cover, roosting, hibernating and 

breeding habitat for a variety of species. These habitats 

support various sensitive species and significantly 

contribute to the overall connectivity of the surrounding 

ecosystems. The project has been designed (i.e. 

trenchless watermain crossing) to avoid vegetation 

disturbance within the riparian area of Trepanier Creek.  

1 – Very 

Sensitive/High 

Conservation 

Value 

ESA-1 27,967 5.185 

Coniferous Forests Woodland: conifer 

dominated (WD:co) 

Within the study area, there are six (6) TEM polygons that Iverson 

et al. (2008) identified as containing ponderosa pine / bluebunch 

wheatgrass – Idaho fescue; a Blue-listed ecosystem. They 

primarily identified the structural stages of the ecosystems as 

mature (4/6 of the polygons). Of the six polygons that included this 

ecosystem, ponderosa pine and bluebunch wheatgrass was 

observed at all of the sample sites however, Idaho fescue was not 

documented. This could be due to the time of year in which the 

field reconnaissance was conducted. The sample sites in these 

polygons were generally more representative of a ponderosa pine 

/ bluebunch wheatgrass – cheatgrass ecosystem. 

Most coniferous woodlands in the Okanagan consist of 

open canopies. Historically, these ecosystems would 

have frequently burned, but due to fire suppression, 

many of these ecosystems have undergone forest 

ingrowth. Coniferous forests provide habitat to both 

forest and grassland species. Some species rely on the 

unique transition between forest and grassland 

ecosystems. These areas have limited distribution in BC 

due to fragmentation from logging, forest ingrowth and 

weed invasion. Forests with a greater structural stage 

are of a higher conservation value than younger 

structural stage forests on average.  

 

 

2 – Medium 

Sensitivity/ 

Medium 

Conservation 

Value (TEM 

polygons 96, 

113, 112, and 

123) 

ESA-2 63,418.4 11.76 

3 – Low 

Sensitivity/ Low 

Conservation 

Value (TEM 

polygon 67 and 

128) 

ESA-3 27,195.9 5.042 
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Habitat Type SEI Class Ecosystems and Distribution within the Study Area Other Considerations SER Value 
ESA 

Ranking 

Area (m2) 

within 

Study 

Area 

Area (%) 

within 

Study 

Area 

Within the study area, there are six (6) TEM polygons that Iverson 

et al. (2008) identified as containing ponderosa pine / bluebunch 

wheatgrass – cheatgrass ecosystems. Cheatgrass is a non-native 

grass species. They identified the structural stage of these 

ecosystems primarily as young forests (5/6 of the polygons). Of 

the six (6) polygons that included this ecosystem, all of them 

contained ponderosa pine, bluebunch wheatgrass and cheatgrass. 

Cheatgrass was also located in an additional two (2) TEM polygon 

sample sites. Generally, these ecosystems were widespread 

throughout the study area.  

The study area contains numerous mature conifers. 

Dead or dying trees, downed logs and decaying stumps, 

particularly those with loose bark are valuable features 

for many species and were observed within the study 

area.  

The proposed interconnect project is generally situated 

within previously disturbed areas (i.e., trails, cleared 

right-of ways) within the coniferous forests of the study 

area. This generally corresponds with the TEM polygons 

mapped as containing ponderosa pine / bluebunch 

wheatgrass – cheatgrass ecosystems. Of the six (6) 

TEM polygons mapped as containing ponderosa pine / 

bluebunch wheatgrass – Idaho fescue ecosystems, four 

(4) of them generally consist of areas that contribute 

towards the overall diversity and contiguous nature of 

the surrounding natural features at the sample sites. In 

addition, the TEM polygon mapped as containing 

ponderosa pine / bluebunch wheatgrass – rough fescue 

and Douglas-fir / ponderosa pine – snowberry – 

pinegrass ecosystems also consist of areas that 

contribute towards the overall diversity and contiguous 

nature of the surrounding natural features at the sample 

sites.  

3 – Low 

Sensitivity/ Low 

Conservation 

Value 

ESA-3 108,862.8 20.18 

Within the study area, there is one (1) TEM polygon that Iverson et 

al. (2008) identified as containing 30% of a ponderosa pine / 

bluebunch wheatgrass – rough fescue ecosystem, which is a Red-

listed ecosystem. They identified the structural stage as a young 

forest. The sample site of the TEM polygon is approximately 150 

m east of the northern construction limit on Dryden Road. 

Ponderosa pine and bluebunch wheatgrass were observed at the 

sample site of the TEM polygon however, rough fescue was not 

documented. This could be due to the time of year in which the 

field reconnaissance was conducted.   

2 – Medium 

Sensitivity/ 

Medium 

Conservation 

Value 

ESA-2 3,168 0.05874 

Within the study area, there is one (1) TEM polygon that Iverson et 

al. (2008) identified as containing 10% Douglas-fir / ponderosa 

pine – snowberry – pinegrass, which is a Blue-listed ecosystem. 

They identified the structural stage as a young forest. The sample 

site of the TEM polygon is approximately 150 m east of the 

northern construction limit on Dryden Road. Interior Douglas-fir, 

ponderosa pine and common snowberry were observed at the 

sample site of the TEM polygon however, no pinegrass was 

observed; this could be due to the time of year. The sample sites 

in these polygons were generally more representative of a 

ponderosa pine / bluebunch wheatgrass – cheatgrass ecosystem. 

2 – Medium 

Sensitivity/ 

Medium 

Conservation 

Value 

ESA-2 186.9 0.003465 

Sparsely Vegetated Sparsely vegetated 

or unvegetated rock 

outcrops (SV:ro) 

Within the study area, there is one (1) TEM polygon that Iverson et 

al. (2008) identified as containing a rock outcrop, cool aspect 

ecosystem.  This ecosystem was confirmed at two (2) locations in 

the polygon: one (1) approximately 300 m northwest of the 

proposed watermain crossing of Trepanier Creek; and, one (1) 

approximately 180 m west of the of the proposed watermain 

Rock outcrops provide shelter to small mammals, 

roosting habitat for bats and sunning and denning areas 

for snakes and skinks. Sparsely vegetated habitats are 

sensitive to disturbance and can take a long time to 

recover. These ecosystems also can provide scenic 

value for tourists and local residents.  

2 – Medium 

Sensitivity/ 

Medium 

Conservation 

Value 

ESA-2 4,252.4 0.07884 
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Habitat Type SEI Class Ecosystems and Distribution within the Study Area Other Considerations SER Value 
ESA 

Ranking 

Area (m2) 

within 

Study 

Area 

Area (%) 

within 

Study 

Area 

crossing of Trepanier Creek. In addition, there were three (3) other 

rock outcrop areas identified during the field reconnaissance: one 

(1) located approximately 45 m south of the western construction 

limits of the watermain on Ponderosa Drive (TEM Polygon 128); 

one (1) approximately 12 m north of the clearing limits north of 6th 

Ave (TEM Polygon 112); and, one (1) approximately 115 m 

southwest of the construction limits of the watermain on Trepanier 

Bench Road (TEM Polygon 103). 

The proposed project does not cross any rock outcrop 

habitats that have been mapped or were observed.  

Cultivated Field Not Sensitive (i.e., 

roadways, urban, 

rural and gravel pit 

developments) 

Within the study area, there are five (5) TEM polygons that Iverson 

et al. (2008) identified as containing cultivated fields. The four (4) 

TEM polygons within the study area that are situated around 

Dryden Rd. were all confirmed to contain cultivated fields at the 

sample sites. However, one (1) TEM polygon (TEM polygon 107) 

documented as containing cultivated field habitat was not 

documented at the sample site located approximately 100 m west 

of the eastern construction limits on Trepanier Bench Road.  

Although these areas are mapped as not sensitive, they 

are still of value as they provide habitat for grassland 

species (including potential sensitive species) to utilize 

for foraging, for nesting/burrowing, and as a wildlife 

corridor. The proposed project does not cross any 

cultivated fields and is situated along road corridors 

within these TEM polygons.  

4 – No 

sensitivity/ 

Negligible 

Conservation 

Value 

ESA-4 68,993.1 12.79 

Disturbed 

Roadways/Residential 

Areas 

Not Sensitive (i.e., 

roadways, urban, 

rural and gravel pit 

developments) 

Within the study area, there are sixteen (16) TEM polygons that 

Iverson et al. (2008) identified as containing urban/suburban, rural, 

road surface areas and golf courses. If the habitat was not one of 

the four habitat types previously described, it was considered non-

sensitive habitat due to the road corridors and residential 

developments within and surrounding the study area.  

Mapped as not sensitive. These areas do not provide 

any significant value to sensitive species and/or 

ecosystems and are ideal areas for development.  

4 – No 

sensitivity/ 

Negligible 

Conservation 

Value  

ESA-4 235,325.5 43.63 
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4.6 Cultural Resources and Archaeology 

A search of the BC Ministry of Agriculture and Lands Integrated Land and Resource Registry (ILRR) was 

conducted on January 20, 2020.  The results of the ILRR search revealed no sensitive archaeological 

records within the vicinity of the alignments of the study area.  The following criteria may indicate the 

presence of an archaeological site:   

• Artifacts (stone tools, worked shell, bone, antler);   

• Buried hearths, commonly expressed as dark lenses in the soil;   

• Concentrations of animal bones (possibly burned);   

• Remains of structural features; and/or   

• Human bone.  

Heritage resources are protected under the BC Heritage Conservation Act.  If archaeological materials are 

encountered during construction, activities must be halted, and the Archaeology Branch contacted at 250-

953-3334 for direction.  A copy of the cultural resources and archaeology search results is contained in 

Appendix F.  

4.7 Contaminated Sites 

A search of iMap BC was conducted for contamination remediation sites on February 12, 2020.  The results 

of the search revealed no known contamination remediation sites within the study area.  A search of the 

Treasury Board of Canada’s Federal Contaminated Sites Inventory website was conducted on January 7, 

2020.  The results of the search revealed no known contaminated sites within the study area.  A copy of 

the contaminated sites search results is contained in Appendix G. 
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 VALUED ECOSYSTEM AND SOCIAL COMPONENTS  

Based on the review of the background information and baseline environmental conditions, the following 

valued ecosystem components (VECs) have the potential to be impacted by the interconnect project:  

• Water resources;  

• Fish and fish habitat; 

• Lands and geology; 

• Vegetation; 

• Wildlife, including species at risk and their habitat;  

• Environmentally Sensitive Areas, specifically ESA-1 and ESA-2; and,  

• Cultural resources and archaeology.   

In addition, based on the project scope, the following social components have the potential to be impacted 

by the project:  

• Air quality;  

• Noise; and,  

• Health and safety. 

 ENVIRONMENTAL EFFECTS AND MITIGATION MEASURES 

This section describes the potential environmental effects of the interconnect project on valued ecosystem 

and social components.  This assessment included desktop research and a field reconnaissance.  The 

majority of the study area (approximately 82%) is within areas classified as ESA-3 and ESA-4 (low to no 

environmental sensitivity).  However, some of the study area (approximately 17%) is within areas classified 

as ESA-2 and ESA-1 (moderate to high environmental sensitivity); only about 5% of which is within ESA-

1.  The project impacts can be avoided or reduced through the implementation of the specified mitigation 

measures and best management practices.  The evaluation of environmental effects and mitigation 

recommendations should be revisited as more details are known about the project.  The potential 

environmental effects identified for the project and recommended mitigation measures are provided in 

Table 6.1.  
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Table 6.1: Environmental Effects and Mitigation Measures 

Valued Ecosystem 
Components (VEC) 

Project Activities Environmental Effects Potential for Impact 
(low, medium, high) 

Mitigation 

Terrain and Soils 
(Lands, Geology) 

Excavation, land 
clearing, watermain 
installation, roadwork. 

 

 

 

 

 

 

 

Soil compaction from heavy 
machinery. 

Medium • Restrict the operation of heavy equipment to the construction footprint to minimize the impact on surrounding land. 

Soil contamination from leaking 
machinery and/or fuel spills. 

Medium • Designate an area for fueling and maintenance of equipment and ensure all equipment is clean, leak free and in good 
operating condition prior to mobilization to the site. 

• Have a spill response and contingency plan and materials in place prior to project initiation. 

• Store all necessary spill abatement and clean-up equipment on-site at a convenient location. 

• Promptly replace any used spill abatement and clean-up materials and maintain a sufficient inventory of materials. 

• Report any spill of a toxic or hazardous material verbally to the Environmental Monitor, and (as required) to the Provincial 
Environmental Emergencies Program 24-hour telephone line: 1-800-663-3456. 

• Provide secondary containment of minimum 25% of the capacity for all generators, pumps, and fuel/chemical storage. 

• Store contaminated absorbents in properly marked, sealed containers and dispose of all contaminated materials through an 
approved agent or facility. 

Erosion and sediment transport 
from soil disturbance. 

 
 

Medium • Avoid altering natural drainage patterns and remediate any erosion-prone areas as required. 

• Direct runoff away from disturbed, erosion-susceptible areas. 

• Delay soil disturbance during high precipitation events. 

• Avoid rutting by keeping machinery away from soft or wet ground and using brush matting where required. 

• Implement erosion controls such as silt fence, straw logs and covering materials and ensure that controls are maintained 
throughout the project and afterwards until vegetation re-establishes. 

• Inspect erosion and sediment control measures regularly and after every major rain; undertake necessary repairs 
immediately after damage has been discovered. 

• Strip and stockpile topsoil and organics for redistribution in disturbed areas following construction. 

• Stabilize all disturbed areas with native plant materials as soon as the weather permits following completion of the works. 

Surface Water Excavation, land 
clearing, watermain 
installation, roadwork, 
stripping soils, spoiling 
and stockpiling 
materials. 

Impacts from the transport of 
sediment by surface runoff. 

Low • Establish a staging area for fuelling and maintenance of equipment at least 30 m away from surface water resources.  
Refuel over an impermeable surface or absorbent pad to prevent accidental spills or drips from reaching the ground. 

• Restrict the operation of heavy machinery to designated areas away from surface water. 

• Have a spill response and contingency plan in place prior to project initiation. 

• Keep project area clean and orderly at all times; ensure no indiscriminate dumping of waste and litter. 

• Designate waste storage and containment areas and dispose of waste only at approved facilities. 

• Direct runoff away from disturbed, erosion-susceptible areas. 

• Delay excavation during high precipitation events, if necessary. 

• Re-plant disturbed areas with native species. 

• Use non-toxic vegetable-based hydraulic fluid in mechanical equipment operating near creeks and connecting drainages. 

Contamination resulting from 
spills, leaks or releases by 
heavy machinery and 
construction equipment. 

Ground Water Excavation, land 
clearing, watermain 
installation, roadwork, 
stripping soils, spoiling 
and stockpiling 
materials. 

Potential groundwater 
contamination from leaking 
equipment, fuel/oil spill. 

Medium • Establish a staging area for fueling and maintenance of equipment and ensure all equipment is clean, leak free and in good 
operating condition prior to mobilization to the site. 

• Have a spill response and contingency plan and clean-up materials in place prior to project initiation. 
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Valued Ecosystem 
Components (VEC) 

Project Activities Environmental Effects Potential for Impact 
(low, medium, high) 

Mitigation 

Vegetation  Excavation, land 
clearing, watermain 
installation, stripping 
and stockpiling 
activities. 

Disturbance of topsoil and loss 
of habitat in study area. 

 

Potential introduction of invasive 
and non-native vegetation to the 
study area 

High • Physically mark clearing and grubbing boundaries on the construction site and limit vegetation disturbance/removal within 
that marked boundary. 

• Restrict the operation of machinery to designated areas to minimize the impact on outlying vegetation. 

• Stockpile topsoil and organics and redistribute in disturbed areas. 

• Retain large trees and snags, logs, rock crevices and dense shrubby thickets.  

• Avoid excavating in areas that may contain mature tree roots. 

• Minimize project footprint and avoid disturbance of the riparian area of Trepanier Creek. 

• Undertake habitat restoration for the loss of all vegetation (i.e., loss of vegetation from clearing the project area) to ensure 
no net loss of productive habitat capacity.  A detailed habitat restoration plan should be prepared by a qualified professional 
based on the vegetation removals and habitat values present within the project area. 

• Hydro seed disturbed areas with an appropriate native seed mix suitable for upland habitats within the Okanagan.  The 
seed mix shall include forbs and grasses such as red three-awn, arrow-leaved balsamroot, rocky mountain fescue, Idaho 
fescue and bluebunch wheatgrass.  The hydroseeding shall comply with the Canada Seed Act and BC Weed Control Act.  
The application rates shall comply with industry standards and best practices (refer to Section 8.0 for Habitat Restoration 
Plan). 

Fisheries Resources Trenchless creek 
crossing 

Temporary disturbance to fish 
and fish habitat as a result of the 
creek crossing, through noise, 
vibration and potential 
sedimentation. 

Medium • Any dewatering of the entry and exit pits shall be undertaken in a manner that ensures full containment and disposal of 
turbid water.  A vacuum truck or an appropriate settling area shall be used to pump/dispose of any turbid water from the 
worksite.   

• Install silt fence or approved alternative sediment controls to help prevent sedimentation outside of the isolated worksites. 

• Inspect erosion and sediment control measures regularly and after every major rain; undertake necessary repairs 
immediately after damage has been discovered. 

• Provide an on-site supply of silt fence, filter cloths, tarps and erosion control blankets in case of emergency conditions 
and/or extreme weather events. 

• Dispose of excavated materials and/or debris in an approved stable offsite location away from creeks and connecting 
drainages. 

• All reasonable efforts shall be made to minimize the level of vibration required for compaction activities near Trepanier 
Creek.  

• Schedule activities that may impact fish and fish habitat during the least risk activity timing window for Trepanier Creek 
between August 7th and 24th.  

Wildlife, Species at 
Risk and 
Environmentally 
Sensitive Areas (ESA-
1 and ESA-2) 

Excavation, land 
clearing, watermain 
installation, stripping 
and stockpiling 
activities. 

Temporary loss of wildlife 
habitat, including habitat for 
ungulates, small mammals, 
birds and herptiles in the riparian 
areas of Trepanier Creek and 
permanent loss of wildlife habitat 
in previously disturbed 
coniferous forests. 

Medium  • Minimize the project footprint and avoid disturbance of the riparian area of Trepanier Creek (i.e., trenchless augured 
watermain crossing with entry and exit pits setback from the riparian area. 

• Re-seed disturbed areas with native species to deter noxious weed invasion and to capture overland flow during rain 
events or snowmelt. 

• Undertake habitat restoration for the loss of all vegetation (i.e., loss of vegetation from clearing the project area) to ensure 
no net loss of productive habitat capacity.  A detailed habitat restoration plan should be prepared by a qualified professional 
based on the vegetation removals and habitat values present within the project area. 

Potential impact to species at 
risk populations and/or critical 
habitat in the study area. 

Medium • A detailed site assessment must be completed by a qualified professional prior to mobilizing the site and commencing the 
work. An appropriate buffer shall be implemented around all at-risk species and their critical habitats, if discovered. 

• Retain on site as much vegetation and coarse woody debris as possible. 

• Any disturbance to vegetation must occur outside of the regional nesting period, which is between mid-March and mid-
August for most birds and as early as February 1st to mid-August for raptors and herons.  Where this is not possible, active 
nest surveys are to be completed by a qualified professional prior to commencing any work. 

 

Potential temporary disruption of 
wildlife behaviour from noise 
and air quality effects and 
increased human contact with 
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Valued Ecosystem 
Components (VEC) 

Project Activities Environmental Effects Potential for Impact 
(low, medium, high) 

Mitigation 

the long-term maintenance of 
the watermain. 

• The bird nest survey methodology must follow appropriate provincial and federal guidelines and protocols.  Areas to be 
cleared shall be surveyed a minimum of 3 times over a 5-day period with no more than 1 survey in any given day.  If 
vegetation clearing does not begin within 48 hours of the end of the survey cycle or cannot be completed within the 10-day 
clearing window, then additional survey work will be required.   

• A No Work Zone buffer shall be applied to any identified active nests.  The qualified professional shall develop and 
implement a site-specific nest management plan including appropriate buffer width, buffer marking, and mitigation 
measures for the duration of the nest occupancy.  Buffer zones shall be determined based on factors such as surrounding 
vegetation cover, topography, species sensitivity to disturbance, existing disturbance in the area, or proposed construction 
activities in the vicinity of the nest.  A raptor nest survey shall be included as part of the bird nest survey to ensure that no 
raptor nests are present.  Raptor nests are protected year-round, whether they are occupied or not, under the BC Wildlife 
Act. 

• Large trees and snags, logs, rock crevices and dense shrubby thickets should be retained as much as possible.  

Cultural Resources 
and Archaeology 

Excavation, land 
clearing.  

Disturbance/destruction of 
archaeological and cultural sites. 

Medium • Engage local First Nation(s) and a qualified professional to assess and mitigate potential archaeological/cultural impacts.  

• If archaeological materials are discovered during construction, work must cease immediately in the vicinity of the discovery 
and the contractor must contact the designated monitor who will in turn contact the Ministry of Tourism, Culture and the 
Arts, Archaeology Branch for further guidance. 

Air Quality Excavation, land 
clearing, watermain 
installation, roadwork. 

Dust and exhaust fumes during 
excavation and grading may 
decrease local air quality and 
may affect localized vegetation. 

Low • Spray stockpiled earthen materials and exposed soils with water as necessary to reduce airborne dust. 

• When necessary in prevailing wind conditions, place wind fencing upwind of stockpiled materials that have the potential to 
create dust. 

• Avoid unnecessary idling of machinery. 

• Monitor the effects of dust on the travelling public and any local residents and immediately rectify any unfavourable 
conditions. 

Noise Operation of 
construction 
equipment. 

Increased noise in the study 
area during construction 
activities. 

Low • Provide a notice to surrounding residents prior to commencing construction. 

• Conduct construction activities in compliance with the Noise Regulations stipulated in the District of Peachland Good 
Neighbour Bylaw (Bylaw No. 2178, 2018). 

• Keep all equipment in good operating condition, particularly the exhaust/muffler system. 

Health and Safety  Heavy equipment 
operating on site. 

Personal health and safety of 
construction workers and the 
general public. 

Low • Adhere to WorkSafe BC standards. 

• Ensure appropriate safety information and warning signage is displayed in visually prominent areas during construction 
activities. 
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6.1 Environmental Effects Due to Incidents and Malfunctions 

Precautions are required in the case of an incident or malfunction and best management practices should 

always be followed during the project.  Safety measures must be in place to avoid leaks and spills 

associated with the operation of heavy machinery.  A spill response and contingency plan must be 

developed and implemented prior to site mobilization.  The purpose of the plan is to ensure that appropriate 

procedures are in place to respond and deal with spills of hazardous materials.  The contractor must 

provide, in accordance with applicable federal, provincial or local requirements, suitable equipment and 

facilities and take all necessary precautions to prevent the discharge of contaminants which may pollute or 

degrade the natural environment.   

The contractor shall use equipment and containers that are capable of safely transporting petroleum 

products and/or hazardous materials in compliance with Section 7.33.1 of the Federal "Transport of 

Dangerous Goods Regulations" for bulk containers, and Sections 7.21 and 7.23 of the same regulations 

for materials in packages or small containers.  These regulations apply to both on-road and on-site 

transport.  All necessary spill abatement and clean-up equipment shall be stored on-site at a convenient 

location where it is ready for use at all times.  Any used spill abatement and clean-up materials must be 

promptly replaced, and a sufficient inventory of materials must be maintained throughout the project.   

The contractor’s construction staff and all subcontractors must immediately report any spill of a toxic or 

hazardous material verbally to the Site Superintendent, Environmental Monitor, and (as required) to the 

Provincial Environmental Emergencies Program 24-hour telephone line: 1-800-663-3456.  In addition, any 

spill to water must be reported to the above personnel, as well as to Fisheries and Oceans Canada.  

All construction personnel shall be familiar with the following spill response procedure.  

Step 1  

• Identify product and extent of contamination;  

• Identify any safety concerns; and  

• Notify Project Superintendent.  

Step 2  

• Eliminate the source of the spill;  

• Contain the spill and mark the extent of the spill;  

• Pick up spill using pads, booms, pillows or granular absorbent;  

• For spills to water, isolate the contamination, if possible; 

• Dispose of contaminated materials and spill cleaning equipment at suitable approved locations; 

and, 

• Report the spill to the above noted personnel and fill out an incident report sheet for any incident 

that occurs. 



DISTRICT OF PEACHLAND 
Trepanier Interconnect 

Environmental Assessment 

Page 39 

0010.0004.01 / April 2020 

6.2 Residual Effects 

Residual effects are those effects that remain after the mitigation measures have been applied.  Residual 

effects are anticipated to be minor and localized, as the majority of the interconnect project is within 

previously developed and disturbed areas.  In addition, environmental mitigation measures have been 

devised to avoid and/or minimize disturbance to environmentally sensitive areas (i.e., ESA-1 or ESA-2).  

Residual effects of the project include the temporary disturbance and loss of habitat primarily within or 

adjacent disturbed roadway, agricultural, residential, and utility corridor areas. 

6.3 Cumulative Effects 

Cumulative environmental effects result from a project when combined with other past, existing and 

imminent projects and activities.  The Ponderosa Pine biogeoclimatic subzone is situated between the 

boreal forests to the north and the Great Basin Desert to the south, resulting in a great diversity of vegetation 

types and subsequently a high diversity of wildlife species.  The Okanagan is recognized provincially and 

nationally as a biodiversity hotspot and for the richness and rarity of species and habitats, with the south 

Okanagan containing the most endangered, threatened and rare species in the province.  However, 

agricultural, commercial, residential, recreational, transportation, and utility developments have impacted 

the natural habitat within the regional study area.  In light of the known past, existing and imminent projects, 

it is important that the disturbance to sensitive habitats be minimized to the greatest extent possible.  The 

cumulative effects are anticipated to be minor and localized, as the majority of the work related to the 

proposed interconnect project is within disturbed lands and fragmented habitat.  
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 ENVIRONMNETAL MONITORING 

An environmental monitoring program will be undertaken to ensure that the prescribed environmental 

mitigation measures are adhered to for the duration of the interconnect project.  An experienced Qualified 

Environmental Monitor will inspect, evaluate, and report on the effectiveness of work practices and 

mitigation measures and recommend and oversee improvements as necessary.  The Environmental 

Monitor will evaluate the compliance of the contractor with specified work practices and procedures to avoid 

and/or minimize environmental impacts.  The Environmental Monitor will have the authority to stop work if 

there is potential for harm to the environment and/or the activity is not in compliance with the regulatory 

requirements, and/or the EA.  As required, the Environmental Monitor will provide advice to the Contractor 

concerning incident response, remediation procedures and methods to resolve non-conformances.  The 

Contractor will be obligated to inform the Environmental Monitor of any incidents and near misses that occur 

while the Environmental Monitor is not on-site. 

7.1.1 Water Quality Monitoring 

The Environmental Monitor is responsible for monitoring water quality for all activities that have potential to 

contribute to the sedimentation or release of deleterious substances to watercourses and connecting 

drainages.  Turbidity monitoring will be conducted downstream of the worksites (if surface flow is present) 

during activities that have potential to result in sedimentation.  A control sample will be taken at a suitable 

upstream location to determine background.  The frequency and locations of the sampling will be 

determined by the Environmental Monitor in the field based on the site conditions and construction activities. 

Table 7.1 provides the maximum allowable criteria for water discharged to the environment with respect to 

turbidity. 

Table 7.1: BC Water Quality Guidelines for the Protection of Aquatic Life (Turbidity) 

Parameter Maximum Allowable Criteria 

Nephelometric 

Turbidity Units 

(NTU) 

• Change from background of 8 NTU at any one time for a duration of 24 h in all waters 

during clear flows (i.e., less than 8 NTU) or in clear waters 

• Change from background of 5 NTU at any time when background is 8 - 50 NTU during 

high flows or in turbid waters (i.e., greater than 8 NTU) 

• Change from background of 10% when background is >50 NTU at any time during high 

flows or in turbid waters 

Note: Values are from the BC Approved Water Quality Guidelines (Criteria) for Turbidity, Suspended and Benthic Sediments. Background is defined as 

the level at an appropriate adjacent reference site, that is affected neither by works or activities associated with the project or the works site, nor by 

sediment-laden water, induced suspended sediments, or induced turbidity resulting from works or activities associated with the project or the work site. 

7.1.2 Documentation and Records 

The Environmental Monitor is responsible for maintaining documentation and records of all relevant 

information pertaining to applicable environmental practices and mitigation measures.  Relevant and/or 

significant information to be documented includes accidents, spills, leaks, and releases and the reporting 

and clean-up procedures used; reviews, improvements and adjustments to environmental mitigation 

measures; records of monitoring activities, including equipment inspection and maintenance; and, 

contingency measures utilized, if any. 
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 HABITAT RESTORATION  

Considering the interconnect project has been designed to avoid removing any vegetation in the riparian 

area of Trepanier Creek, habitat restoration will focus on offsetting the removal of vegetation in upland 

habitats.  Table 8.1 provides an estimate of native upland vegetation that will be removed to facilitate the 

interconnect project.  

Table 8.1: Estimated Total Upland Vegetation Removals 

Diameter Breast 

Height (dbh) range in 

mm 

Estimated Total Upland 

Vegetation Removals 

Shrubs 225 

Trees (0-151) 33 

Trees (152-304) 57 

Trees (305-456) 50 

Trees (457-609) 8 

Trees (610-914) 3 

 

All disturbed areas are to be hydroseeded with an appropriate native seed mix suitable for upland habitats 

within the Okanagan.  The seed mix shall include forbs and grasses such as red three-awn, arrow-leaved 

balsamroot, rocky mountain fescue, Idaho fescue and bluebunch wheatgrass.  The hydroseeding shall 

comply with the Canada Seed Act and BC Weed Control Act.  The application rates shall comply with 

industry standards and best practices. 

Where disturbance to upland vegetation is unavoidable, compensation planting is to be undertaken to 

ensure no net loss of productive habitat capacity.  Compensation planting is to be conducted at a 

replacement ratio of 3:1 for shrubs and dbh trees greater than 457 mm and at a replacement ration of 2:1 

for all other tree removals.  The removal of any identified wildlife trees should be avoided.  A detailed habitat 

restoration plan should be prepared by a qualified professional based on the vegetation removals 

conducted and habitat values present within the study area.  Plant species that are appropriate for the 

riparian habitat along Trepanier Creek and the upland habitats are identified in Table 8.2.  Compensation 

planting should replicate the characteristics and performance of the natural setting, including appropriate 

density of trees, sufficient ground cover and intensity of vegetation.  Vegetation should be planted in masses 

and patterns characteristic of the natural setting and with the intent of creating biodiversity.  To maximize 

plant survival, any offset planting should occur in the fall and spring (i.e., September-October or March-

May).  When possible, existing native vegetation that is removed should be transplanted and live staking 

should be considered as an alternative restoration approach for riparian planting areas if suitable conditions 

exist.  The re-planted areas should be monitored by a qualified professional for a period of two years to 

ensure a minimum of 80% plant survivorship.   
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Table 8.2: Recommended Species for Restoration Planting 

Common Name Botanical Name Riparian Upland 

Trees 

Black cottonwood Populus balsamifera X  

Interior Douglas-fir 
Pseudotsuga menziesii var. 

glauca 

X X 

Paper birch Betula papyrifera X  

Ponderosa pine Pinus ponderosa  X 

Trembling aspen Populus tremuloides X  

Shrubs 

Choke Cherry Prunus virginiana  X 

Common snowberry Symphoricarpos albus X X 

Douglas maple Acer glabrum X  

Kinnikinnick Arctostaphylos uva-ursi  X 

Mock Orange   Philadelphus lewisii X X 

Mountain Alder Alnus incana ssp. tenuifolia X  

Nootka rose Rosa nutkana  X 

Pin Cherry Prunus pensylvanica X X 

Prairie Rose Rosa woodsii X X 

Rabbitbrush Chrysothamnus nauseosus  X 

Red-osier dogwood Cornus sericea X  

Saskatoon Amelanchier alnifolia X X 

Snowbrush Ceanothus velutinus  X 

Tall Oregon- grape Mahonia aquifolium X X 

Water birch Betula occidentalis X  
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 SUMMARY AND CONCLUSION 

This environmental assessment report was prepared to satisfy the District of Peachland’s Development 

Permit application process and applicable regulatory requirements for the proposed Trepanier Interconnect 

project.  The purpose of the environmental assessment is to determine whether, after considering the 

specified mitigation, the project is likely to result in significant adverse environmental effects.  The project 

will connect the Peachland Creek and Trepanier Creek water distribution systems.  This will allow all 

customers in the Trepanier Creek distribution system to access drinking water from the new Peachland 

Creek water treatment plant which is scheduled to be operational in the late fall of 2020.  This environmental 

assessment report was prepared based on the results of desktop research and field reconnaissance.  This 

environmental assessment considers the physical works and activities of the interconnect project within the 

defined study area.  The study area, in which direct environmental effects are evaluated, is defined as the 

area within a 100 m radius of the project footprint.  The regional study area is defined as the spatial area 

extending beyond the study area in which both direct and indirect effects are anticipated to occur. 

Residual effects of the project include the temporary disturbance and permanent loss of habitat primarily 

within or adjacent disturbed roadway and utility corridors, agricultural, and residential areas.  With the 

implementation of the recommended environmental mitigation measures, significant adverse environmental 

effects arising from the proposed project can be avoided.  A detailed site assessment must be completed 

by a qualified professional prior to mobilizing the site and commencing the work.  An appropriate buffer 

shall be implemented around all at-risk species and their critical habitats, if discovered.  Any disturbance to 

vegetation must occur outside of the regional nesting period, which is between mid-March and mid-August 

for most birds and as early as February 1st to mid-August for raptors and herons.  Where this is not possible, 

active nest surveys are to be completed by a qualified professional prior to commencing any work.  A No 

Work Zone buffer shall be applied to any identified active nests.  The qualified professional shall develop 

and implement a site-specific nest management plan including appropriate buffer width, buffer marking, 

and mitigation measures for the duration of the nest occupancy. 

Habitat restoration shall be undertaken for the loss of all vegetation to ensure no net loss of productive 

habitat capacity.  There shall be no disturbance to the aquatic and riparian habitats of Trepanier Creek from 

the trenchless watermain crossing and related activities.  A detailed habitat restoration plan should be 

prepared by a qualified professional based on the vegetation removals and habitat values present within 

the project area.  Disturbed areas must be hydroseeded with an appropriate native seed mix suitable for 

upland habitats within the Okanagan.  The seed mix shall include forbs and grasses such as red three-awn, 

arrow-leaved balsamroot, rocky mountain fescue, Idaho fescue and bluebunch wheatgrass.  The 

hydroseeding shall comply with the Canada Seed Act and BC Weed Control Act.  The application rates 

shall comply with industry standards and best practices.  An environmental monitoring program will be 

undertaken to ensure that the prescribed environmental mitigation measures are adhered to for the duration 

of the interconnect project.  An experienced Qualified Environmental Monitor will inspect, evaluate, and 

report on the effectiveness of work practices and mitigation measures and recommend and oversee 

improvements as necessary.  The Environmental Monitor will evaluate the compliance of the contractor 

with specified work practices and procedures to avoid and/or minimize environmental impacts.   
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APPENDIX A 
SITE PHOTOS  

 

  



 
Photo 1.1: Rock Outcrop #1 identified in TEM polygon 128 at the sample site approximately 45 m 

south of the western construction limits of the watermain on Ponderosa Dr. on March 6, 2020. 

 
Photo 1.2: Wildlife corridor and characteristic habitat of the sample site at TEM polygon 128 

approximately 50 m south of Ponderosa Dr. on March 6, 2020. 



 
Photo 1.3: Proposed watermain alignment looking east from Ponderosa Dr. towards 6th Ave. on 

March 6, 2020. 

 
Photo 1.4: Proposed watermain alignment looking west from 6th Ave. towards Ponderosa Dr. on 

March 6, 2020. 



 
Photo 1.5: Proposed watermain alignment looking east along right-of-way parallel to 6th Ave. on 

March 17, 2020.  

 
Photo 1.6: Proposed watermain alignment looking further east along right-of-way parallel to 6th 

Ave. on March 17, 2020.  



 
Photo 1.7: Suspected old black widow spider’s web just north of the end of Pincushion Pl. on 

March 6, 2020. 

 
Photo 1.8: Characteristic habitat of the sample site at TEM polygon 114 approximately 100 m 

northwest of Pincushion Pl. on March 6, 2020. 



 
Photo 1.9: Boulder pile that may act as rock outcrop habitat northwest of Pincushion Pl. on March 

6, 2020. 

 
Photo 1.10: Characteristic habitat of the sample site at TEM polygon 110 approximately 60 m north 

of the end of Pincushion Pl. on March 6, 2020. 



 
Photo 1.11: Wildlife Trees #1 – dead standing ponderosa pines with blown out tops and 

woodpecker cavities north of Pincushion Pl. on March 6, 2020. 

 
Photo 1.12: Wildlife Tree #2 and Rock Outcrop #2 – dead standing ponderosa pine with 

woodpecker cavities approximately 12 m north of the clearing limits north of 6th Ave. on March 6, 

2020.  



 
Photo 1.13: Wildlife Tree #3 – dead standing ponderosa pine with woodpecker cavities 

approximately 27 m north of the clearing limits north of 6th Ave. on March 6, 2020.  

 
Photo 1.14: Suspected old kill site of unknown bird species on March 6, 2020. 



 
Photo 1.15: Characteristic habitat of the sample site at TEM polygon 112 50 m north of the clearing 

limits north of 6th Ave. on March 6, 2020. 

 
Photo 1.16: Old cup nest on ground approximately 10 m north of the clearing limits northwest of 

the end of 6th Ave. on March 6, 2020. 



 

 
Photo 1.17: Burrow within clearing limits northwest of the end of 6th Ave. on March 6, 2020. 

 
Photo 1.18: Wildlife corridor and characteristic habitat of the sample site at TEM polygon 96 

approximately 100 m west of Peachland Elementary School on March 6, 2020. 



 
Photo 1.19: Rock Outcrop – as documented in TEM polygon 96 300 northwest of the proposed 

creek crossing on March 6, 2020. 

 
Photo 1.20: Rock Outcrop – as documented in TEM polygon 96 within the clearing limits 

approximately 180 m west of the proposed creek crossing on April 17, 2020. 



 
Photo 1.21: Wildlife Tree #4 – Old conifer with blown out top and many woodpecker cavities 

approximately 40 m northwest of Peachland Elementary school on April 17, 2020.  

 
Photo 1.22: Characteristic habitat of the sample site at TEM polygon 123 immediately north of 

Peachland Elementary School on March 9, 2020. 



 
Photo 1.23: Wildlife Tree #5 – Old conifer with blown out top and many woodpecker cavities within 

clearing limits (on edge) just north of Peachland Elementary School on March 9, 2020.  

 
Photo 1.24: Wildlife Tree #6 – Old conifer with blown out top and many woodpecker cavities 

approximately 7 m north of clearing limits just north of Peachland Elementary School on March 9, 

2020.  



 
Photo 1.25: Model deer scat observed throughout study area on March 6 & 9, 2020. 

 
Photo 1.26: Proposed watermain alignment from approximately Peachland Elementary School 

west towards 6th Ave. on March 17, 2020. 



 
Photo 1.27: Suspected recent kill site of a mule deer; possible deer intestine and pieces of hair 

and flesh on March 17, 2020.  

 
Photo 1.28: Old cup nest in Douglas maple approximately 120 m northwest of proposed creek 

crossing on March 9, 2020. 



 
Photo 1.29: Suspected coyote scat approximately 140 m northwest of proposed creek crossing on 

March 9, 2020. 

 
Photo 1.30: Characteristic habitat of the sample site at TEM polygon 109 approximately 140 m 

northwest of proposed creek crossing on March 9, 2020. 



 
Photo 1.31: Disturbed area at sample site at TEM polygon 109 approximately 140 m northwest of 

proposed creek crossing on March 9, 2020. 

 
Photo 1.32: Characteristic habitat of the sample site at TEM polygon 113 approximately 200 m 

north of proposed creek crossing on March 9, 2020. 



 
Photo 1.33: Wildlife Trees #7 – Two ponderosa pines heavily impacted by woodpeckers 

approximately 120 m northwest of the proposed creek crossing on March 9, 2020. 

   
Photo 1.34: Wildlife Trees #8 – Two black cottonwoods with woodpecker cavities on either side of 

Trepanier Creek approximately 80 m north of the proposed creek crossing on March 9, 2020. 



 
Photo 1.35: Wildlife Tree #9 – Black cottonwood with blown out top and woodpecker cavities 

approximately 33 m north of the clearing limits at the proposed creek crossing on March 9, 2020. 

 
Photo 1.36: Wildlife Tree #10 – Conifer heavily impacted by woodpeckers approximately 26 m 

north of the clearing limits at the proposed creek crossing on March 9, 2020. 



 
Photo 1.37: Characteristic habitat of the sample site at TEM polygon 124 at approximately the 

proposed creek crossing on March 9, 2020. 

 
Photo 1.38: Characteristic habitat of the sample site at TEM polygon 93 approximately 100 m 

northeast of the proposed creek crossing on March 9, 2020. 

 



 
Photo 1.39: Wildlife Tree #11 – Black cottonwood with blown out top and woodpecker cavities 

approximately 25 m south of the clearing limits at the proposed creek crossing on March 9, 2020. 

 
Photo 1.40: Wildlife Tree #12 – Mature Interior Douglas-fir with blown out top within the clearing 

limits approximately 74 m southeast of the proposed creek crossing on March 9, 2020.  



 
Photo 1.41: Suspected yellow-bellied marmot scat approximately 135 m north of the pull-out on 

Chidley Rd. on March 9, 2020. 

 
Photo 1.42: Characteristic habitat of the sample site at TEM polygon 122 at approximately 80 m 

north of the pull-out on Chidley Rd. on March 9, 2020 



 
Photo 1.43: Proposed watermain alignment looking west towards proposed creek crossing on 

January 30, 2020.  

 
Photo 1.44: Proposed watermain alignment looking north from Chidley Rd. towards proposed 

creek crossing on March 9, 2020. 



 
Photo 1.45: Proposed watermain alignment looking east from Chidley Dr. towards Desert Pines 

Ave. on March 9, 2020.  

 
Photo 1.46: Wildlife Tree #13 – Fallen mature ponderosa pine approximately 13 m east of the 

clearing limits just off Chidley Rd. on March 9, 2020.  



 
Photo 1.47: Proposed watermain alignment looking east towards Desert Pines Ave. on March 9, 

2020. 

 
Photo 1.48: Proposed watermain alignment looking east along Desert Pines Ave. towards 

Trepanier Bench Rd. on March 9, 2020.  



 
Photo 1.49: Proposed watermain alignment looking east along Trepanier Bench Rd. from 

approximately Desert Pines Ave. on March 9, 2020. 

 
Photo 1.50: Characteristic habitat of the sample site at TEM polygon 70 at approximately 165 m 

southeast of the pull-out on Chidley Rd. on March 9, 2020. 



 
Photo 1.51: Characteristic habitat of the sample site at TEM polygon 103 at approximately 115 m 

southwest of the construction limits of the watermain on Trepanier Bench Rd. on March 9, 2020. 

 
Photo 1.52: Rock Habitat #4 identified in TEM polygon 103 at the sample site approximately 115 m 

southwest of the construction limits of the watermain on Trepanier Bench Rd. on March 9, 2020. 



 
Photo 1.53: Wildlife Tree #14 – Mature ponderosa pine with many woodpecker cavities 

approximately 115 m southwest of the construction limits of the watermain on Trepanier Bench 

Rd. on March 9, 2020. 

 
Photo 1.54: Proposed watermain alignment looking west from the eastern construction limit along 

Trepanier Bench Rd. on March 9 ,2020. 



 
Photo 1.55: Characteristic habitat of the sample site at TEM polygon 107 approximately 150 m 

northwest of the construction limits of the watermain on Trepanier Bench Rd. on March 17, 2020. 

 
Photo 1.56: Characteristic habitat of the sample site at TEM polygon 86 approximately 160 m 

south of the southern construction limits of the watermain on Dryden Rd. on March 17 ,2020. 



 
Photo 1.57: Characteristic habitat of the sample site at TEM polygon 67 approximately 85 m 

southwest of the southern construction limits of the watermain on Dryden Rd. on March 9, 2020. 

 
Photo 1.58: Characteristic habitat of the sample site at TEM polygon 56 approximately 60 m 

southeast of the southern construction limits of the watermain on Dryden Rd. on March 9, 2020. 



 
Photo 1.59: Characteristic habitat of the sample site at TEM polygon 64 approximately 35 m 

northwest of the southern construction limits of the watermain on Dryden Rd. on March 9, 2020. 

 
Photo 1.60: Proposed watermain alignment looking north along Dryden Rd. from of the southern 

construction limits on March 9, 2020. 



 
Photo 1.61: Characteristic habitat of the sample site at TEM polygon 46 approximately 315 m north 

of the southern construction limits of the watermain on Dryden Rd. on March 9, 2020. 

 
Photo 1.62: Proposed watermain alignment looking south from the northern construction limits at 

approximately Cousins Pl. on March 9, 2020. 



 
Photo 1.63: Characteristic habitat of the sample site at TEM 9polygon 50 approximately 70 m 

northeast of the northern construction limits on Dryden Rd. on March 9, 2020. 

 
Photo 1.64: Characteristic habitat of the sample site at TEM polygon 34 approximately 160 m east 

of the northern construction limits of the watermain on Dryden Rd. on March 9, 2020. 



 
Photo 1.65: Coyote scat approximately 165 m northeast of the northern construction limits on 

Dryden Rd. on March 9, 2020. 

 
Photo 1.66: Characteristic habitat of the sample site at TEM polygon 39 approximately 95 m 

northeast of the northern construction limits of the watermain on Dryden Rd. on March 9, 2020. 
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Groundwater Wells - All
ARTESIAN_IND

Reported Artesian Well

Well

Aquifers - Subtype
SUBTYPE

1a. Unconfined sand and gravel - large river system

1b. Unconfined sand and gravel aquifer - medium stream
system

1c. Unconfined sand and gravel aquifer - small stream system

2. Unconfined sand and gravel - deltaic

3. Unconfined sand and gravel - alluvial or colluvial fan

4a. Unconfined sand and gravel - late glacial outwash

4b. Confined sand and gravel - glacial

4c. Confined sand and gravel - glacio-marine



 AQUIFER CLASSIFICATION WORK SHEET

DATE: January 5, 2007.

AQUIFER MAPPER: A.P. Kohut

AQUIFER LOCATION: Near mouth of Trepanier Creek, northeast of Peachland

AQUIFER  NUMBER: 862

NTS MAP SHEET: 82E/13

WELL LOCATION MAP:

BCGS TRIM Maps (1:20,000): 082E.072

---------------------------------------------------------------------------------------------------------------------
CLASSIFICATION: IIIC RANKING:    9
---------------------------------------------------------------------------------------------------------------------

Aquifer Size: Area of aquifer is approximately 1.5 km2.

Aquifer Boundaries:
The aquifer boundary has been delineated using spatially limited water well record
information, topography, surface drainage features and shoreline of Okanagan Lake.

Geologic  Formation (overlying):

Sand and gravel, boulders, glacial till and silt.

Geologic Formation (aquifer):

Relatively deep glaciofluvial sand and gravel near mouth of  Trepanier Creek.

Major Aquifer System Type:  Unconsolidated 4b confined sand and gravel aquifer of
glacial and or pre-glacial origin.

Confined/Unconfined:

Confined by thick section of sand and gravel, boulders, glacial till and silt.



Vulnerability:

Low.  Wells are completed in a relatively deep unconsolidated aquifer that is confined in
part by low permeability materials including till and silt.  The thickness of confining
deposits ranges from 57.60 to 91.13 m (189 and 299 ft).  The median and geometric
mean confining thickness has been determined at 76.20 and 73.68 m (250.0 and
241.7 ft)  while the average thickness of confining material has been determined as
74.98 m (246.0 ft).  The median depth to static water is 60.20 m (197.5 ft).

Productivity:

High.  Reported well yields show a range between 0.95 and 14.38 L/s (15 and 228
USgpm).  The geometric mean of 4 reported well yields is 4.59 L/s (72.7 USgpm) and
the median well yield is 7.70 L/s (122.0 USgpm). All wells with reported yields are
screened wells.  Reported transmissivity values from Livingston (1975) and Badry
(1981) for two wells in the aquifer show a wide range from 800 to 140,000 USgpd/ft (9.9
to 1739 m2/day).

Depth to Water Table:

The geometric mean static water level is 56.91 m (186.7 ft) and the median static water
level is 60.20 metres (197.5 feet) based on 4 well records.

Direction of Groundwater Flow:

Likely towards Trepanier Creek from upland portions of the aquifer and easterly towards
Okanagan Lake.

Recharge:

Aquifer may be recharged from infiltration on upland areas, from Trepanier Creek and
Okanagan Lake.

Domestic Well Density:

Low.  There appears to be 1 domestic well reported, indicating a density of
<1 well/km2.

Type of Water Use:

Reported uses include domestic and drinking water supply systems (Peachland Heights
Properties).

Reliance on Source:

Important source of drinking water supply.



Conflicts Between Users:

Conflict reported between two well owners (status of dispute is unknown).

Quantity Concerns (type, source, level of concern):

Possible well interference issues. Kala Groundwater Consulting Ltd. (1986)
re-evaluated two large capacity wells in close proximity and recommended reduced
pumping rates. Kala Groundwater Consulting Ltd. (1986, also reports the possible
reduction in capacity of one well due to screen encrustation due to water hardness.

Quality Concerns (type, source, level of concern):

Moderate hardness reported by one well owner and and Kala Groundwater Consulting
Ltd. (1986), but not of a health concern.

Comments:

The geometric mean depth of wells in the area of this aquifer is 81.75 metres (268.2
feet). The median depth of wells is 82.14 metres (269.5 feet) and the range of well
depths is from 63.40 to 107.89 metres (208 to 354 feet).

The statistics quoted for this aquifer are based on only 1 to 4 water well records.

References:

Badry, A. 1981.
Heights;  letter report prepared for Quality Water Wells, Okanagan Falls, British
Columbia. Pacific Hydrology Consultants Ltd., Vancouver, British Columbia,
October 16.

Bernardinucci J. and K. Ronneseth. 2002. Guide to Using the BC Aquifer
 Classification Maps for the Protection and Management of Groundwater.  BC
 Ministry of Water, Land and Air Protection, Water Air and Climate Change
 Branch, Water Protection Section.

Kala Groundwater Consulting Ltd.  1986. Peachland Heights Water System Aquifer
Testing Program; report prepared for The Corporation of the District of
Peachland. July.

Livingston, E.  1975.  letter report on well testing prepared for Sherwin Goerlitz,
Kelowna, British Columbia. June 12.



AQUIFER CLASSIFICATION AND RANKING

AQUIFER  LOCATION: Near mouth of Trepanier Creek, northeast of Peachland

AQUIFER  NUMBER: 862

CLASSIFICATION: IIIC RANKING  VALUE:   9

Classification Component:

Level of Development: Low.  Low level of demand in relation to high aquifer productivity.

Level of Vulnerability:    Low. Low level of vulnerability to surface contamination.

Ranking Component:
Ranking Value

Productivity 3
Vulnerability 1
Size: 1
Demand*: 1
Type of Use: 2
Quality Concerns: 0
Quantity Concerns: 1

Total:             9

* Demand has been assessed subjectively.  Demand is based on domestic well density,
number and type of wells, and general knowledge of well use and land use in the area.
Demand assumes that the reported well capacity is the amount of water used, which can be
misleading.  The reported well capacity is often higher than actual use.

Number of water wells available for aquifer delineation =  4

Statistical Summary of Well Record Data for Aquifer # 862

Well Depth Depth to Water Depth to
Bedrock

Reported Well
Yield

Estimated
Thickness of

Confining
Materials

Number of
Wells 4 4 4 4 4 4 3 3

m ft m ft m ft L/s USgpm m ft
Maximum 107.89    354 78.02 256 14.38 228 91.13 299
Minimum 63.40 208 39.33 131 0.95 15.0 57.60 189
Average 83.89 275.3 59.59 195.5 7.68 121.8 74.98 246.0
Median 82.14 269.5 60.20 197.5 7.70 122.0 76.20 250.0

Geometric
Mean

   81.75  268.2   56.91 186.7 4.59 72.7 73.68 241.7
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Vegetation Observations within the Study Area 

Common Name Scientific Name Habitat Type 

Riparian Coniferous 
Forest 

Sparsely 
Vegetated 

Cultivated 
Field 

Disturbed 

Trees 

Black 
Cottonwood 

Populus 
balsamifera ssp. 
trichocarpa 

X     

Ornamental 
Tree Species 

    X X 

Ponderosa Pine Pinus ponderosa X X X X X 

Interior Douglas-
fir 

Pseudotsuga 
menziesii var. 
glauca 

X X X X X 

Paper Birch Betula papyrifera X     

Common 
Juniper 

Juniperus 
communis 

 X    

Plum sp. Prunus sp. X     

Shrubs 

Tall Oregon-
grape 

Mahonia 
aquifolium 

X X X   

Common 
Snowberry 

Symphoricarpos 
albus 

X X    

Saskatoon Amelanchier 
alnifolia 

X X X  X 

Red-osier 
dogwood 

Cornus stolonifera X     

Douglas Maple Acer glabrum X X X   

Nootka Rose Rosa nutkana X X   X 

Prairie Rose Rosa woodsii X X    

Rabbitbrush Chrysothamnus 
nauseosus 

 X   X 

Mountain Alder Anus incana ssp. 
tenuifolia 

X     

Mock Orange Philadelphus 
lewisii 

X X X   

Choke Cherry Prunus virginiana  X    

Pin Cherry Prunus 
pensylvanica 

X X    

Snowbrush Ceanothus 
velutinus 

 X    

Sumac sp.  Rhus sp.  X   X 

Pasture Sage Artemisia frigida  X   X 

Hoary False-
yarrow 

Chaenactis 
douglasii 

 X    

Prairie Pepper-
grass 

Lepidium 
densiflorum 

 X    

Falsebox Pachistima 
myrsinites 

 X    

Kinnikinnick Arctostaphylos 
uva-ursi 

 X    

Herbaceous Vegetation  

Yarrow Achillea 
millefolium 

 X    

Arrow-leaved 
Balsamroot 

Balsamorhiza 
sagittata 

 X X   



Common Name Scientific Name Habitat Type 

Riparian Coniferous 
Forest 

Sparsely 
Vegetated 

Cultivated 
Field 

Disturbed 

Milk-vetch Astragalus spp.  X   X 

Penstemon sp. Penstemon sp.  X    

Upland Larkspur Delphinium 
nuttallianum 

 X    

Brittle Prickly-
pear Cactus 

Opuntia fragilis  X   X 

Silverleaf 
Phacelia 

Phacelia hastata  X    

Pussytoes sp. Antennaria sp.  X    

Clover spp. Trifolium spp.  X   X 

Wild Strawberry Fragaria virginiana  X    

Mustard Family Brassicaceae  X   X 

Bluebunch 
Wheatgrass 

Agropyron 
spicatum 

 X X  X 

Idaho Fescue Festuca 
idahoensis 

    Suspected 

Sagebrush 
Buttercup 

Ranunculus 
glaberrimus 

 X   X 

Wolf Lichen Letharia vulpina  X    

Thompson’s 
Paintbrush 

Castilleja 
thompsonii 

 X    

Gorman’s 
Biscuitroot 

Lomatium 
gormanii 

 X    

Non-native Herbaceous Vegetation 

Great Mullein Verbascum 
thapsus 

X X   X 

Siberian Elm Ulmus parvifolia X X   X 

Crested 
Wheatgrass 

Agropyron 
cristatum 

 X    

Cheatgrass Bromus tectorum  X X   

*Hound’s 
Tongue 

Cynoglossum 
officinale 

 X    

*Diffuse 
Knapweed 

Centaurea diffusa X X   X 

*Dalmatian 
toadflax 

Linaria genistifolia 
ssp. dalmatica 

 X   X 

Orchard Grass Dactylis glomerata     X 

Virginia Creeper Parthenocissus 
quinquefolia 

    X 

Common 
Dandelion 

Taraxacum 
officinale 

    X 

***Baby’s Breath Gysophila 
paniculata 

 X   X 

Russian Thistle Salsola tragus    X X 

***Bull Thistle Cirsium vulgare     X 

**Puncture vine Tribulus terrestris     X 

*Provincially Noxious Plants 

**Regionally Noxious Plants 

***Invasive Plants of Concern 

 

 

 

 



Wildlife Observations within the Study Area 

Common Name Scientific Name Habitat Type 

 Riparian Coniferous 
Forest 

Sparsely 
Vegetated 

Cultivated 
Field 

Disturbed 

Mammals 

Chipmunk sp. Tamias sp.  individual    

Coyote Canis latrans  scat    

Mule Deer Odocoileus 
hemionus 

Individual, tracks and scat in every habitat type 

Red Squirrel Tamiasciurus 
hudsonicus 

 individual    

Yellow-bellied 
marmot 

Marmota flavientris     scat 

Cougar/Lynx/Bobcat Felidae family  X    

Birds 

American Crow Corvus 
brachyrhynchos 

 X    

American Goldfinch Spinus tristis     X 

American Robin Turdus migratorius  X   X 

Black-billed Magpie Pica hudsonia     X 

Canada Goose  Branta canadensis  flyover    

Common Raven Corvus corax  X   X 

Clark’s Nutcracker Nucifraga 
columbiana 

 X    

Dark-eyed Junco Junco hyemalis X X   X 

Mallard Anas 
platyrhynchos 

flyover     

Mountain 
Chickadee 

Poecile gambeli  X X  X 

Northern Flicker Colaptes auratus X X   X 

Pygmy Nuthatch Sitta pygmaea  X    

Red-breasted 
Nuthatch 

Sitta canadensis  X    

Red-tailed Hawk Buteo jamaicensis  Pair 
circling 

   

Say’s Phoebe Sayornis saya  X   X 

Stellar’s Jay Cyanocitta stelleri  X    

Violet-green 
Swallow 

Tachycineta 
thalassina 

 X   X 

Invertebrates 

Black widow Corvus 
brachyrhynchos 

 X    

Mosquito Culicidae sp.  X    

Robber Fly Dioctria sp.  X    

Rocky Mountain 
Wood Tick 

Dermacentor 
andersoni 

 X    

 



 

 

 

 

 

 

 

 

APPENDIX D 
SENSITIVE SPECIES SEARCH RESULTS





26230

English Name:

Scientific Name:

Identifiers

S3

G5T4

Blue

Global Rank:

Status

BC List:

Provincial Rank:

Biogeoclimatic Zone:

Directions:

Survey Site: PEACHLAND; TREPANIER CREEK SOUTH

Behind Peachland Elementary School; 5486 Clements Crescent, Peachland.

Locators

Shape ID:

Taxonomic Class: birds

Ecosection: NOB

Megascops kennicottii macfarlanei

Western Screech-Owl, macfarlanei subspecies

Shape ID: 26230
BC Conservation Data Centre: Species Occurrence Report

COSEWIC: T (MAY 2012)

SARA Schedule: 1  

Element Group: Vertebrate Animal

Occurrence ID: 6673

TERRESTRIAL; RIPARIAN; CREEK

Max. Elevation (m):

Habitat:

Min. Elevation (m):

Site is within a riparian corridor along a creek.

Area Description

General Description:

Vegetation Zone:



Occurrence Data:

1 adult heard calling in 2003 and 2009 (Hobbs 2017) and 1 adult was found injured 1.7 km south of the occurrence in 1995 
(died) (Cannings and Hobbs 2004).

2003-05-04First Observation Date:

Occurrence Information

2009-07-26Last Observation Date:



Rank Comments:

Rank Date:

Occurrence Rank and Occurrence Rank Factors

Rank:

Size of Occurrence:

Condition of Occurrence:

2003-05-04

E : Verified extant (viability not assessed)

Landscape Context:

Version

2005-07-28Version Date:

Mapping Information

Estimated Representation Accuracy: Medium

Confident that full extent is represented by Occurrence: N  

French, L.Version Author:

Estimated Representation Accuracy Comments:

Confident full extent of EO is NOT knownConfidence Extent Definition:

YAdditional Inventory Needed:

Inventory Comments:



Cannings, R. J. and J. Hobbs. 2004. Western Screech-owl, macfarlanei spp. Unpublished spreadsheet of observations, updated 
irregularly.

Hobbs, J. 2017. Electronic database of Western Screech-owls (macfarlanei subspecies) detections in British Columbia.

References:

Documentation

Specimen:

Suggested Citation:

B.C. Conservation Data Centre. 2014. Occurrence Report Summary, Shape ID: 26230, Western Screech-Owl, <i>macfarlanei</i> 
subspecies. B.C. Ministry of Environment. Available: http://maps.gov.bc.ca/ess/hm/cdc, (accessed Feb 19, 2019).

















 

 

 

 

 

 

 

 

APPENDIX E 
SENSITIVE ECOLOGICAL COMMUNITIES SEARCH RESULTS 











 

 

 

 

 

 

 

 

APPENDIX F 
CULTURAL RESOURCES AND ARCHAEOLOGY SEARCH RESULTS 











 

 

 

 

 

 

 

 

APPENDIX G 
CONTAMINATED SITES SEARCH RESULTS 
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