Appendix D

Canadian Okanagan/Similkameen Subbasin Summary

Table of Contents

Page

1Canadian Okanagan/Similkameen Subbasin Summary

1.1
Sub-basin Overview
1
1.2
Fish Status
2
1.2.1
Okanagan River and Lake
2
1.2.2
Kelowna (Mill) Creek
3
1.2.3
Mission Creek
3
1.2.4
Peachland Creek
3
1.2.5
Penticton Creek
4
1.2.6
Powers Creek
4
1.2.7
Trepanier Creek
4
1.2.8
Vernon Creek
4
1.2.9
Similkameen River
5
1.3
Habitat Conditions
5
1.3.1
Umatilla Dace
7
1.3.2
Topography, Geology & Soils
8
1.3.3
Vegetation and Riparian Condition
8
1.3.4
Water Quality
9
1.3.5
Habitat Limiting Factors Assessment of the Canadian Okanagon/Similkameen Watersheds
9
Limiting Factors
10
Artificial Production
10
1.3.6
Existing and Past Efforts
11
Sediment Source Surveys
11
Watershed Restoration
11
Stream restoration
11
Habitat restoration
12
Barrier Identification and/or Removal
13
1.3.7
Education/Public Awareness
14
1.3.8
Present Subbasin Management
14
Existing goals, objectives and strategies
14
BC Fisheries (MoFs)
15
BC Hydro
15
BC Ministry of the Environment, Lands and Parks (MELP)
15
BC Ministry of Forests (MoF)
15
Coho Recovery Plan
15
Columbia Basin Trust
16
Columbia Basin Fish and Wildlife Compensation Program (Canada)
16
Environment Canada
16
Fisheries and Oceans Canada (FOC)
16
Fisheries Renewal BC
16
Forest Renewal BC
17
Habitat Conservation Trust Fund
17
Habitat Restoration and Salmon Enhancement Fund (HRSEP)
17
Kokanee Salmon Heritage Project (Okanagan)
17
Okanagan Basin Technical Working Group
17
Okanagan Nations Alliance (ONA)
17
Provincial Okanagan Lake Action Plan
18
Provincial Water Use Planning (WUP)
18
Restructuring Canada’s Pacific Fishery
18
Rebuilding the Resource
18
Salmonid Enhancement Program
18
South Okanagan Similkameen Conservation Program (SOSCP)
18
Wild Salmon Policy
18
1.3.9
Research, monitoring and evaluation activities
19
Statement of fish and wildlife needs
19
Subbasin recommendations – subbasin teams project review
19



Canadian Okanagan/Similkameen Subbasin Summary tc " Canadian Okanagan/Similkameen Subbasin Summary "
1.1 Sub-basin Overview

The Okanagan watershed in Canada extends north from the Columbia Plateau in Washington State to the height of land separating the drainage basins of the Columbia and Fraser Rivers. The majority of the Okanagan River mainstem lies in a valley that is a long north-south trench located in the Interior Plateau of British Columbia. The valley is 18 kilometers wide at the northern end, and only 5 to 10 kilometers wide at the southern end. From a few miles north of Armstrong, BC, the entire valley drains south to the Columbia River. Many of the tributaries to the Okanagan River are small systems that arise in the hills that surround this valley. 

The Similkameen River, which measures approximately 197 kilometers in length, is a major tributary to the Okanagan River. The Similkameen River watershed is located to the west of the Okanagan River watershed. However, while the majority of the Similkameen River watershed lies in Canada, the confluence of the Similkameen and Okanagan Rivers actually lies in Washington State.

Other notable and fish bearing main tributaries to the Okanagan River include Mission Creek and Kelowna (Mill) Creek near the City of Kelowna, Vernon Creek south of the City of Winfield, Penticton Creek near the City of Penticton, Powers Creek, Trepanier Creek just north of Peachland, and Peachland Creek near the Town of Peachland. The combined stream length of these main tributaries (not including the Okanagan River mainstem itself and Kelowna Creek) is approximately 227 kilometers (Powers Creek 29 kilometers; Mission Creek 74 kilometers; Peachland Creek 31 kilometers; Penticton Creek 29 kilometers; Trepanier Creek 28 kilometers; Vernon Creek 36 kilometers). There is approximately 66 kilometers in total of stream accessible to stream spawning Kokanee of which 19 kilometers is located in Mission Creek. In the Okanagan basin, 95% of stream spawning occurs within Mission, Kelowna (Mill), Powers, Trepanier, Peachland, and Penticton Creeks.

The Kelowna (Mill) Creek watershed is located approximately 20 kilometers northeast of the City of Kelowna. The watershed is approximately 7900 hectares and has been used historically for irrigation, recreation, and timber harvesting activities. Stream channel assessment work carried out in the Kelowna Creek watershed identified signification changes to the stream channels within this watershed, all of which appear to be the result of past logging activities. Five sites were found to be requiring remedial work. Several surveys have been conducted on this watershed, and gravel placement has occurred to enhance spawning and egg incubation habitat. The protection of Kokanee, Rainbow trout, and Brook trout spawning and rearing habitat should be considered the foremost priority of management practices in this creek.

Mission Creek is the largest tributary of Okanagan Lake, and ranges in elevation from 342 meters, at its confluence with the lake, to a maximum of 2171 meters at the summit of Little White Mountain with 60% of the watershed above 1300 meters in elevation. The watershed, which has a total of 1157 kilometers of forestry roads throughout its borders, is 858 square kilometers in size.

Peachland and Trepanier creeks lie within two adjacent watersheds and are located on the west side of Okanagan Lake near Peachland, BC. The Peachland Creek watershed is 14150 hectares and size while the Trepanier Creek watershed is 25990 hectares. Trepanier Creek watershed ranges in elevation from 342 meters at the confluence with Okanagan Lake to a maximum of 1900 meters at the Mount Gottfriedsen with 60% of the watershed above 1160 meters in elevation. There are approximately 543 kilometers of roads within the two watersheds. Both urban development and agricultural practices occur along the lower three kilometers of both watersheds. At the headwaters of Peachland and Trepanier Creeks is the Brenda Mine. Also, both watersheds are currently under forest licenses to several forestry companies.

Vernon Creek is designated as a community watershed for the Town of Winfield, BC. Several enhancement projects have occurred in the Vernon Creek watershed including the placement of gravel for the enhancement of spawning and egg incubation potential. Riprap was added at the bottom of Wood Lake Road to stabilize stream banks in this section to prevent downstream siltation and sedimentation. As well, a Water Survey of Canada station was located on Vernon Creek in 1973 to collect data on water quality and quantity in the creek. 

The Okanagan watershed also contains several large lakes. The largest of these is Lake Okanagan, which extends approximately from the City of Vernon in the North to the City of Penticton in the South. Next in size and downstream in order is medium sized Skaha Lake, followed by the small-sized Vaseux Lake. Osoyoos Lake is a medium sized lake that straddles the Canada-US border.

1.2 Fish Status

1.2.1 Okanagan River and Lake

Fish distribution in seven major tributaries to the Okanagan River will be addressed separately; however, it should be noted that there are other creeks in this watershed with notable importance to the fishery within this system. 

The key species of current management concern in the Okanagan basin is Kokanee. This species is under so much pressure from harvesting and land use activities that it was necessary to implement a closure of the Kokanee sport fishery in Okanagan Lake in 1995. Currently, Kokanee are present in Okanagan Lake and within accessible tributaries to this system but not at historic levels. Much effort has also recently been placed on protecting, managing, and enhancing Kokanee habitat.

Other sports fish species found in Okanagan Lake and mainstem include anadromous salmon, steelhead, rainbow trout, Largemouth bass, Smallmouth bass, and Yellow perch. Forage fish species include Carp, Chiselmouth chub, Longnose sucker, Mottled sculpin, Northern pikeminnow (formerly N. squawfish), Pumpkinseed, Redside shiner, sculpins, suckers, and Tench. Bull Trout are not known to be in the Okanagan watershed on the Canadian side of the border (Matthews and Cannings, personal communication).

Anadromous sockeye have been known to spawn just above Lake Osoyoos but do not migrate further upstream due to the presence of McIntyre Dam located 1.5 miles upstream from the confluence with Lake Osoyoos. Occasionally Sockeye get past McIntryre dam and into Vaseux Lake. From there the next migration barrier is located at Okanagan Falls Dam, although it is sometimes possible to get past this dam if the man controlled stop logs are properly set. If fish do manage to pass the dam at Okanagan Falls they enter Skaha Lake. Spawning upstream of Skaha Lake is likely only in the mainstem, as the other tributaries to this lake are too small or urbanized. The mainstem above Skaha Lake is likely accessible as far as the outlet dam on Okanagan Lake. Chinook apparently can use the mainstem of Okanagan River to access as far as McIntyre Dam. Stocked steelhead (as manifested by adipose fin clipping) have been observed as far up the Okanagan River as McIntyre Dam. However, as with sockeye, if the dam gates are set properly steelhead may be able to gain access further upstream. (Mathews, personal communication). 

1.2.2 Kelowna (Mill) Creek

Kelowna (Mill) Creek is located near the City of Kelowna. Fish species known to be in Kelowna (Mill) Creek include Kokanee, Brook trout, suckers, Prickly sculpin, Rainbow trout and Redside shiner. Brook trout fry and fingerlings have been stocked in Kelowna (Mill) Creek by the Summerland Hatchery.

A dam located at the outlet of Postill Lake was constructed to provide water storage for the City of Kelowna. The presence of the dam quite possibly has lowered stream flows and thus reducing available spawning habitat for stream spawning Kokanee. In addition, eutrophication of spawning gravel substrate has limited the spawning and egg incubation habitat available in the creek. This creek is also under heavy pressure from urban and agricultural development.

1.2.3 Mission Creek

Mission Creek is located near the City of Kelowna. Fish species present in Mission Creek include Kokanee, Burbot, Longnose Dace, Peamouth Chub, Rainbow Trout, Redside Shiner, and Sucker. Extensive stocking of Kokanee fry by the Skaha Hatchery has also occurred in Mission Creek. 

Dams have been built on Mission Creek to provide Kelowna City District with an ample water supply. In addition to these dams, falls located approximately 19 kilometers upstream of the confluence to Okanagan Lake are a migration barrier to all species of fish. A cascade located upstream of the falls represents a potential barrier to further upstream migration. 

Construction of flood control dykes along prime spawning habitat has resulted in the channelization and the redistribution of gravel beds and has thus decreased suitable spawning habitat. This creek is also under heavy pressure from urban and agricultural development.

Low water flows also contribute to the reductions in Kokanee productivity in Mission Creek. If low water flows continued into a warm September, the water temperature would become lethal for Kokanee eggs. As well, decreases in water discharge flows have reduced the amount of available gravel for spawning and egg incubation purposes.

Several enhancement projects have been conducted on Mission Creek to mitigate these human impacts, the most noteworthy of which is the construction of a spawning channel. The importance of Mission Creek to the fish populations of this watershed is considered to be very high.

1.2.4 Peachland Creek

Peachland Creek is located near the community of Peachland. Kokanee, Brook trout and Rainbow trout are fish species known to be present in Peachland Creek. The Skaha Hatchery has stocked Peachland Creek with Kokanee fry.

A dam located at the outlet of Peachland Lake is a barrier to fish migrating into the lake.

Hardy Falls, which are 10 meters high and located approximately 1.0 kilometer upstream of the confluence with Okanagan Lake, represent an impassable barrier to all fish.

1.2.5 Penticton Creek

Penticton Creek is located near the community of Penticton. Kokanee, Brook Trout, Longnose Dace and Rainbow Trout are present in Penticton Creek. Fish stocking by the Skaha Hatchery of Kokanee fry has also occurred.

A dam located approximately 4.5 kilometers upstream of the confluence to Okanagan Lake is a barrier to upstream migration of all fish. Several other dams are located on Penticton Creek.

Urban development within this watershed resulted in the construction of a concrete stream channel in 1950 in an effort to stop flooding in the lower reaches of Penticton Creek.

Approximately 30 kilometers upstream of the confluence to Okanagan Lake there is a 16 meter high and 32 meter long cascade that is a potential fish migration barrier.

1.2.6 Powers Creek

Powers Creek is located near the town of Westbank. There are known Kokanee and Rainbow Trout populations in Powers Creek. Records do not indicate any stocking activities by hatcheries in Powers Creek.

A dam is located approximately 3.3 kilometers upstream of the confluence with Okanagan Lake.

Falls, located approximately 2.9 kilometers upstream of the confluence, represent an obstruction to further upstream migration. 

1.2.7 Trepanier Creek

Trepanier Creek is located near the community of Peachland. Kokanee, Burbot, Prickly sculpin, Rainbow trout, Sucker are fish species known to be present in Trepanier Creek. Rainbow Trout at the eyed egg and fingerling life stage cycles have been stocked in Trepanier Creek by the Summerland Hatchery.

Urban development has impacted Trepanier Creek as flows are restricted by Peachland District water use. A dam is located on Trepanier Creek upstream of the barrier falls. Water flows to Trepanier Creek are restricted by the water consumption demand by the District of Peachland.

Falls located approximately 3.2 kilometers upstream of the confluence with Okanagan Lake are considered a barrier to the upstream migration of all fish. The dam is located upstream of these falls.

1.2.8 Vernon Creek

Vernon Creek is located near the City of Vernon, and connects SwanLake with Okanagan Lake. Known fish present in Vernon Creek includes Kokanee, Burbot, Carp, Northern pikeminnow (formerly N. Squawfish), Prickly sculpin, Rainbow trout, Redside shiner, Sculpin, and Sucker. Fish stocking of Kokanee fry has occurred in Vernon Creek by the Skaha Hatchery.

Vernon Creek is subject to seasonal low flows, predominantly in the fall. Hiram Walker Distillery no longer releases outfall into this section and thus keeping flows lower than normal. A beaver dam located at the outlet of Minn Lake is keeping the lake levels elevated by approximately one meter above the undammed condition resulting in lower flows in the outlet creek.

Agricultural and rangeland activities occur throughout the watershed at the ranches located in the Winfield area. Water withdrawal from area ranches for irrigation purposes has also caused water levels to recede.

Salmonid production is limited by poor water quality, disturbance to rearing habitat and seasonal low flows. Storm water discharge is impacting water quality and is especially evident in the lower reaches of Vernon Creek.

1.2.9 Similkameen River

Fish species known to be present in the Similkameen River include Black bullhead, Bridgelip sucker, Dolly Varden, Largescale sucker, Longnose dace, Mottled sculpin, Mountain whitefish, Northern Mountain sucker, Northern pikeminnow, Rainbow trout, Redside shiner, Sculpin, Slimy Sculpin, Sucker, Torrent sculpin, Umatilla dace, Whitefish. Fish stocking of Rainbow trout has occurred in the Similkameen River by the Fraser Valley Hatchery.
1.3 Habitat Conditions

It is anticipated that there will be a continued loss of fish species diversity in the Canadian Montane Cordilleran Ecozone (which includes the Okanagan basin) in the future. Urban, agricultural, forest harvest, and other land uses are expected to increase throughout the Okanagan watershed, and to continue to exert pressure on fish and fish habitat. These pressures may be partly diminished by recent regulatory changes. This includes increased enforcement of the Federal Fisheries Act, implementation of the Provincial Fish Protection Act, and municipal initiatives (such as the City of Kelowna’s environmental protection bylaws. Also, it is thought that legislation such as the provincial “Forest Practices Code” should assist in reducing the degree of anthropogenic impacts on aquatic environments and slow rates of degradation that occur as a result of forest harvest activities. 

Global warming is expected to increase surface water temperatures in the lakes of the Okanagan basin, to increase the length of ice-free periods, and to increase the duration of summer stratification. For rivers, groundwater temperatures will increase. The net result of these processes is an increase in water temperature of the watercourses in the Okanagan basin. These changes would most likely result in a northward shift in fish distributions; however, this tendency is complicated by the topography of the region. The number of warmwater species in southern parts of the ecozone may increase with global warming, but the diversity of coldwater species will probably decrease. 

The BC Conservation Data Centre maintains a list of both globally and provincially threatened and endangered species in the Okanagan Basin. For fish, this list is provided below.

Table 1: Global and Provincial status of “at risk” fish species in the Okanagan Basin.

Common Name
Global Rank
Provincial Rank
Provincial List






Freshwater Fish




Mottled Sculpin
G5
S3
Blue

Bull Trout
G3
S3
Blue

Chiselmouth
G5
S3
Blue

Umatilla Dace
G4
S2
Red

Mountain Sucker
G5
S3
Blue

Basic Global Ranks include the following: GX – Presumed Extinct throughout its range, GH – Possibly Extinct and G1 through G5 where G1 is Critically Imperiled and G5 is Secure. Additional Ranking codes include G#G# which is used to indicate uncertainty regarding the exact status of a taxon; Q denotes questionable taxonomic status; T reflects the status of infraspecific taxa (subspecies or varieties) and follows the species’ global rank; U indicates a lack of available information about status or trends and the species is therefore unrankable; and a ? which indicates that the global rank of a species has not yet been assessed.

Basic Provincial Ranks are similar to that of the Global Ranking system but are based upon provincial species populations and are coded with an S (such as SX, SH, S1 through S5). Provincial ranks are sometimes followed by rank qualifiers which include B which refers to the breeding occurrences of mobile animals; N which refers to the non-breeding occurrences of mobile animals; and Z which refers to species that occurs within the province but as a diffuse, usually moving population (for which it is difficult or impossible to map static occurrences). 

Red List candidates include any indigenous species or subspecies (taxa) considered to be Extirpated, Endangered, or Threatened in British Columbia. Extirpated taxa no longer exist in the wild in British Columbia, but do occur elsewhere. Endangered taxa are facing imminent extirpation or extinction. Threatened taxa are those that have been, or are being, evaluated for these designations.

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

Yellow List candidates include any indigenous species or subspecies (taxa) which is not at risk in British Columbia. The CDC tracks some Yellow listed taxa which are vulnerable during times of seasonal concentration (for example, breeding colonies).

The presence of rare fish in the Okanagan basin means that special care must be taken when planning land use, including the operating and building of any dams or water diversions. It is also important that care be taken to not introduce fish species to non-indigenous habitats in order that the native species present already are not threatened by competition.

The following is a brief discussion of one of the species of particular concern.

1.3.1 Umatilla Dace

Canadian populations of Umatilla Dace are found in the lower Columbia, Kettle, Kootenay, and Similkameen rivers as well as in parts of the Slocan River. Umatilla Dace are not found in the Okanagan system north of the Canadian-American border, although it presumably could become established if appropriate management actions are implemented. It prefers riverine habitat with cobble or stone bottom and relatively warm, productive waters. Umatilla Dace is endangered in Canada due to an extremely small population size, restricted distribution, and limited available preferred habitat. Original habitat use by the Umatilla Dace has been disrupted by the construction of dams within the watersheds. Conversely, rocks used in dyke construction have increased available habitat. Although immediate threats to populations appear to be small, one natural process that may be dangerous is eutrophication. The excessive algae that grows during the stages of eutrophication may deter Umatilla Dace, as they tend to not be found around large growths of algae. Land Use and Ownership

Land use composition in the Okanagan watershed and the Similkameen tributary watershed are notably different. In the Okanagan watershed there is a great deal of agricultural activity throughout the valley bottom basin, and even on many of the lower slopes above the valley bottom. There is also a huge amount of urban development throughout the Okanagan basin. In many places this urban development is now occurring on even agricultural lands, and is often extending well up the lower slopes. By way of example, the City of Kelowna now contains some 100,000 people within the city limits, and is growing rapidly. The number of people in Kelowna has increased approximately 3.2% from the previous year. Similarly, the City of Penticton has approximately 32000 people, and the City of Vernon has some 34000 people. Tourism is also a major activity within the Okanagan basin (Okanagan Lake is a particularly notable attraction to tourists), and the number of people in the basin noticeably increases (probably several fold) during the summer. Most potentially developable land (including many areas formerly covered by wetlands) in the basin has now been developed, and urban and agricultural development are now even expanding into even marginal land and rough terrain. It is anticipated that urban development will continue to expand at a great rate in the Okanagan basin, and to continue to be a major stress on aquatic, terrestrial, and wetland ecosystems.

Land suitable for cultivation occurs on bottomlands, benches and terraces within the valley. The first settlers to the Okanagan valley took up lands adjacent to creeks, lakes and springs which provided storage for the limited irrigation systems they built. Between 1900 and 1920 dozens of dams of varying sizes and qualities were built in the Okanagan uplands. The character of the Okanagan basin is being altered by increased population, and land use changes and demands. During the period 1971 to 1986, urban population increased by 63%, twice the rate of increase for BC as a whole. Rural population growth was also strong, increasing by 62% for the same time period. 

In contrast to the Okanagan basin, in the Similkameen basin the agricultural and urban development are much less developed, and generally restricted to a few localities.

Growing populations have threatened and endangered many species and habitats in the Okanagan valley. Only 9% of the natural grasslands that are native to this valley remain due to the construction of orchards, roads, and urban development. Population growth has put pressure on the agricultural land base. Census figures show that total reported farm area declined 4.6% in a fifteen-year period from 1971 to 1986, woodland declined 47%, and total improved farmland declined by 22%. Cropland, however, rose slightly from 18,639 hectares in 1971 to 19,039 in 1986. 

In both watersheds there is extensive forest harvesting activity. However, in the Okanagan watershed this activity tends to happen mainly in the higher elevations of the watershed (due to agriculture and urban development having taken over the lower elevations). In the Similkameen watershed, forest activity occurs in both the valley bottoms and higher elevations.

There is ample evidence that forest practices can reduce the abundance of some vertebrates. There is also evidence that suggests most vertebrate species are linked to specific forest elements such as large snags or hardwoods. Most forest elements with which vertebrate groups are associated are altered by forest practices. Therefore, management to sustain vertebrate richness must be planned over a large enough area that a full range of these structures is considered.

Human influence in the watershed has lead to fire suppression activities for a variety of reasons. These reasons include both protection of timber resources, and protection of urban developments that exist at the forest-urban interface. Fire suppression in the valley is changing the biodiversity of the ecosystem, as many of the low elevation areas are believed to originally have been fire-induced systems. In other words, previous periodic fires maintained the species composition regime; however, such fires are no longer allowed to occur, and different, non-fire-resistant, species are becoming established and dominant. An example of this is a change in predominance of fire-resistant Ponderosa Pine to a predominance of non-fire-resistant Douglas Fir at mid elevations. 

A number of other changes in species composition and ecosystem function are also occurring. Introduced species are becoming more common, and they often threaten many indigenous species in the valley. Livestock grazing has also had a major impact on the biodiversity of this ecosystem, as it can disturb the soils and natural vegetation and allow for invasion of weeds like Knapweed. Wildlife killed each year on Okanagan roads and poaching in the area is also impacting wildlife species. Bird populations are primarily effected by urbanization and agricultural practices, which tend to destroy riparian habitat that is breeding habitat for many birds. 

1.3.2 Topography, Geology & Soils

Within the Okanagan basin there are four major soil types and a group of groundwater soils where natural drainage is poor. Brown soils predominate to a maximum elevation of approximately 610 m and occur as far north as Summerland. Dark brown soils occur further north within the elevation range from 344 m to 1067 m. These soils are found on the lower slopes and in well-drained parts of the valley bottom and are ideal for orcharding. Black soils occur largely in the north Okanagan on southern exposures throughout the entire region. They are found to an elevation of 1372 m and are associated with low soil moisture levels and grassland vegetation. The intermontain podsol soils that are predominant in the north Okanagan are of little agricultural importance.

1.3.3 Vegetation and Riparian Condition

The Okanagan valley is located within the rain shadow of the Coast Mountains. Throughout the valley, the precipitation level reaches a peak in June and again between December and January. Within the valley, precipitation increases to the north and with elevation.

The valley bottom up to an elevation of approximately 750 m is described as an Interior Douglas - fir and Ponderosa Pine - Bunchgrass biogeoclimatic zone. The Ponderosa Pine zone occurs at elevations between 335 and 900 meters as a thin band on the bottoms and/or sidewalls of valleys such as the Similkameen and Okanagan watersheds. The zone in British Columbia represents the northern limits of the zone that is much more extensive in the US. Typically, Ponderosa Pine falls between that of Bunchgrass and Interior Douglas-fir zones. At higher elevations, within the Interior Douglas-fir biogeoclimatic zone, the forest is more closed and Western Larch, Western Red Cedar, and Lodgepole Pine are found more frequently. 

Cottonwood trees are also found along many of the watercourses in the lower elevations of the Okanagan watershed. Cottonwood forests are sensitive to changes in the watershed. Where they are found on active floodplains, cottonwood forests rely on the natural cycle of flooding to replenish soil nutrients and moisture. Many streams in the interior have been dyked and channeled to prevent flooding. The Okanagan River between Penticton and the US border has been converted into a straight channel. Black cottonwood is very resistant to flooding and regenerates best on disturbed lands such as floodplains. The cottonwood ecosystem of the southern interior is among the rarest plant community in the province. In the south Okanagan and Similkameen valleys, fewer than 500 hectares remain. They are important as they provide crucial habitat, especially to species that are not well adapted to living in the arid grasslands and forests that dominate this part of the province. Cottonwoods grow quickly and die relatively young. They often provide snags (standing dead trees) which are important to a variety of wildlife species. These snags may eventually fall into the stream, where they help create cover and pool habitat for fish and other aquatic creatures. In this capacity fallen trees help to stabilize stream banks and prevent erosion and siltation of stream beds.

1.3.4 Water Quality

Streams flowing into the mainstem show high nutrient element (nitrogen and phosphorous) loading, most of which is not immediately available for plant or algal growth. The rate of supply of nutrients that are available to plants and algae for growth appear to be the limiting factor for overall biological production in the Okanagan mainstem lakes. In larger, deeper lakes such as Okanagan Lake, oxygen tends to remain plentiful and is therefore thought to not be a limiting factor.

1.3.5 Habitat Limiting Factors Assessment of the Canadian Okanagon/Similkameen Watersheds

To ensure that streams and riparian corridors within urbanized areas are functioning properly in order to provide habitat for wild fish species, a review of Water Act Compliance can be conducted. The Urban Referral Compliance Evaluation is a Fisheries Renewal BC initiative. Fisheries Renewal BC is a provincial Crown corporation created to revitalize the province's fish resource and the communities that depend on it. The proponents will record the level of compliance for approved and non-approved works in and about urban streams. This evaluation will enable resource users to determine the need for further compliance evaluations and help develop restoration objectives within the urban environment. Several tributaries to the Okanagan basin located within urban areas have undergone such a review; these include Kelowna (Mill), McDougall, and Vernon creeks; however, the results of these assessments are unclear at this time.

Reconnaissance Fish and Fish Habitat Inventories at the 1:20 000 level, have been conducted for several sub-watersheds throughout the Okanagan and Similkameen watersheds. These inventories are intended to determine fish presence or absence, species type, potential barriers to fish, and the overall state of the watershed. Participants of this type of inventory range from forestry companies to First Nations groups to government agencies. These studies have been mainly conducted through the provincial “Forest Renewal BC Program”, and are predominantly for sub-watersheds that are slated for forest harvest activities.

Several watershed assessments and sediment source surveys have also been conducted throughout the Okanagan watershed, and to a lesser extent in some areas of the Similkameen watershed. These studies have been mainly conducted through the provincial “Watershed Restoration Program”, and are predominantly for sub-watersheds that have previously experienced forest harvest activities. Several significant tributaries to the Okanagan basin have been assessed. In the Similkameen basin, there have been some watershed assessments done, some road condition assessments conducted, and similarly some sediment source and habitat assessments performed; however, its generally been cursory in nature and only a few of the subwatersheds have been assessed. For example, the Ashnola River subwatershed has had a sediment source and channel assessment conducted. Several subwatersheds downstream of Princeton have had work done, while upstream of Princeton little has been done in the way of watershed assessments.

In addition, fish population estimates can be estimated using a Creel Census. The Oceola Fish and Game Club conducted such a census on Wood Lake, with the purpose of estimating the angler pressure and effort on the lake and to educate anglers regarding Kokanee conservation strategies and benefits.

Limiting Factors

Kokanee is the key species of concern within the Okanagan basin. Currently the number of Kokanee present in Okanagan Lake represent 10% of historical numbers supported by this system. As noted earlier, the decline in Kokanee stocks culminated in the 1995 closure of the Kokanee sport fishery. This decline also led to the formation of the Okanagan Lake Action Plan, the focus of which was to define limiting factors to Kokanee production, and to identify and implement remedial measures. 

An Adaptive Environmental Assessment was conducted on Okanagan lake to determine factors affecting Kokanee production. The most obvious problems limiting production included the deterioration of spawning and rearing habitat for stream spawning Kokanee in tributaries to the Okanagan system. Human impacts such as flood control measures and demands of water for irrigation has resulted in channelization of some tributaries while others are completely devoid of water during the spawning season. Another key finding was that both shore and stream spawning Kokanee populations had declined due to reductions in lake nutrients and due to competition from the introduced mysis shrimp for food. Loss of both stream and shore spawning habitat accounts for 90% of the reduction in Kokanee stocks, while a low inlake survival rate due to an offset nitrogen to phosphorous ratio and the presence of mysis shrimp is accountable for the other 10%. In other words, Okanagan Lake no longer has the carrying capacity to support historical levels of Kokanee.

Artificial Production

Extensive fish stocking has occurred throughout both Okanagan and Similkameen watersheds for several years. Among the species of fish stocked into these areas include Rainbow trout, Kokanee, and Brook trout from a variety of stocks and at different life cycle stages. Not only has fish stocking occurred in the Okanagan and Similkameen mainstems, but in other major tributaries to these rivers including Kelowna (Mill), Mission, Peachland, Penticton, Trepanier, and Vernon Creeks. Records do not indicate any stocking activities in Powers Creek. Other major tributaries in these watersheds have also been stocked.

Artificial production facilities within the Okanagan watershed that have stocked these tributaries in the past include Skaha and Summerland hatcheries. Fraser Valley Hatchery (in the Vancouver lower main land region) has stocked Rainbow trout in the Similkameen watershed.

1.3.6 Existing and Past Efforts

Accomplishments of ongoing fish and wildlife activities such as hatchery facilities and programs, law enforcement, habitat improvements, regulatory and planning activities. Include activities that are being conducted or funded outside fish and Wildlife Program. Results of accomplishments should be reported in quantifiable terms.
Several provincial and federal programs are in place which are starting to rectify disturbances within the Okanagan watershed, and which are aimed at accelerating natural recovery of disturbed watersheds. These include programs such as “Forest Renewal BC” and “Fisheries Renewal BC”. However, these programs are currently unable to address all of the past, present, and anticipated pressures on fish, wildlife, and habitat that exist within the Okanagan watershed.

Sediment Source Surveys

Identification of the source of sedimentation is the first step to eradicating the problem. As noted above, some sediment source surveys have been conducted under the Watershed Restoration Program. Unfortunately, many sub-watersheds have not yet undergone such surveys. Moreover, it appears that remedial prescriptions exist for only a few watersheds.

Sedimentation of spawning habitat results in eggs not getting enough oxygen and suffocating. The end result is reduced production. Erosion control (rectifying the problem at the source) can be effective using a variety of techniques. In Peachland Creek the Ministry of Environment, Lands, and Parks constructed a series of check dams to minimize siltation in the creak and to stabilize the entire gully which is used by Kokanee. The University of British Columbia tested and evaluated gravel cleaning equipment which remove the fine sediments from spawning substrates through hydraulic agitation and suction discharge. The equipment could potentially be used to clean spawning habitat and make it suitable for productive Kokanee spawning.

Watershed Restoration

Watershed restoration encompasses a variety of activities with a common goal to rehabilitate a watershed to pre-impact conditions. The Forest Practices Code delineates guidelines for conducting watershed assessments in order to determine the extent of the damage and to identify potential priority sites for remediation. Several Watershed Restoration Programs have been conducted throughout the Okanagan and Similkameen basins by a variety of proponents including forestry companies, government agencies and First Nations groups. Kelowna (Mill) Creek, Mission Creek, Peachland Creek, Trepanier Creek, and Vernon Creek have all been included in a Watershed Restoration Program. In the Similkameen basin, Ashnola River, Hedley Creek, McNulty Creek, Cahill Creek, Winters Creek, Willis Creek, Tulameen River, Old Arrastra Creek, and Oyama Creek are among the tributaries to have had Watershed Restoration evaluations conducted.

Stream restoration

A watershed restoration project on Kelowna (Mill) Creek conducted by the City of Kelowna resulted in streambank stabilization for 450 meters and 1400 meters of riparian planting. Instream efforts included 450 meters of instream complexing. The project also included open houses and published articles that increased public awareness for the importance and benefits of stream restoration projects.

Following a flood control project, the Ministry of Environment, Lands, and Parks set about to plan and identify potential spawning habitat enhancement projects with input from the public.

The Tulameen River drains to the Similkameen River just north of Coalmont. The watershed is 1780 square kilometers in size. Tolko Industries Limited undertook a watershed restoration project in order to protect, restore and rehabilitate fisheries, aquatic and forest resources that had been adversely impacted by past disturbances such as logging, mining and construction within the watershed. 

The First Nations of Okanagan-Similkameen Environmental Protection Society conducted a watershed restoration project in the Arrastra Creek watershed. The area involved encompasses an area of 150 square kilometers all of which eventually drains to the Similkameen River via the Tulameen River. The watershed has been modified over through timber harvesting and livestock free ranging activities as well as recreational purposes. The objectives of the project included protection, restoration and rehabilitation of the natural resources that have been adversely impacted in the watershed.

Ardew Wood Products Ltd. conducted a restoration program in the Granite Creek watershed which drains to the Tulameen River.

Habitat restoration

Habitat degradation due to human influences such as agriculture, urban development, and forestry have negatively impacted the Okanagan and Similkameen watersheds. The streams and lakes within these basins no longer have the carrying capacity to support the historical numbers of species once found in these waters. Efforts are being made to restore habitat to suitable spawning grounds in order to increase this carrying capacity and thus increase populations. The Mission Creek spawning channel is a prime example of efforts put forth to increase suitable habitat, particularly for stream spawning Kokanee. Several groups have been and continue to be involved with Mission Creek in order to increase Kokanee productivity in the Okanagan basin. Of the 66 kilometers of suitable spawning habitat available and accessible to Kokanee in this watershed, 19 kilometers are found in Mission Creek. Major improvements were made to the spawning channel in 1988 namely improvements and realignments to the intake structures of the 1000 meter long channel, gravel placement below high water mark for spawning purposes, and regrading of the channel. In the early 1990s, evaluations of the spawning channel were conducted by Ministry of Environment, Lands and Parks for a variety of purposes namely estimates of Kokanee egg to fry survival rates, and enumeration of fry and adult Kokanee access to the spawning channel. In conjunction with the Habitat Conservation Trust Fund, MELP undertook moving beach gravel to below the high water mark to create additional Kokanee spawning habitat. In 2000, the Okanagan University College completed a plan for water management and fish enhancement goals for the lower 8 kilometers of Mission Creek with the objective to increase spawning habitat capacity. 

Attempts on the Okanagan River to increase Kokanee spawning habitat include replacement of gravel throughout 400 meters of the river.

Spawning enhancement activities on Peachland Creek include the construction of 300 square meters of gravel platforms upstream from previous enhancement activities and the monitoring of these gravel platforms over the years for effectiveness. As well, the Ministry has included siltation control measures, rock weir construction and repair, and incubation boxes in its prescription for improving Kokanee production in Peachland Creek. 

The Penticton Flyfishers group made improvements to an existing fish ladder on Penticton Creek in 2000. The objective was to allow fish access to an additional 600 meters of stream that encompassed potential spawning habitat in an effort to increase Kokanee production in Penticton Creek and the Okanagan basin.

Powers Creek experiences low flows which can strand Kokanee eggs. The Ministry of Environment, Lands and Parks collected information and developed a plan for sharing water storage in Tadpole Lake with Westbank Irrigation District in order to secure minimum flows for Powers Creek.

Various stream enhancement activities to improve Kokanee production in Vernon Creek have been conducted by MELP. Boulder weirs have been placed in the creek to provide cover for fish, gravel spawning platforms have been constructed, and stabilization of 100 meters of streambank to reduce sedimentation. Maintenance of spawning platforms such as gravel placement have increased spawning habitat for Kokanee in Vernon Creek.

Perhaps the most progressive method for mitigating the declining Kokanee stocks due to the introduction of the mysis shrimp to Okanagan Lake is the Mysis Beam Trawl Harvesting Feasibility Study. In-lake population estimates for mysis shrimp were conducted in order to develop an efficient harvesting technique. Marketing studies were also performed to determine harvest product acceptability within the marketplace and harvest technique costs and benefits analysis to ensure financial feasibility. Several methods were brought forth to the Okanagan Lake Action Plan committee members and a variety of harvest techniques were attempted based on the biology and ecology of the mysis shrimp. An estimate suggests that a 10% capture would have an effect on the overall population of mysis shrimp. The market research and the cost and benefit analysis both resulted in favorable responses and the technique is now being considered for use in other lakes where the mysis shrimp was introduced.

Barrier Identification and/or Removal

Barrier identification and removal could potentially allow fish access into otherwise suitable spawning habitat within a watershed. An inventory was conducted in the Okanagan region to identify non-natural potential barriers to fish passage. The Okanagan Region Wildlife Heritage Fund Society conducted the inventory from 1999 to 2000 and identified 186 potential fish passage obstructions. 

Work has been conducted on Powers Creek to allow fish access to spawning habitat upstream of barriers. In 1986, a fishway was built to assist Kokanee in bypassing a rock obstruction. The proponent of the project was the Ministry of Environment, Lands and Parks (MELP) and was part of the Habitat Conservation Trust Fund’s (HCTF) overall objective to conserve and enhance wild fish populations and their habitats. Also on Powers Creek, an identified hazard to migrating Rainbow trout fry was rectified. The existing unscreened diversion from the creek was replaced with a screened diversion to prevent Rainbow trout from becoming trapped in the irrigation canal. This project was also conducted by MELP and HCTF in an effort to fulfill their respective mandates.

A preliminary evaluation of a proposed spawning channel was conducted by the Trepanier Creek Linear Park Society in 1999. The development of the spawning channel was developed to address fish habitat issues in the creek namely low flows, sedimentation from the Macdonald Creek landslide, and existing municipal issues. The evaluation lead to stewardship and community involvement by promoting fish spawning habitat enhancement.

Construction of an earth-filled dam with an overflow spillway was undertaken by MELP in 1989. The objective of the project was to increase Rainbow trout production and to provide access for adult trout into Rampart lake as part of the Ministry’s mandate.

1.3.7 Education/Public Awareness

Public awareness and involvement in all aspects of restoration and rehabilitation programs is key to the initiation and continued success of these projects. Several attempts have been made within the Okanagan and Similkameen watersheds to inform the public of upcoming and ongoing projects to enhance these areas. Typically in the form of open houses and public forums, other effective methods for passing information to the public include interpretive signage, the Okanagan storm drain marking program, education programs for local schools, volunteer and interest groups, and guided tours of successful enhancement projects.

Installation of interpretive signage has occurred on Kelowna (Mill) and Penticton creeks for example. These signs pertain to issues to do with Okanagan Lake Kokanee and habitat issues within this watershed. A Mission Creek awareness program assembled by the Ministry of Environment, Lands, and Parks included a 12 panel information kiosk and an accompanying brochure to promote fisheries awareness. Another effort to increase public awareness of the importance of Okanagan lake fisheries was produced by the Habitat Conservation Trust Fund in the form of a video, information pamphlet and slide show presentation.

Coordination of school classroom incubation and bank stabilization programs as well as interpretive field trips to the Mission Creek spawning channel educate students on the importance of environmental stewardship and rehabilitation.

Guided educational tours of Peachland Creek explained Kokanee spawning ecology to school groups and the general public.

1.3.8 Present Subbasin Management

Existing goals, objectives and strategies

Management intentions or objectives for fish and wildlife populations including explanation of currently existing management objectives and specific management plans, court orders, permits, etc. from which they are derived; and habitat quality objectives including any federal, tribal, state or county instituted land or water management guidelines, requirements, or restrictions with the objective of protecting fish, wildlife or their habitat; and general methods, approaches, or strategies to achieve these objectives.
Federal, provincial, local municipalities, tribal groups, and public interest groups all manage, regulate, or otherwise are involved in land and water usage within their respective jurisdictions. For the most part, these governing bodies and stakeholders have policies and guidelines to control the demands placed upon the watershed and their mandates include the management of natural resources for society while maintaining a level of protection of water, land, fish, and wildlife resources. Several of these organizations and their mandates are described below.

BC Fisheries (MoFs)

BC Fisheries is a provincial government agency and are directly responsible for the management of the freshwater recreational fisheries, aquaculture activities, marine plant harvesting and for the regulation of the sale, inspection and processing of fish. The province also exercises delegated authority under the federal Fisheries Act, for the management of the non-salmon freshwater fisheries and wild oyster harvest.

BC Hydro

BC Hydro is the main hydropower generator in BC, and is a crown corporation (owned by government, but operated as an semi-autonomous corporation. BC Hydro’s stated goal is “to provide energy solutions to our customers in an environmentally and socially responsible way”.

BC Ministry of the Environment, Lands and Parks (MELP)

BC MELP is a provincial government agency whose stated mandate is to protect and conserve natural resources, maintain and restore the quality of land, water and air, and manage water resources for the optimum health of humans and all living things, now and for future generations. The ministry supports human social, recreation and settlement needs, environmentally-sensitive economic development and the sustainable use of resources, and seeks to ensure the government receives a fair return for the use of public resources.

BC Ministry of Forests (MoF)

BC MoF is a provincial government agency that strives to encourage maximum timber resource productivity; manage timber resources responsibly to achieve the greatest short- and long-term social benefits; practice integrated resource management; encourage a globally competitive forest industry; and to assert the financial interests of the Crown.

Canada – BC Agreement on the Management of Pacific Salmon Fishery Issues

The Pacific Fisheries Resource Council advises the council of Fisheries Ministers regarding matters of conservation and long term sustainable use of salmon resources and habitat. Both Governments agree to establish a joint Fisheries Renewal Advisory Board, including stakeholder and community representation, to coordinate each government’s respective development and delivery of programs in the areas of habitat restoration and salmonid enhancement. The Board would have a mandate to directly involve stakeholders and communities in restoration and enhancement priority setting and in program delivery.
Coho Recovery Plan

Protecting and rebuilding Coho stocks is the key focus of this plan. The major components of the plan are habitat protection and restoration, strategic stock enhancement, stock assessment, enforcement and catch monitoring, and public education. It is unclear whether or not Coho may potentially reach the Canadian portion of the Okanagan watershed, and thus it is unclear if this recovery plan may potentially apply to the Okanagan watershed.

Columbia Basin Trust

The Columbia Basin Trust manages assets, including money allocated by the Province for power projects and other investments, for the ongoing economic, environmental and social benefit of the region, without relieving governments of their obligations. This money comes from a transfer of funds that are provided to the provincial government as part of the “downstream benefits” aspect of the Canada-US Columbia Basin agreement. By investing money in local businesses (including hydroelectric operations) and occasionally in other cultural, educational or ecological activities the Trust promotes development of power projects while maintaining environmental integrity. 

Columbia Basin Fish and Wildlife Compensation Program (Canada)

This program that is jointly managed by BC Hydro and BC Ministry of Environment, Lands and Parks and its purpose is to conserve and enhance fish and wildlife populations affected by BC Hydro dams in the Columbia Basin. The Program’s primary mandate is to protect and rehabilitate fish, wildlife and their habitats many of which projects they conduct themselves and fund many other projects by other organizations (which they refer to as “partners”). First Nations groups are distinctly one of their target partners. This program does not include the Okanagan basin, but may have some technical expertise of benefit to the current Okanagan watershed program objectives.

Environment Canada

Environment Canada’s mandate is to preserve and enhance the quality of the natural environment, including water, air and soil quality. In addition, this government agency strives to conserve Canada’s renewable resources, including migratory birds and other non-domestic flora and fauna, and to protect Canada’s water resources. As well, Environment Canada enforces the rules made by the Canada – United States International Joint Commission relating to boundary waters, coordinates environmental policies and programs for the federal government. Environment Canada holds authority under the federal Fisheries Act for the management of deleterious substances in aquatic systems.

Fisheries and Oceans Canada (FOC)

Fisheries and Oceans Canada is responsible for policies and programs in support of Canada’s economic, ecological and scientific interests in oceans and inland waters. The mandate of the department includes the conservation and sustainable utilization of Canada’s fisheries resources in marine and inland waters; for leading and facilitating federal policies and program on oceans; and for safe, effective and environmentally sound marine services responsive to the needs of Canadians in a global economy. FOC is the main agency holding authority under the federal Fisheries Act for the management of fish and fish habitat.

Fisheries Renewal BC

Fisheries Renewal BC is responsible for a wide range of initiatives including promoting the protection, conservation and enhancement of fish stocks and habitat. As well, this program was designed to create jobs in the fisheries sector and to facilitate planning and fisheries-related investments in partnerships with different sectors of the BC fisheries and with BC communities. Developing local infrastructure that will encourage fisheries-related employment and investment in communities and building a multi-skilled workforce in fishing communities is another of this agency’s mandates. These goals are achieved by supporting employment, training and technological development and by providing assistance and advice to government on how best to coordinate and deliver fisheries-related programs. Top priorities will be programs for fisheries restoration and enhancement, commercial and recreational fisheries diversification and development, skills training for fisheries workers, community-based fisheries job creation strategies, and development of long-term provincial fisheries renewal strategy.

Forest Renewal BC

Forest Renewal BC develops and implements plans including investments to renew the forest economy of British Columbia by enhancing the productive capacity and environmental values of forest lands, and by creating jobs, providing training for forest workers, and strengthening local communities that depend on the forest industry. Operational inventories including fish and fish habitat assessments, Watershed Restoration Program (WRP) including identification of impacts and opportunities for improvement, as well as actual restoration projects are among the tools this agency uses to identify areas requiring enhancement.

Habitat Conservation Trust Fund

The Habitat Conservation Trust Fund was set up to pursue habitat preservation, restoration, and enhancement, species conservation, land stewardship, environmental education, or land acquisition. The Fund has an approximate budget of $5 million Canadian per year that is generated from hunting and fishes license surcharges.

Habitat Restoration and Salmon Enhancement Fund (HRSEP)

The purpose of this fund is to pursue habitat restoration, salmon stock rebuilding, and resource and watershed stewardship.

Kokanee Salmon Heritage Project (Okanagan)

The Kokanee Salmon Heritage Project was developed as a result of the myriad of questions about Kokanee which arose during school and public interpretative talks at the Mission Creek Spawning Channel in Kelowna, BC. The scientific authority for the project is Dr. Peter Dill, a researcher on trout and salmon in Canada for some thirty years and on Kokanee in the Okanagan for the past ten years. Dr. Dill is a biology professor at Okanagan University College. 

Okanagan Basin Technical Working Group

A cooperative endeavor between ONA, FOC, and MoFs/MELP to identify and design mitigation measures for impacted sites within the Okanagan Basin. Current activities include restoration works in the Skaha Lake system that is funded by the Douglas County Public Utilities Department.

Okanagan Nations Alliance (ONA)

The Okanagan Nation Alliance has an inherent right and responsibility to enjoy, manage and protect it's peoples, lands, resources and forms of government as stated in the "Okanagan Nation Declaration" of August 22, 1987. Their mandate is to strive for the advancement, assertion, support and preservation of the Aboriginal Rights of the Okanagan Nation. The ONA promotes protection, enhancement and preservation of the peoples, lands and resources, including fish and wildlife, of the Member Bands.

Provincial Okanagan Lake Action Plan

The Okanagan Lake Action Plan took shape in 1996 after the closure of the Kokanee sport fishery the previous year. The goal of the plan is to identify biological relationships within Okanagan Lake to determine limiting factors to Kokanee production. In addition, the Plan will determine remedial measures that will result in the recovery of the lake’s Kokanee population.

Provincial Water Use Planning (WUP)

All water management groups (including BC Hydro) are assessing how to better balance the social, economic, environmental, recreational and power generation uses of water. WUPs will define the operating parameters to be applied in the day to day operations of the facilities in order to meet these goals.

Restructuring Canada’s Pacific Fishery

A predominantly federal initiative to protect and restore Pacific fisheries. Includes fisheries and license restructuring, community economic development and adjustment in an attempt to rebuild the fishery resource within the province.

Rebuilding the Resource

A predominantly federal initiative to assist in the protection and restoration of Pacific fisheries. Includes HRSEP and community stewardship groups to develop strategic enhancement of specific stocks of concern.

Salmonid Enhancement Program

A predominantly federal initiative to protect and restore salmonid populations and habitat. The Salmonid Enhancement Program is mainly involved in incubation and rearing programs (including the operation of fish hatcheries). Some habitat improvement activities are conducted by the group as well.

South Okanagan Similkameen Conservation Program (SOSCP)

Run by the Federal Ministry of the Environment, the South Okanagan-Similkameen Conservation Program consists of a large fund that is mainly used for the purchase of land. 

Transborder Pacific Salmon Southern Boundary Restoration and Enhancement Endowment Fund

The fund was established under “Pacific Salmon Agreement” between Canada and the USA to enable habitat rehabilitation and fishery enhancement projects to proceed, which will improve opportunities in both countries. As well the fund will allow for improvement in the scientific understanding of factors affecting salmon production in freshwater and marine environments.

Wild Salmon Policy

A predominantly federal initiative to assist in the protection and restoration of Pacific fisheries. The goal of the Wild Salmon Policy is to conserve the long-term viability of Pacific salmon populations and their natural habitats by focussing on the genetic diversity of populations and habitats.

1.3.9 Research, monitoring and evaluation activities

Comprehensive RM&E activities needed for ongoing projects. Reference projects listed under section I.G above.
Statement of fish and wildlife needs

Statement of near term fish and wildlife project needs taking into account assessment information and management goals, objectives and strategies
Subbasin recommendations – subbasin teams project review

· Projects and budgets – projects funded by Bonneville proposed for continuation for the next 3 years including an explanation of their relationship to the assessment information, other existing activities, and management goals, objectives and strategies

· Identify new and existing research, monitoring and evaluation activities

· Needed for future actions – additional future efforts needed to achieve objectives to be funded by Bonneville

· Actions by others – additional efforts needed to achieve objectives to be funded by others


