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1.0 PROJECT SUMMARY 

1.1 Project Proponent 

City of Kelowna 
1435 Water Street 
Kelowna, BC  V1Y 1J4 
Project Manager:  
Mark Watt 
Environment and Solid Waste Manager 
(250) 469-8725 

Corporation of the City of Vernon 
3400 – 30th Street 
Vernon, BC  V1T 5E6 
Contact: 
Dale Danallanko 
Manager, Environmental Services 
(250) 545-1361 

Prime consultant for the pre-design and design of the biosolids composting facility is: 

Associated Engineering (BC) Ltd. 

1.2 Title of Project  

The project name is ‘Biosolids Composting Facility.’ 

1.3 Construction Schedule  

Pre-design and planning for the biosolids composting facility commenced in the spring of 
2005.  Initial site clearing and grading was conducted in the fall of 2005, and construction 
of the new facility is scheduled to start in early 2006 following the procurement of 
project approvals, with the facility operational by the end of 2006.   

1.4 Provincial Departments/Agencies Involved 

Conrad Pryce 
Senior Environmental Protection Officer 
Ministry of Environment (MOE) 
Environmental Management Section 
102 Industrial Place 
Penticton, BC  V2A 7CB 
(250) 490-8208 
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2.0 PROJECT DESCRIPTION  

2.1 Background 

The City of Kelowna has operated an aerated static pile biosolids composting facility 
since 1994 at the Winfield compost site. The biosolids composition operation produces a 
“Class A” product marketed as “Ogogrow.” In addition, a leaf and yard waste 
compositing facility using a static windrow system has been operational at the Glenmore 
Landfill. Long-term use of the leased property at the Winfield compost site has not been 
achieved by the City of Kelowna, resulting in the need to identify and plan for an 
alternative site.  

The City of Vernon’s Water Reclamation Plant is now capable of dewatering its 
biosolids. Since late February 2005, the dewatered biosolids from the City of Vernon’s 
Water Reclamation Plant have been transported to the City of Kelowna biosolids 
composting facility near Winfield.  Prior to the new dewatering facility, the City of 
Vernon applied liquid biosolids to agricultural and silvicultural land in the Commonage 
Road area under the City’s Ministry of Environment Operational Certificate. 

The City of Kelowna and City of Vernon have undertaken a joint venture to develop a 
composting facility for biosolids.  After receiving the appropriate approvals from the 
Agricultural Land Commission (ALC), a 28.35 ha parcel of land located in the Regional 
District of North Okanagan (RDNO), east of Commonage Road south of Vernon, will be 
leased from the landowners with the intention of developing a portion of the land 
(approximately 8.1 ha) for the proposed biosolids composting facility. 

The new biosolids composting facility will be designed to accommodate current and 
projected biosolids production from both the Kelowna and Vernon wastewater treatment 
facilities. The composting facility will compost biosolids, and will be capable of 
producing “Class A” compost. 
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2.2 Location of Project  

The biosolids composting facility is located east of Commonage Road, south of Vernon 
(Figure 1). The property is within the RDNO, Electoral Area B, Commonage/Cosen’s 
Bay and has been zoned as Large Holding (L.H.) as per the Regional District of North 
Okanagan Zoning Bylaw No. 1888, 2003. The general property coordinates are as 
follows: 

• Latitude:  50°  12’  12”  
• Longitude:  119° 20’  1” 

The relationship of the project to the local geography and environmental features are 
shown in Figure 2. The detailed location of project components for the biosolids 
composting facility Project are shown in Figure 3.  Photographs taken during the March 
18, 2005, site reconnaissance are included as Appendix I. 

2.3 Detailed Project Activities  

Bio-solids (de-watered sludge) from the City of Vernon and the City of Kelowna 
wastewater treatment plants will be transported to the site via trucks.  The trucks will 
transfer the sludge into concrete sludge bins in the sludge storage building.  The sludge 
will then be mixed in the building with a bulking agent (i.e., wood chips) to obtain a mix 
with approximately 40% dry solids.  This will prevent leaching when stored outside, 
increase the porosity of the sludge to facilitate decomposition, and add a source of carbon 
for microbes.  This mixture will then be aerated on an open concrete pad to stimulate 
decomposition of the organic matter by micro-organisms.  The biosolids mixture is then 
transferred from the aeration pads via front-end loader and piled in windrows on a paved 
outdoor storage compound for curing.  During the curing process, microbial activity will 
cause an increase in temperature that will destroy most pathogens and eventually degrade 
the biosolids into a humus-like material, which can be packaged and sold commercially. 

3.0 SCOPE OF THE ASSESSMENT  

3.1 Scope of the Project and Its Assessment  

Based on discussions with the City of Kelowna and City of Vernon, it was determined 
that the project will only require a limited scope Environmental Impact Study (EIS) for 
compliance with the Organic Matter Recycling Regulation (OMRR) Part 5 (under 
section 23(2)&(3), Odour and Leachate Management Plans, Operating and Closure 
Plans, and Specifications (under section 24) and Environmental Impact Assessments 
(under section 26(4)). Golder was retained by Associated Engineering to conduct the 
necessary studies and to prepare the EIS required by OMRR.  
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In general, an EIS details the nature and scale of the proposed composting facility, how 
the project will impact the geophysical and biological environment and its inhabitants, 
and the measures that can be taken to reduce, alleviate, and monitor these impacts (Forgie 
et. al. 2004). The purpose of the EIS at this stage will be to provide a description of the 
environmental resources at the site and identify the potential environmental concerns and 
regulatory requirements associated with the project. The EIS will be structured as per 
recommendations for a lower risk, limited scope EIS, as defined in the Environmental 
Impact Study Guidelines – A Companion Document to the Municipal Sewage Regulation 
(MELP 2000) and from information provided in Compost Facility Requirements 
Guideline: How to Comply With Part 5 of the Organic Matter Recycling Regulation 
(Forgie et al. 2004). 

The scope of this EIS does not include an archaeological assessment.  Consultation with 
the Okanagan First Nation was not conducted upon the advice and recommendations of 
the City of Kelowna (pers. comm. Mr. Mark Watt, Environment and Solid Waste 
Manager, March 18, 2005) and City of Vernon (pers. comm. Mr. Dale Danallanko, 
Manager, Environmental Services, March 23, 2005).  The property for the proposed 
biosolids composting facility is privately owned land and a portion of the land will be 
leased from the landowner for the facility.  

The study area boundaries for evaluating potential impacts to geophysical and biological 
environments from the construction and operation of the biosolids composting facility are 
defined on both a local as well as a regional basis.  The “site” is the parcel of land where 
development and construction of the composting facility will occur and areas immediately 
adjacent to this land that might be influenced by the project.  The “regional study area” 
encompasses the 70-acre parcel of leased land, the un-named pond down slope and south 
of the proposed facility, as well as Roses Pond located east of Commonage Road 
(Figure 1). 

3.2 Methodology of the Assessment  

3.2.1 General Methodology 

The EIS has been compiled based on a review of existing and accessible information 
pertaining to the natural environment of the site and regional study area, including the 
most recent and applicable environmental legislation. Sources of information reviewed, 
included the Conservation Data Centre (CDC), the Committee on the Status of 
Endangered Wildlife in Canada (COSEWIC), the Species at Risk Act (SARA), and the 
BC Fisheries Information Summary System (FISS). The preliminary design options for 
the biosolids composting facility were reviewed and all reports available from the City of 
Kelowna were reviewed.  
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3.2.2 Field Visit 

A reconnaissance of the site was conducted by Ms. Nancy Elliott (R.P.Bio.) on March 18, 
2005.  Mr. Dale Danallanko, City of Vernon, was on site briefly to describe the project 
boundaries and background.  No sampling or chemical testing was conducted during the 
site reconnaissance or as part of the environmental impact study. 

3.2.3 Assessment of Effects 

Based on the review of available information, and site reconnaissance, an assessment of 
potential adverse effects that may potentially result from the construction and operation 
of the proposed biosolids composting facility was conducted.  Control mechanisms and 
mitigation measures have been recommended to minimize, and where possible, avoid the 
potential for adverse effects from occurring. 

4.0 ENVIRONMENTAL SETTING AND SITE CHARACTERIZATION 

This section describes the existing environmental setting and characteristics of the site 
and regional study area for each of the following: 

• geophysical conditions; 
• aquatic environment and resources; 
• terrestrial environment and resources; and 
• atmospheric conditions. 
 
4.1 Geophysical Environment 

4.1.1 Site Location  

The proposed compost facility site approximately 8.1 ha in area is located on the east side 
of Commonage Road approximately 1.5 km north of the intersection of Commonage and 
Bailey Roads, south of Vernon, BC (See Figure 1).  The site forms the south part of a 
north-south ridge that has been used as a cultivated field for agricultural purposes.  The 
site is located within a primarily rural agricultural area; however, there are some rural 
residences located north and south of the site.  The Predator Ridge Golf Course and 
residential development is located approximately 5 km to the southwest.  Other 
residential developments within the City of Vernon are located between 3.5 and 3.8 km to 
the north and northeast, respectively.  The RDNO Landfill is located approximately 2.9 
km northeast of the site. 
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4.1.2 Geology  

Based on the report titled “Late Glacial History and Surficial Deposits of the Okanagan 
Valley, B.C.” (Nasmith, 1962), the surficial geology of the surrounding area has been 
identified as a series of alluvial fans, deltas and associated gullies and stream channels, 
and generally consists of deposits ranging from silty sand to coarse gravels with cobbles 
to boulders.   

Based on specific site information obtained from subsurface investigations completed by 
Golder, surficial soils consist of approximately 0.3 to 0.6 m of loose organic silt 
containing trace gravel.  The surficial organic soils are followed by a layer of sand and 
gravel containing a variable silt and cobble content, varying from about 0.5 to 2.8 m 
thick.  The sand and gravel layer is underlain by a heterogeneous mixture of silt, sand, 
and gravel, containing a variable cobble content, inferred to be glacial till.  The glacial till 
is approximately 8.5 m thick and is assumed to be a confining layer. 

4.2 Aquatic Environment 

There are no natural watercourses (i.e., streams, lakes, or wetlands) located on the site; 
however, there are two man-made sewage lagoons that were once operated by the 
RDNO.  The lagoons will be decommissioned as part of the project and a leachate 
treatment lagoon and engineered wetland will be constructed on a portion of the area 
where the sewage lagoons are currently located.  The leachate lagoon and engineered 
wetland will be designed to control surface run-off from the site and treat leachate from 
the composting facility (See Figure 3).  The lagoon and wetland will have both shallow 
and deep areas with emergent vegetation, such as cattails (Typha latifolia), sedges (Carex 
spp.), and rushes (Scirpus spp.), which will not only treat the leachate but also create 
wildlife habitat. 

Nearby watercourses in the regional study area include Roses Pond, located 
approximately 310 m north-west of the site across Commonage Road.  Boltres Creek, a 
tributary to Kalamalka Lake, is located approximately 780 m north-east of the site. A un-
named pond and tributary to Boltres Creek are located approximately 150 m south of the 
site, and Kalamalka Lake is located approximately 1.6 km south-east of the site 
(Figure 2).  Kalamalka Lake is an important aquatic resource for both fisheries, 
recreation, and as a source of drinking water.  Kalamalka Lake has been reported as 
oligotrophic (low nutrient levels and productivity). Kalamalka Lake receives no known 
point source discharge of nutrients and is largely influenced by anthropogenic or human 
related non-point source nutrient inputs from septic tanks, agriculture, urbanization, and 
forestry.  A dam is located at the outlet of Kalamalka Lake that controls lake levels the 
flow from Kalamalka Lake into the outlet stream, Vernon Creek, which in turn flows into 



February 2006 - 7 - 05-1440-041 

 

Golder Associates 

Okanagan Lake.  The surface area of Kalamalka Lake is 2,590 ha and the lake has a mean 
depth of 59 m and maximum recorded depth of 142 m.  The elevation of the lake is 391 
m ASL. Kalamalka Lake has a watershed area of 572 km2.   

Based on the Ministry of Sustainable Resource Management’s Fisheries Information 
Summary System (FISS) database, game fish species present in Kalamalka Lake include 
cutthroat trout (Oncorhynchus clarki), kokanee (O. nerka), rainbow trout (O. mykiss), 
lake trout (Salvelinus namaycush), and mountain whitefish (Prosopium williamsoni).  
Other fish species include: largescale sucker (Catostomus macrocheilus), northern 
pikeminnow (Ptychocheilus oregonensis), peamouth chub (Mylocheilus caurinus), perch 
(Perca flavescens), and redside shiner (Richardsonius balteatus) (Ministry of Sustainable 
Resource Management 2004a).  Additionally, the FISS database indicates there are no 
fish present in Rose’s Pond, Boltres Creek, or the un-named pond south of the site. 

4.2.1 Hydrogeology and Groundwater 

A detailed hydrogeological study was not within the scope of this EIS.  However, a 
geotechnical subsurface investigation was conducted in March 2005 and involved 
advancing eight boreholes to depths between 11.9 and 15.9 m below the existing ground 
surface.  Standpipe piezometers were installed in the selected boreholes to permit 
monitoring of the local groundwater conditions.  In March when the investigation was 
conducted, groundwater was encountered at approximately 9.8 m below the existing 
ground surface in one piezometer.  It should be noted that groundwater is subject to 
seasonal variations with the highest levels typically occurring in the late spring and early 
summer months or during times of sustained precipitation.  Based on the subsurface 
geological conditions, it is inferred that groundwater encountered in the piezometer is 
likely present as perched groundwater potentially within a localized sand and gravel 
layer. Based on this preliminary subsurface investigation, it does not appear that 
groundwater will be encountered during site construction.   
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4.3 Terrestrial Environment 

A hierarchical Ecoregion classification system1 has been developed for B.C. to provide a 
systematic view of the small-scale ecological relationships in the province.  The biosolids 
composting facility site is classified under the Ecoregion classification system as 
described by Demarchi (1996) in Table 1. 

Table 1 
Ecoregion Classification of the Site 

Ecodomain Dry 
Ecodivision Semi-Arid Steppe Highlands 
Ecoprovince Southern Interior 
Ecoregion Thompson Okanagan Plateau 
Ecosection North Okanagan Highland 

The Southern Interior Ecoprovince has been modified by urbanization and agricultural 
use as it contains a favorably warm climate that attracts many people and has a favorable 
climate and soils for fruit and vine crops.  The North Okanagan Highland Ecosection is a 
cool, moist, transitional mountain area, dominated by a rolling upland (Demarchi, 1996). 

The site is located within the Interior Douglas Fir (IDF) biogeoclimatic zone as described 
by Meidinger and Pojar (1991) and Lloyd et al. (1996).  The IDF zone is the second 
warmest forest zone of the dry southern interior and wildfire is a dominant natural forest 
modifier.  The IDF is the third driest of all biogeoclimatic zones compared to the 
bluebunch wheatgrass and ponderosa pine zones, and of the forested zones it is the 
second driest (Lloyd et al., 1990). 

Open to closed, mature forests containing Douglas-fir (Pseudotsuga menziesii ssp. 
menziesii) cover much of the IDF landscape in the uplands, whereas natural grassland 
vegetation communities of bluebunch wheatgrass (Agropyron spicatum) and rough fescue 
(Festuca scabrella) are more common in the lowlands.  Based on information from the 
Ministry of Sustainable Resource Management Land and Resource Data Warehouse 
Catalogue database (2004b), the site is located in the IDF very dry hot grassland 
(IDFxh1a) subzone.   

                                                 
1 Five hierarchical levels based on macroclimatic processes and physiography have been used to classify sites in B.C.:  Ecodomains and Ecodivisions place B.C. in a 

global context and Ecoprovinces, Ecoregions, and Ecosections relate the province to other parts of North America or the Pacific Ocean. 
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4.3.1 Flora 

The project site is located in a former agriculture field, used primarily for crop production 
(i.e., hay).  There were no trees and very little native vegetation identified at the site.  
Clearing required for construction of the facility will be limited to the boundaries of the 
site only.  As such, potential environmental effects to flora resulting from the 
construction and operation of the biosolids composting facility are considered to be 
negligible.  

4.3.2 Fauna  

The IDF Biogeoclimatic Zone and Southern Interior Ecoprovince support a wide variety 
of both native and introduced wildlife species, including large and small mammals, 
reptiles, amphibians, birds, and fish (Stevens, 1995).  Based on known home ranges and 
general habitat requirements, the following 40 bird, 2 amphibian, 6 reptile, and 13 listed 
mammal species are considered to have some potential to exist within the regional study 
area boundaries which are listed in Table 2, Section 4.4.   

There were no wildlife species observed on site during the March 2005 site visit; 
however, there was evidence of small mammals, i.e., mice or voles, observed throughout 
the site.  Additionally, several species of waterfowl were noted in Roses pond, within the 
regional study area. 

The overall wildlife value at the site is considered low due to the previous agricultural 
use of the property.  Due in part to these land uses and activities, the site of the proposed 
biosolids composting facility generally lacks suitable habitats for resident populations of 
wildlife, including birds, mammals, reptiles, and amphibians.  The grassy areas provide 
moderate quality habitat for rodents such as mice and voles, and therefore, may provide 
foraging habitat for predators such as coyote and raptors.  However, due to the existing 
level of disturbance at the site, it is unlikely that the limited area to be used for the 
construction and operation of Biosolids Composting Facility represents critical habitat for 
wildlife species. 
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4.4 Rare and Endangered Species 

In British Columbia, the Conservation Data Centre (CDC) assigns a provincial rank or 
listing of ‘red’ or ‘blue’ to a species based solely on its status within British Columbia 
(BC Conservation Data Centre, 2004a).  The rankings highlight wildlife and plant species 
as well as natural plant communities that require special attention and the following are 
the provincial listing categories (BC Conservation Data Centre, 2004a):  

• Red - any indigenous species, subspecies or plant community that is Extirpated, 
Endangered, or Threatened in British Columbia.  Extirpated elements no longer exist 
in the wild in British Columbia, but do occur elsewhere.  Endangered elements are 
facing imminent extirpation or extinction.  Threatened elements are likely to become 
endangered if limiting factors are not reversed. 

• Blue - any indigenous species, subspecies or community considered to be Vulnerable 
(Special Concern) in British Columbia.  Vulnerable elements are of special concern 
because of characteristics that make them particularly sensitive to human activities or 
natural events.  Blue-listed elements are at risk, but are not Extirpated, Endangered, 
or Threatened. 

 
Federally, species ranking is conducted by the Committee on the Status of Endangered 
Wildlife in Canada (COSEWIC), established under Section 14 of the Species at Risk Act 
(SARA).  COSEWIC is a committee of experts that assesses and designates, under 
Sections 15 to 21 of SARA, which wild species of animal, plant or other organisms are in 
danger of disappearing from Canada (Government of Canada, 2004).  Below is a listing 
of the status categories used by COSEWIC to rank or list a species: 

• Extinct - a species that no longer exists. 
• Extirpated - a species no longer existing in the wild in Canada, but occurring 

elsewhere. 
• Endangered - a species facing imminent extirpation or extinction. 
• Threatened - a species likely to become endangered if limiting factors are not 

reversed. 
• Special Concern - a species that is particularly sensitive to human activities or 

natural events, but is not an endangered or threatened species. 
• Data Deficient - a species for which there is inadequate information to make a direct, 

or indirect, assessment of its risk of extinction. 
• Not At Risk - a species that has been evaluated and found to be not at risk. 
 
The following listed species are considered to have some potential to exist within the 
regional study area boundaries: 
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Table 2 
Listed wildlife species of the Okanagan Area with the  

potential to occur on or near the Site 

Species Group 
Common Name COSEWIC 

status 
CDC listing 

Birds American avocet (Recurvirostra 
Americana) N/A Red 

 American bittern (Botaurus 
lentiginosus) N/A Blue 

 American golden-plover (Pluvialis 
dominica) N/A Blue 

 American white pelican (Pelecanus 
erythrorhynchos) Not at Risk Red 

 Barn owl (Tyto alba) Special concern Blue 
 Bay-breasted warbler (Dendroica 

castanea) N/A Red 
 Bobolink (Dolichonyx oryzivorus) N/A Blue 
 Brewer's sparrow (Spizella breweri) N/A Red 
 Burrowing owl (Athene cunicularia) Endangered Red 
 California gull (Larus californicus) N/A Blue 
 Canyon wren (Catherpes mexicanus)  Not at Risk Blue 
 Caspian tern (Sterna caspia) Not at Risk Blue 
 Ferruginous hawk (buteo regali) Special concern Red 
 Flammulated owl (Otus flammeolus) Special concern Blue 
 Forster's tern (Sterna forsteri) Data Deficient Red 
 Grasshopper sparrow (Ammodramus 

savannarum) N/A Red 
 Great blue heron (Ardea herodias) Special concern Blue 
 Gyrfalcon (Falco rusticolus) Not at Risk Blue 
 Hudsonian godwit (Limosa 

haemastica) N/A Red 
 Lark sparrow (Chondestes 

grammacus) N/A Red 
 Lewis' woodpecker (Melanerpes 

lewis) Special concern Blue 
 Long-billed curlew (Numenius 

americanus) Special concern Blue 
 Long-tailed duck (Clangula hyemalis) N/A Blue 
 Peregrine falcon (Falco peregrinus) Threatened Red 
 Prairie falcon (Falco mexicanus) Not at Risk Red 
 Red-necked phalarope (Phalaropus 

lobatus) N/A Blue 
 Sage thrasher (Oreoscoptes montanus) Endangered Red 
 Sandhill crane (Grus Canadensis) Not at Risk Blue 
 Sharp-tailed grouse (Tympanuchus 

phasianellus) N/A Blue 
 Short-eared owl (Asio flammeus) Special concern Blue 
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Table 2 
Listed wildlife species of the Okanagan Area with the  

potential to occur on or near the Site 

Species Group 
Common Name COSEWIC 

status 
CDC listing 

Birds Sprague's pipit (Anthus spragueii) Threatened - 
 Surf scoter (Melanitta perspicillata) N/A Blue 
 Swainson's hawk (Buteo swainsoni) N/A Red 
 Upland sandpiper (Bartramia 

longicauda) N/A Red 
 Western grebe (Aechmophorus 

occidentalis) N/A Red 
 Western screech owl (Otus kennicottii) Endangered Red 
 White-headed woodpecker (Picoides 

albolarvatus) Endangered Red 
 White-throated swift (Aeronautes 

saxatalis) N/A Blue 
 Yellow breasted chat (Icteria virens) Endangered Red 
Amphibian Great basin spadefoot toad (Spea 

intermontana) Threatened Blue 
 Tiger salamander (Ambystoma 

tigrinum) Endangered Red 
Reptile Gopher snake (Pituophis catenifer 

deserticola) Threatened Blue 
 Night snake (Hypsiglena torquata) Endangered Red 
 Painted turtle (Chrysemys picta bellii) N/A Blue 
 Racer (Coluber constrictor) N/A Blue 
 Rubber boa (Charina bottae) Special concern - 
 Western rattlesnake (Crotalus viridis) Threatened Blue 
Mammal Badger (Taxidea taxus) Endangered Red 
 Basin pocket mouse (Parognathus 

parvus) N/A Blue 
 Bighorn sheep (Ovis Canadensis) N/A Blue 
 Caribou (Rangifer tarandus) Threatened Red 
 Fisher (Martes pennanti) N/A Red 
 Fringed myotis (Myotis thysanodes) N/A Blue 
 Grizzly bear (Ursus arctos) Special concern Blue 
 Northern bog lemming (Synaptomys 

borealis)  N/A Blue 
 Spotted bat (Synaptomys borealis) Special concern Blue 
 Townsend's big-eared bat (Plecotus 

townsendii) N/A Blue 
 Western harvest mouse 

(Reithrodontomys megalotis) Special concern Blue 
 Western small-footed myotis (Myotis 

ciliolabrum) N/A Blue 
 Wolverine (Gulo gulo ssp. Luscus) Special concern Blue 
Source: BC Conservation Data Centre, 2004 (a); Douglas et. al., 2002; Government of Canada, 2004
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4.4.1 Vegetation Species of Management Concern 

Based on CDC records and the Ministry of Sustainable Resource Management Land and 
Resource Data Warehouse Catalogue database, there is a record of a rare element 
occurrence (#14827) on the site.  The rare element occurrence is the blue-listed vascular 
plant species, many-headed sedge (Carex sychnocephala).  The rare element occurrence 
was recorded in 1993, and indicates the many-headed sedge is located around the sewage 
lagoons, and consists of approximately 10,000 plants within a 10 m2 area.  Additional 
information regarding this rare element occurrence is presented in Appendix II.  The 
CDC records also indicate that rare element occurrence (#7892), blue vervain (Verbena 
hastata var. scabra), a red-listed species, was reported near Okanagan Landing in 1977; 
however, this is considered to be located outside of the study area boundaries for this 
project. 

The CDC has identified five red-listed natural vegetation communities, listed below in 
Table 3, that are typically found within the very dry hot grassland (IDFxh1a) 
biogeoclimatic subzone.  Therefore, they are considered to have potential to exist within 
or adjacent to the site.  Of the natural vegetation communities listed in Table 3 below, the 
communities containing bluebunch wheatgrass and sagebrush are considered to provide 
wildlife habitats that are limited in the north Okanagan, due in part to losses by 
encroaching urban developments and agricultural pressures from grazing livestock.   

Table 3 
Rare natural vegetation communities and listed plant species of the IDFxh1a 

Biogeoclimatic subzone with the potential to be found on or adjacent to the site 

 Common name COSEWIC 
status 

CDC Listing 

Vegetation 
Community 

trembling aspen / common 
snowberry / Kentucky bluegrass N/A Red 

 prairie rose / Idaho fescue N/A Red 
 big sagebrush / bluebunch 

wheatgrass / balsamroot 
N/A 

Red 
 Idaho fescue / bluebunch 

wheatgrass 
N/A 

Red 
 bluebunch wheatgrass / balsamroot N/A Red 
Source: BC Conservation Data Centre, 2004 (a) and (b) 
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The vegetation communities listed in Table 4 were not observed on the site during the 
reconnaissance in March 2005.  Therefore, based on the site-specific requirements and due 
to the disturbance from agricultural practices, the likelihood of occurrence of the rare or 
endangered plant species or natural plant communities occurring at the site is considered 
to be low. 

4.4.1 Wildlife Species of Management Concern 

Although the CDC database did not have any specific records for red or blue-listed 
wildlife species within the site boundaries, there are 4 records of ‘masked element 
occurrences’ for wildlife species in the regional study area.  Two of the masked element 
occurrences, #5794 and #5796, identified the red-listed Swainson’s hawk (Buteo 
swainsonii), which in 2000 reportedly had nested in the regional study area.  Swainson’s 
hawk habitat includes open, dry plains, mountain valleys, and foothills.  Swainson’s 
hawk breed mainly in open areas such as grasslands, savannahs, open woodlands, and 
farmlands; they typically nest in scattered trees in riparian areas, planted shelter belts, 
wetland borders, abandoned farmyards, or prairie bluffs.  There were no trees present on 
the site, so the potential nesting habitat opportunities at the site or immediate surrounding 
area is low.  However, Swainson’s hawk forage mainly on small mammals, including 
voles, deer mice, ground squirrels, pocket gophers, and also eats large numbers of insects 
such as grasshoppers.  As such, the biosolids composting facility may disturb some 
foraging habitat for the Swainson’s hawk.  However, due to agricultural practices on the 
site the foraging habitat on the site is considered moderate compared to the surrounding 
natural grasslands.  Furthermore, the total footprint of the site disturbance is small, 
approximately 8.1 hectares, compared to the existing foraging habitat of the surrounding 
area. 

The two other of the masked element occurrences in the area, #25431 and #25792, 
identified the blue-listed Great Basin gophersnake (Pituophis catenifer deserticola).  The 
Great basin gophersnake inhabit grasslands, shrub steppes, and open forests.  They 
typically use abandoned mammal burrows as nesting sites, and rock outcrops for 
hibernacula.  These sites are usually on south facing slopes, with no perennial vegetation.  
The site and the regional study area contain some limited foraging habitat for the 
gophersnake.  However, considering the critical habitat requirements for these species, 
and the previous and current agricultural land uses on and immediately surrounding the 
site, there are likely no nesting or over-wintering habitat for this wildlife species within 
the site. 
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4.5 Atmospheric Environment  

4.5.1 Climate  

The climate in the Okanagan valley is continental, characterized by long warm, dry 
growing seasons and cool winters with moderate snowfall (Lloyd et al., 1990).  The 
warm, dry climate of the Okanagan valley is created by a rain shadow effect of the 
Coastal and Cascade mountain ranges.  The driest climates of the province lie in the 
valley bottoms in the lee of the Coastal and Cascade range barrier 
(http://srmwww.gov.bc.ca/soils/landscape/1.2climate.html).  

The climate of the site consists of warm to hot summers and cool, moist winters.  
According to Canadian Climate Normals, 1971 – 2000 for B.C. (Environment Canada, 
2004), a weather station located in Vernon, B.C. indicated an average annual daily 
temperature of 8.1° C, with daily mean temperatures ranging from - 4.2° C in January to 
19.7° C in July.  Total annual precipitation is 409.9 mm, of which 308.0 mm is rain.  
Approximately 102.9 cm of snow falls each year on average.  Winds are predominantly 
from the south-southeast with an average wind speed is 11 km/hr.   

4.5.2 Air Quality 

Reports from the British Columbia Ministry of Environment (MOE) have shown that 
there are periods of poor air quality in the North Okanagan.  The Vernon Science Center 
began gathering data specific to this region in October of 2002.  Conclusions from this 
data, as determined by MOE, are that air quality is an issue that needs addressing and that 
pollution in the North Okanagan is attributable primarily to two sources: road dust and 
open burning.  There will be no open burning at the site, and all roads will be paved so 
road dust will not be generated; however, emissions of greenhouse gases (i.e., carbon 
dioxide from the composting process and vehicle exhaust) are anticipated as result of the 
biosolids facility.  Appropriate control mechanisms and measures to mitigate potential 
adverse effects to the air quality of the site and the regional study area are discussed in 
Section 5.0. 

4.5.3 Odour 

There was no measurement of existing odour levels at the site; however, an increase in 
odours at the site is anticipated as result of composting process at the biosolids facility.  
Appropriate measures to mitigate potential adverse effects of odour on the site and the 
regional study area are discussed in Section 5.0. 
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4.5.4 Noise 

Existing noise levels at the site were not measured; however, an increase in noise levels 
from equipment operation are anticipated as result of the biosolids facility.  Appropriate 
measures to mitigate potential adverse effects of noise on the site and the regional study 
area are discussed in Section 5.0 

5.0 POTENTIAL ENVIRONMENTAL EFFECTS AND MITIGATION 
MEASURES 

5.1 Aquatic Environment  

Adverse effects to the aquatic environment are a potential concern at the site.  Nutrient 
rich (i.e., nitrogen and phosphorus) leachate from biosolids composting sites can 
eutrophy surface water bodies or enter the groundwater aquifer and render groundwater 
unfit for human consumption.  Consequently, management of leachate at the site is the 
key component of mitigation measures for the aquatic environment at the site.  The 
following section provides a description of the leachate management at the site. 

5.2 Leachate Control 

The mixture of woody debris and dewatered biosolids will be controlled to obtain about a 
40% dry solids mixture.  As such, the compost mixture on its own will not create 
leachate.  However, leachate could be generated when precipitation comes in contact with 
the exposed compost placed in windrows on the outdoor paved curing pads.  In addition, 
leachate could be generated when precipitation on paved areas of the site comes in 
contact with loose compost mixture that has fallen out of the front end loader bucket 
during transport from the mix building to the aeration pads or from the aeration pads to 
the curing pads.  To control leachate, all precipitation that comes in contact with compost 
material will be directed into a drainage collection system in the middle of the 
composting area.  The controlled drainage of the collected leachate will then flow into to 
a two-stage leachate treatment system on the site.  The first stage is a sedimentation pond 
on the upper composting site.  This pond will promote the separation of large solids 
(primarily dirt and/or woody debris), which will subsequently be removed from the pond 
and recycled back into the composting process. 

The second level of leachate treatment will be a combined treatment lagoon and 
engineered wetland located in the area adjacent to the former sewage lagoons that were 
once operated by the RDNO.  This new treatment lagoon and wetland will have both 
shallow and deep areas and planted emergent vegetation to treat and polish the leachate.  
The treated leachate will then be pumped from the lagoon on the basis of a rainfall event 
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protocol that is designed to maximize the retention time in the lagoon while minimizing 
the land area required to accomplish the treatment.  The discharge from the pumping 
station will be injected into the force main on Bailey Road that is carrying reclaimed City 
of Vernon wastewater up to the McKay reservoir where it will remain for approximately 
two years before being used in a spray irrigation program. 

5.2.1 Surface Hydrology and Aquatic Habitat 

Surface water runoff from the site during precipitation events or from snowmelt could 
have potential adverse effects to the adjacent aquatic environments, including Roses 
Pond, Boltres Creek, and the un-named pond down-gradient and south of the site.  When 
surface or melt water contacts exposed soils, erosion can occur resulting in sediment-
laden runoff being conveyed into the adjacent surface water bodies.  It is therefore 
recommended that best management practices (BMP) as outlined in “Land Development 
Guidelines for the Protection of Aquatic Habitat” (DFO and MELP, 1992) be 
implemented during construction and the ongoing operation of the facility.  Specifically, 
the following sediment and erosion control mechanisms should be implemented to 
control the potential sediment-laden runoff originating from the site: 

• Install runoff control measures (i.e., silt fences) between exposed soils and aquatic 
habitat to prevent sediment-laden runoff from entering aquatic habitat; 

• Wheel washes to control the tracking of sediment and mud from the construction site 
onto local roads and the highway; 

• Direct runoff away from aquatic habitat into sedimentation pond(s) or ditches to 
enable the settling of elevated sediments from site runoff; and 

• Re-vegetate (e.g., hydroseed) exposed soils surfaces with a mix of native grasses 
and herbs to stabilize slopes and prevent erosion. 

 
Provided the above mentioned measures are implemented, the project is not anticipated to 
adversely affect aquatic habitat in the regional study area and is not anticipated to result 
in a “harmful alteration, disruption, or destruction” (HADD) of aquatic habitat, which 
would otherwise need to be authorized by Fisheries and Oceans Canada (DFO). 

5.2.2 Groundwater 

Groundwater may be susceptible to potential contamination from spills of deleterious 
substances (e.g., diesel fuel, oil) during the construction or operation of the biosolids 
facility.  To minimize the potential for deleterious spills or the release of other hazardous 
materials to the groundwater, it is recommended that the contractor implement spill 
prevention measures and have spill response materials on site in case of an accident.  
Spill prevention measures and materials should include and address the following: 
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• spill or release notification and alerting procedures;  
• prepared spill incident report forms; 
• containment, recovery, and clean-up procedures; 
• on-site spill/release clean-up materials, equipment, and locations; and 
• names and telephone numbers of persons and organizations that may be contacted in 

the event of a potential environmental incident. 
 
General spill prevention provisions can be met by ensuring that machinery used for site 
clearing and construction of the project is in good repair and free of external oil and 
grease or other substances that may cause adverse environmental impacts.  Furthermore, 
on-site refueling should be monitored and an effective communication protocol should be 
followed to minimize potential for accidental release or overfilling of equipment.  
Secondary containment (i.e., oil-water separator) will be in place in the designated re-
fueling area in case a spill occurs there is second barrier in place to protect groundwater.  
The oil-water separator should be serviced regularly to ensure it is functioning properly, 
and if a significant amount of product or sludge has accumulated, it should be pumped 
out and disposed of appropriately.  Inspection and monitoring of product and sludge 
accumulation in the separator should be conducted quarterly with inspection records kept 
on site. 

Should a reportable spill involving deleterious substances or hazardous materials occur, 
written incident reports should be submitted to Environment Canada, the Provincial 
Emergency Program (PEP), the City of Kelowna, and other agencies having jurisdiction 
within 24 hours.  Notification of the Provincial Emergency Program (PEP) may be 
required if the spill is in a quantity that exceeds amounts listed in Spill Reporting 
Regulation of the Waste Management Act.  Reporting of spills is regulated (provincially) 
under the Spill Reporting Regulation BC Reg. 263/90 under the Waste Management Act. 

Groundwater may also be susceptible to potential contamination from nutrient rich 
leachate.  Although the leachate will be contained in the leachate collection system, there 
is the potential for leakage into the groundwater while in the treatment lagoon and 
engineered wetland.  To help prevent potential contamination of groundwater, the 
treatment lagoon and engineered wetland should be lined with an impermeable barrier 
such as a high-density polyethylene (HDPE) geosynthetic liner.  To determine if the 
leachate is adversely affecting groundwater quality, background groundwater monitoring 
of water quality would be required.  In addition, periodic groundwater monitoring would 
be required during the operation of the facility to determine if leachate is adversely 
affecting groundwater quality. 
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5.3 Terrestrial Environment 

5.3.1 Flora 

The site does not support native grasslands of either bunchgrass, sagebrush, or any other 
native vegetation communities that are rare or threatened in the Okanagan.  The site has 
been affected by agricultural and grazing activity.  Therefore, with the exception of the 
known rare element occurrence, it is considered unlikely that red- and blue-listed plant 
species identified as potentially occurring within the regional study area will be affected by 
the construction or operation of the biosolids facility.  The known rare element occurrence 
identified on the site, a blue-listed vascular plant (many-headed sedge), should be identified 
and demarcated.  This will protect it from any incidental disturbance during 
decommissioning of the current sewage lagoon, and the construction of the new leachate 
lagoon and engineered wetland.  However, if disturbance in this area cannot be completely 
avoided, the individual plant species should be salvaged and re-planted at the treatment 
lagoon and engineered wetland after construction has been completed. 

Additional mitigative measures should include re-vegetation and landscaping of all 
exposed surfaces to minimize the potential for the proliferation of non-native weed 
species and to encourage the re-establishment of native trees, shrubs, and grasses. 

5.3.2 Fauna 

Site construction, and operation of the biosolids composting facility may result in adverse 
effects to typical avian activities such as nesting, breeding, migrating, and overwintering.  
Potential effects as a result of construction noise, air emissions, heavy equipment use, 
increased vehicular activity, and increased personnel on site may temporarily alienate or 
displace avian species such as waterfowl and songbirds.  This may result in a potential 
reduction in nesting activities and breeding success by some bird species during the 
breeding bird season.  Section 34 of the B.C. Wildlife Act, and concurrently, Article V of 
the Canada Migratory Birds Convention Act protects birds and their nests.   

Scheduling of construction activities should avoid nesting seasons, which in the 
Okanagan is typically from April 1st to July 31st of each year.  Scheduling construction 
activities around daily sensitive times for wildlife, such as dawn or dusk, would further 
reduce the likelihood of sensory interference.  Enhancement measures that could be 
considered include re-vegetation and landscaping with native trees, shrubs, and grasses 
following construction to enhance habitat for small mammals and birds within the 
regional study area.  In addition, re-vegetation with native vegetation species will help 
to minimize the potential for the proliferation of non-native weed species such as diffuse 
knapweed, and dalmation toadflax. 
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The existing terrestrial wildlife habitat value of the site is considered to be low due to 
agricultural practices which included crop production.  As a result, there is little native 
vegetation or terrestrial wildlife habitat remaining on site.  Although the undeveloped 
portion of the site may offer some limited food cover for a few wildlife species (i.e., 
coyote, mice, voles) the site generally lacks the life requisites such as food, nesting or 
denning, shelter, and cover habitat for a wide range of wildlife species.  Furthermore, the 
subject property does not constitute an integral component of a wildlife corridor, nor does 
it appear to provide opportunities for connectivity between other ecosystems within the 
regional study area.  Therefore, wildlife and wildlife habitat identified in the Okanagan 
area are not likely to be adversely affected by the construction and operation activities of 
the proposed biosolids composting facility. 

5.4 Atmospheric Environment 

The atmospheric environment component of the assessment provides a qualitative 
evaluation of potential air quality effects associated with the proposed project.  It also 
includes a general description of the expected emissions from construction and operation 
of the facility is provided, along with a discussion of how these emissions could affect 
neighbouring properties.  However, this component of the assessment does not quantify 
the magnitude of potential adverse effects to air quality as a result of the biosolids 
project. 

5.4.1 Air Quality 

Potential adverse effects to air quality include organic dust, airborne particulate matter, 
and fungal spores (Aspergillus fumigatus) from the composting biosolids, and greenhouse 
gases from vehicle engine combustion and composting biosolids. 

Organic dust, airborne particles, and fungal spores are potential adverse environmental 
effects to air quality typical of composting operations.  The contaminants are primarily a 
concern to workers at the facility; contaminants are generally not present outside the 
facility in quantities that would cause reactions in most individuals.  As such, to mitigate 
these potential adverse effects, workers at the facility should wear dust masks or other 
protective devices, and front end loaders should be equipped with filters or air 
conditioners.  Additional mitigation measures include the following: 

• Mechanical sweeping of concrete areas to control dust; 
• Physically covering composting windrows with tarps or plastic; and 
• Avoid handling composting biosolids during periods of high wind. 
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During the construction and operation phases heavy equipment (i.e., front-end loaders, 
transport trucks) will create localized greenhouse gas emissions (i.e., carbon dioxide) that 
may adversely affect air quality.  The types of emissions expected during construction 
relate to diesel combustion from equipment movement.  However, the adverse effects are 
localized and not expected to contribute substantially to periods of poor air quality in the 
North Okanagan.  Furthermore, the composting facility layout is centralized, which 
reduces the distance for equipment to travel to transport biosolids across the site, thereby 
minimizing emissions.   

Carbon dioxide, a greenhouse gas, is a byproduct of organic decomposition, and is typical 
of biosolids composting facilities.  Methane is another greenhouse gas that can be 
produced during composting; however, methane emissions can be controlled by good 
management practices.  The biosolids composting process will be continuously aerated.  
Therefore, methane production should be negligible if the compost is maintained in an 
aerobic environment with the proper moisture content.  Monitoring these components 
throughout the process will reduce the production of greenhouse gases that can adversely 
affect air quality. 

5.4.2 Odour 

Composting odors are caused by ammonia, amine, sulfur-based compounds, fatty acids, 
aromatics, and hydrocarbons from the wood products (bulking agent).  Some odour 
production from this composting operation is anticipated, and can be a nuisance and a 
potential irritant to nearby residences.  The most effective control mechanism is to locate 
the composting facility with a large buffer between the facility and residential 
development such that the odour that is generated is not a nuisance.  The site is located in 
a rural agricultural area with a few residences adjacent the site to the north and south, but 
the nearest major residential development is approximately 3.5 km from the site.  As 
such, the location of the facility in the rural agricultural setting should mitigate the effects 
of odour on major residential developments; however, given the predominant wind 
direction from the south-southeast, some nearby rural residences to the north of site could 
be exposed to odour from the composting facility.  Control mechanisms and management 
practices can control most odour problems at the site; however, some local, periodic 
adverse effects of odour on the local environment are anticipated.   

There are three main sources of odour:  odour from transporting the dewatered sludge, 
odour from the storage and mixing of the sludge, and odour from the composting 
operations.  The initial source of odour will come from the trucks hauling the dewatered 
sludge to the site from Kelowna and Vernon.  These trucks will be specially designed and 
will have tight covers to minimize the release of odours.   
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Another source of odour could occur from the sludge trucks that are emptied into the 
concrete sludge bins in the sludge storage building.  There will be a short-term release of 
fugitive odour during this very short-duration (i.e., 3 to 5 minutes) discharge.  The doors 
on the sludge bin building will then be closed minimizing the release of odour.  There is 
an air extraction fan system on the sludge bin building that will be used to keep the 
building safe from any gas build up. There will also be dilution air from the mix building 
entrained with this sludge building air to decrease the concentration of odour.  The mix 
building also has doors that will be kept shut as much as possible and the air extraction 
fans should help to keep the mix building under negative aeration.  Should the discharge 
of this diluted air cause a problem, provision has been made to add further odour control, 
either in the form of a biofilter or through UV irradiation (as used throughout the City of 
Vernon wastewater treatment system) on the northeast corner of the building. 

Odour from the composting operation will be controlled through the closed-loop aeration 
system and operation of the system so that no air is released from the system unless it 
passes through a compost pile (which will act as a biofilter) under positive aeration 
(blowing up from the bottom).  Finished compost on top of the actively composting piles 
will be utilised to create the biofilter effect.  There will be some odour when the compost 
piles are taken down and moved to the aerated curing area, but this will typically be of 
short duration.  The aerated curing will be done with positive aeration and the use of a 
finished layer of compost to act as a biofilter. 

Screening will release some odour, but because the screening will occur on cured 
compost, the odour will be characteristic of the "earthy, musty" odour of fresh top soil 
and, therefore, will not likely to cause any concern or irritation for nearby residents.  
However, due to the location of the site in a rural agricultural area with an approximate 
3.5 km buffer distance to the nearest major residential developments from the site, it is 
unlikely the ongoing operation of the facility will generate unacceptable odour.  If odour 
complaints do occur additional control mechanisms such as air scrubbing may be 
required.  In addition, a variety of additional management practices may be employed to 
reduce odour problems at the site.  These may include reducing compost handling during 
periods of stagnant, humid summer climate conditions, during strong prevailing winds, or 
during times of the day, such as early morning and early evening, when neighbours are 
most likely to be outdoors. 

5.4.3 Noise 

Sound will be generated on the site during both the construction and operation phases of 
the project.  These sounds may be perceived as noise (i.e., unwanted sound) on 
neighboring properties.  There will be two main periods of noise generation associated 
with the project: the remaining construction of the facility infrastructure and the ongoing 
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operation of the composting facility.  The main source of noise generation during the 
construction phase will be from the operation of heavy equipment (i.e., excavators, front-
end loaders, and transport trucks).  The noise generation from trucks and front-end 
loaders will also occur during the operational phase.  Additional noise generation during 
the operation phase will be from two 60 hp aeration fans, which will be running almost 
continually, but at varying speeds, depending on the aeration requirements.   

The activity with greatest impact on noise levels will be equipment operations.  The types 
of noises heard are dominated by equipment engines; however, miscellaneous short-term 
and impulse noises (e.g., hammers, back-up beepers, dump truck gates, metallic bangs 
and clangs) are often heard.  Some construction noise is expected to be audible at nearby 
rural residences south and north of the site; however, construction noise is not expected 
to be audible at residential developments in Predator Ridge or City of Vernon 
approximately 3.5 km from the site.  In general, site construction of the facility will be 
restricted to the hours of between 7:00 a.m. to 7:00 p.m.  Additional scheduling of 
various site activities can minimize the impact of noise on neighboring properties.  For 
example, activities that generate noise should be planned during weekdays when there 
would be fewer people home or participating in recreational activities.  All equipment 
used on site should be fitted with appropriate mufflers and be well maintained in order to 
minimize noise levels.  Additionally, the active portion of the site is in a low lying area, 
hidden from Commonage Road by a natural berm that will be augmented with tree 
plantings.  These factors will help to mitigate noise from the equipment. 

Due to the location of the site in a natural bowl area, and the approximate 3.5 km buffer 
distance to the nearest major residential developments from the site, it is unlikely the 
ongoing operation of the facility will generate unacceptable levels of noise at nearby 
residences.  However, if noise complaints do occur, adjustments should be made to site 
operations to lessen noise levels. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

This Environmental Impact Study report has been prepared to satisfy the requirements 
for compliance with the Organic Matter Recycling Regulation (OMRR) Part 5 (under 
section 23(2)&(3), Odour and Leachate Management Plans, Operating and Closure 
Plans, and Specifications (under section 24) and Environmental Impact Assessments 
(under section 26(4)).  This report included an evaluation of potential effects of the 
biosolids composting facility on the following physical and biological resources:  

• Surface water and groundwater resources; 
• Aquatic and terrestrial resources and related habitat; 
• Rare and endangered species; and 
• Atmospheric resources. 
 
This report does not include a detailed hydrogeological study of groundwater resources. 

6.1 Conclusions 

In summary, this Environmental Impact Study has concluded the following: 

• There is some potential for surface water runoff during construction and operation to 
adversely affect adjacent aquatic habitat during precipitation events and during spring 
snowmelt. 

• Any leachate generated at the facility will be controlled by a leachate collection 
system and treated on site in a treatment lagoon and engineered wetland. 

• Groundwater resources are not expected to be adversely affected due to the leachate 
collection and treatment system; however, a hydrogeological investigation would be 
required to determine if the groundwater resources are adversely affected. 

• A blue-listed vascular plant, the many-headed sedge, is recorded in the BC 
Conservation Data Centre database as occurring near the sewage lagoons on the site. 

• Construction and operation activities may result in some interference with local 
wildlife, nesting, breeding, migrating, and overwintering activities, including species 
listed under the Species at Risk Act. 

• There are potential adverse effects to air quality from emissions associated with 
biosolids composting and combustion from heavy equipment. 

• Noise from construction and operation activities will likely be audible on properties 
adjacent to the site, however will typically only occur during regular work hours of 
7:00 a.m. to 7:00 p.m., and is not expected to be audible to major residential 
developments at Predator Ridge or within the City of Vernon. 



February 2006 - 25 - 05-1440-041 

 

Golder Associates 

• Odour from the facility operation is anticipated and will likely be noticeable on 
properties nearby the project site.  Therefore, management controls and mitigation 
measures should be implemented. 

 
6.2 Recommendations 

The following mitigation measures are recommended to further reduce and/or avoid 
potential for adverse environmental effects occurring during the construction and 
operation of the biosolids composting project: 

• Provide sediment control during construction (e.g., silt fences) to minimize potential 
for water quality impacts associated with sediment releases and erosion of exposed 
soils; 

• Implement spill prevention measures to minimize the potential for a deleterious spill 
or release of hydrocarbons or other hazardous materials; 

• Schedule construction activities to avoid breeding bird and nesting season and other 
sensitive wildlife times (i.e., dawn and dusk) to minimize potential impacts to wildlife 
resources and habitats; 

• Re-vegetate exposed surfaces following construction, including utilization of native 
trees and shrubs to provide habitat for wildlife and discourage the proliferation of 
noxious weeds; 

• Implement recommended controls and best management practices to mitigate the 
potential adverse effects from noise and odour, and on air quality; 

• Construct a leachate control system to collect all leachate and surface water runoff 
from the site and direct it to a leachate treatment lagoon and engineered wetland for 
treatment on site; and 

• Develop a plan to protect the blue-listed vascular plant, the many-headed sedge, 
located near the current sewage lagoons and incorporate them into the design of the 
engineered wetland.  

 
6.3 Monitoring Programs 

To oversee and report on the effectiveness of the above-referenced mitigation measures, 
the following construction and post-construction monitoring programs are proposed to be 
implemented to evaluate and report on the effectiveness of the mitigation measures, and 
to help achieve compliance with regulatory requirements and best management practices.   

• Environmental Construction Monitoring; and 
• Post-construction Monitoring of the re-vegetated areas. 
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The biosolids composting facility is not anticipated to result in adverse environmental 
effects if the above-mentioned mitigation measures are implemented. 

Yours very truly, 

GOLDER ASSOCIATES LTD. 

Drew Kaiser, B.Sc., B.I.T. 
Environmental Scientist 

Nancy Elliott, B.Sc., R.P.Bio 
Fisheries Biologist 
 
Reviewed by: 
Duncan Hendricks, B.Sc., R.P.Bio. 
Managing Associate and Senior Aquatic Biologist 
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Site Photos
Kelowna/Vernon
Biosolids Project

Vernon, B.C.

Mar.18, 2005DK

Project No.:   05-1440-041

Photo 1 : View of the sewage lagoon and Roses Pond west of  the site.

Photo 2 : View of the un-named pond south of the site.  Leachate and Erosion control measures 
should be constructed to protect this nearby aquatic habitat. 
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Site Photos
Kelowna/Vernon
Biosolids Project

Vernon, B.C.

Mar.18, 2005DK

Project No.:   05-1440-041

Photo 3 : View of the site facing north.  Note the agricultural land use at the site and the lack 
of natural vegetation and high quality wildlife habitat. 

Photo 4 : Limited wildlife (mice or voles) presence was observed at the site.
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RARE AND ENDANGERED SPECIES INFORMATION
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