Note to reviewers: Revisions made to vision/goals/objectives only…comments on description and strategies available for review from WG Coordinator


4.9 	FISH


DESCRIPTION OF THE RESOURCE


There have been 33 species of fish identified within the geographic boundaries of the plan area.  Major river systems include the Fraser and Thompson.  Smaller river systems include the Bridge, Seton, Yalakom, Cayoosh and Portage.  Four species of pacific salmon are found in the plan area; namely sockeye, chinook, coho, and pink.  Steelhead, bull trout, sturgeon, rainbow trout, kokanee and brook trout are found within major stream and lake systems throughout the plan area.  As well, there are many non-game fish species found in all types of habitats within the region.  (See Map ?? for current fish presence inventory – Note map to be updated)


Coho salmon, steelhead, bull trout (blue-listed) and white sturgeon (red listed) populations are of special concern.  Population numbers, habitat quality and quantity are issues that require special management attention in order to bring the populations of these species back to sustainable levels relative to habitat capacities.s.


The vast majority of the fish populations in this plan area are wild stocks.  There is limited stocking of rainbow trout and brook trout carried out in several small lakes which help sustain sport fisheries.  Fishing is important from an economic and cultural perspective for commercial, sport/recreation, tourism and native food fishing purposes.  Fisheries inventory is not complete for the plan area.  For example, bull trout and small lake inventory is ongoing and will eventually add valuable information to resource planning processes. The key fisheries issues are the protection of fish and fish habitat in both rivers and lakes.  Even the smallest creeks may support wild salmon, trout or char species.  Although many very small headwater streams may be barren of fish, they often flow into fish bearing waters and thus are an integral part of the ecosystem.  It is important that riparian areas along fish bearing waters and direct tributaries be left intact.  Forested lands near water bodies are critical for maintaining channel/bank stability and complexity, cool water temperatures, food supply (invertebrate production), nutrient supply and long-term woody debris input.  Given the steep-sloped nature of the planning area along with unstable surface materials, intact riparian areas are critical in ensuring natural control of sediment into streams and lakes.  There are also habitat issues concerning the operation of hydroelectric dams and their impacts on both in-reservoir and downstream riverine habitats.  The plan area has also been identified as a stream temperature sensitive zone, which reflects the very arid climate of this part of the province.  More fisheries land use management effort is currently being directed at this key habitat issue.


The goals of the Provincial Fisheries Program are to conserve the natural diversity of fish and fish habitat and to sustainably manage fresh water sportfishing in British Columbia.  The first priority (for the Province) is conserving wild fish and their habitat including wetlands and riparian areas, and ultimately the conservation and maintenance of genetic and ecosystem biodiversity.  The Fisheries Program (BC Environment) definition of conservation is: the protection, maintenance and rehabilitation of native fish and their habitat to ensure ecosystem sustainability and biodiversity.  The Department of Fisheries and Oceans (DFO) also has the responsibility to protect fish and fish habitat, under the authority of the Fisheries Act.  The long-term policy objective of DFO is to achieve an overall “Net Gain” in the productive capacity of fish habitats.  A fundamental strategy for achieving this objective is to prevent further erosion of the productive capacity of existing habitat by applying the “No Net Loss” guiding principle.  This guiding principle is key to the conservation and protection of fish and fish habitat.





VISION:


To conserve, protect and restore the natural diversity of fish and fish habitats in the plan area, and to ensure ecosystem stability and biodiversity.


�
FISH OBJECTIVES AND STRATEGIES


�
�
Issue:  Lack of readily available fish species distribution and fish habitat inventories.  


More detailed inventory and site specific information is needed to address interactions between development, land use activities and fish and fish habitat within the plan area.  (to be expanded)�
�
�
�
1.1) Goal:  To base resource management decisions on accurate, complete fish and fish habitat inventories.�
�
�
�
1.1.1) Objective:  Complete fish and fish habitat inventories for all the streams in the plan area.


Indicator(s):  Date and accuracy of fish and fish habitat inventory for each stream


Responsibility for implementation:  MELP-Environment; Fisheries Branch to coordinate work done by development proponents.


Responsibility for monitoring:  MELP-Environment, Fisheries Branch�
�



�
�
�
Strategies�
�
�
 �
a�
Existing inventories should be compiled on a common map base.�
�
�
 �
b�
In conjunction with other government agencies and key industries operating in the plan area (i.e. forest industry), a list of inventory requirements should be developed considering key fish species (bull trout, salmon, sturgeon), and completion of these inventories should be prioritized.�
�
�
 �
c�
All spawning, rearing and staging/holding congregation areas within all streams should be identified and mapped during inventories.�
�
�
�
d�
All fish bearing streams and their direct tributaries should be identified and classify accordingly.�
�



�
�
1.1.2) Objective:  Maintain a map base and database of the most current fish and fish habitat inventories, stream and riparian classification and fish presence/absence work in the plan area for use by government agencies, industry and the public.


Indicator(s): Status of the map base and database


Responsibility for implementation: MELP- Environment, Fisheries Branch, MOF-Lillooet District (Need one agency to implement)


Responsibility for monitoring: MELP-Environment, Fisheries Branch�
�



�
�
�
Strategies�
�
�
 �
a�
A map and data library should be established.�
�
�
 �
b�
Government agencies, Crown corporations and others completing inventories should provide their data and maps to Fisheries Branch.�
�
�
 �
c�
Maps and the data library should be updated as new inventories are completed.�
�
�
�
d�
The ‘current’ maps that are to be used for resource management planning and decisions are to be clearly identified.�
�
�
�
e�
Maps and data should be easily accessible, though maps including locations where species are vulnerable (e.g. Bull trout congregation areas) should not be widely distributed.�
�



�
�
Issue:  Degraded fish habitats require restoration


(Note to WG:  These are the remnants from section 6 on the website…and we need to clarify the issue, if this is currently an issue…)also objectives and strategies don’t mention fish…)�
�
�
�
2.1) Goal:  Restore degraded fish habitat�
�
�
�
2.1.1) Objective:  Identify watershed restoration priorities within the plan area and responsibility for completing priority projects.


Indicator(s):  Existence of a listing of watershed restoration priorities


Responsibility for implementation:  MOF


Responsibility for monitoring:  MOF�
�



�
�
�
Strategies�
�
�
 �
a�
The results of the Lillooet District Watershed Ranking ToolScreening Framework and the detailed assessments of priority watersheds should be used to rank priority watershed restoration projects annually and define project responsibilities.�
�
�
 �
b�
The Ministry of Forests should complete this ranking in cooperation with the Ministry of Environment, Lands and ParksForests, Fisheries Branch and the licensees.�
�



�
�
2.1.2) Objective:  Complete priority watershed restoration projects.


Indicator(s):  Extent and location of restoration activities completed compared to listing of priority activities


Responsibility for implementation:  As identified in the watershed restoration planning approach.


Responsibility for monitoring:  As identified in the watershed restoration planning approach.�
�



�
�
�
Strategies�
�
�
 �
a�
Restoration activities such as harvest and road building restrictions, road deactivation, and revegetation of riparian zones should be implemented where watershed management plans indicate, to restore watershed integrity to pre-disturbance conditions where possible.�
�



�
�
Issue:  Key bull trout habitats are/may be at risk due to temperature sensitivity, sedimentation, and access. 


 Bull trout is a provincially ‘vulnerable’ (blue-listed) species, which is named as an ‘Identified Wildlife Species’ under the Forest Practices Code Identified Wildlife Management Strategies. Some critically important habitats for this species occur within the Lillooet Plan Area, including Bull trout are widely distributed throughout the Lillooet Plan Area with known bull trout populations identified in Duffey Lake and associated tributaries, Tyaughton Creek, Tyaughton Lake, Gun Lake/Lajoie Lake and tributaries, and the Yalakom River. Many other bull trout populations exist but have not been documented to date (add list of systems and species needs  from Violet’s work) (Add info why habitats are threatened…temperature and access)


Bull trout are sensitive to stream temperature and do not regularly tolerate water temperatures exceeding 18 Celsius. They also congregate during particular times in their lifecycle, making them vulnerable to overfishing and poaching in easily accessible locations.�
�
�
�
3.1) Goal:  To protect, maintain, enhance and possibly restore bull trout habitat to maintain the provincially significant (does this mean big or what??)clarify) populations of bull trout within the plan area.�
�
�
�
3.1.1) Objective:  Maintain existing suitable bull trout habitat as identified on the most current bull trout habitat map (see map ??….need to clarify if this is possible now)  to maintain existing populations within the plan area


Indicator(s):  The condition of identified spawning grounds, rearing and over-wintering habitats.


Responsibility for implementation:  MOF and other agencies approving development.


Responsibility for monitoring:  MELP-Environment, Fisheries Branch�
�



�
�
�
Strategies�
�
�
 �
a�
For systems that are known to contain bull trout, a 30% gradient should be the default for classifying fish streams. Stream classification for bull trout should be made ‘known’ for forest development planning.�
�
�
 �
b�
After the fisheries inventory has been completed, Wildlife Habitat Areas (WHA) should be established under the Forest Practices Code for key bull trout staging/holding congregation and spawning areas. The intent of  the “Identified Wildlife Management Strategies” for bull trout (anadramous and non-anadramous) under the Forest Practices Code should be followed in the approval of operational plans in WHAs�
�
�
 �
c�
Over time, appropriate watershed assessments should be completed for all stream systems supporting bull trout to assess previous forest development activities, and guide future activities.�
�
�
�
d�
Instream works should be conducted during the established in-stream work windows. (Brian to check that established work windows are for the code)�
�



�
�
3.1.2) Objective:  Minimize future impacts on bull trout habitat by managing access (need to clarify where? Should this be access management or law enforcement?).


Indicator(s):  Level of access to key bull trout habitat


Responsibility for implementation:  MOF, MELP-Environment, Fisheries Branch


Responsibility for monitoring:  MELP-Environment, Fisheries Branch�
�



�
�
�
Strategies�
�
�
 �
a�
Access management plans should be developed for all bull trout watersheds. (can’t find in Appendix)�
�
�
 �
b�
Roads and trail development should be minimized within 500 meters of bull trout wildlife habitat areas (WHAs).  (somewhat different from appendix)�
�
�
 �
c�
Habitat assessments should be conducted prior to development within 500 meters of bull trout streams. (can’t find in appendix)�
�
�
�
d�
(suggested to add a strategy for public education to explaining how important bull trout are and  vulnerability of bull trout in their congregation areas…no discussion on this at last meeting)


�
�



�
�
3.1.3)    Objective: Restore degraded bull trout habitat if identified in the plan area. 


Responsibility for implementation: Project proponents 


Responsibility for reporting: Ministry of Environment, Fisheries Branch


Indicator:  The condition of identified degraded habitats. �
�
�
�
�
Strategies:�
�
�
�
a�
Ministry of Environment, Fisheries Branch, should inform other government agencies of degraded habitat conditions, if any are found, including the options for restoring this habitat�
�
�
�
b�
Where over-wintering habitat has been disturbed, this habitat should be restored by creating deep-water holding areas.�
�
�
�
C�
Where spawning locations are disturbed, these locations should be restored by replacing disturbed sites with more suitable spawning gravel.�
�



�
�
Issue:  Existing hydroelectric facilities have had the greatest negative impact on fisheries in the plan area and annual operations continue to have impacts.  


The large water control facilities in the plan area modify stream flows which has impacts on fish and fish habitat  Also, fish are killed in the hydroelectric turbines (entrainment), stranded in isolated pools during drawdown, and lost in the Seton canal water diversion. (Note to WG: can we add any details on which dams are worse and why so people can really understand the issue.)�
�
�
�
4.1) Goal:  To restore naturalized water flows within watersheds with hydroelectric facilities to the extent possible.�
�
�
�
4.1.1) Objective:  Establish and maintain adequate water flows and reservoir levels to maintain fish and fish habitat in the Seton, Lower and Middle Bridge watersheds.


Indicator(s):  How closely water flows within watersheds with hydroelectric facilities follow the natural patterns


Responsibility for implementation:  BC Hydro and West Kootenay Power


Responsibility for monitoring:   Who?�
�



�
�
�
Strategies�
�
�
 �
a�
Gaps in stream flow data should be filled through further inventory.�
�
�
 �
b�
Existing operators or proponents of new facilities should determine water flow regimes necessary to maintain fish and fish habitat, using procedures defined by provincial and federal fisheries agencies�
�
�
 �
c�
During water use planning for existing or additional hydro electric facilities, the following should be considered:


fish and fish habitat should not be adversely affected


the water budget should be reallocated to meet fish needs.


Impacts from regulated flows on natural hydrological and sediment regimes, such as lack of gravel recruitment and disruption of natural fish movement patterns, should be reduced by developing flow and sediment transport regimes that mimic the natural hydrological cycle as much as possible.


the frequency and magnitude of damaging spills should be minimized at facilities on Bridge and Seton River. (thresholds are needed to define damaging spills)�
�






�
�
4.2) Goal:  To minimize fish mortality in hydroelectric turbine operations.�
�
�
�
4.2.1) Objective:  Improve understanding of  how fish are funneled (entrained) into turbines,  and options to reduce funneling (entrainment) at each facility


Indicator(s):  The estimated level of fish mortalities from hydro turbines


Responsibility for implementation:  BC Hydro


Responsibility for monitoring:  BC Hydro?�
�



�
�
�
Strategies�
�
�
�
a�
Alternative operational practices to reduce fish entrainment and mortality should be examined during the water use planning process.�
�



�
�
4.2.2) Objective:  Implement initiatives to further reduce fish mortality in hydroelectric turbine intake systems.


Indicator(s):  The number of fish mortalities from hydro turbines. (can this be measured??)


Responsibility for implementation:  BC Hydro


Responsibility for monitoring:  BC Hydro?�
�



�
�
�
Strategies�
�
�
�
a�
Initiatives  (i.e., hydroacoustics, screening, louvers) to minimize fish kill in  turbines and intakes should be implemented.�
�



�
�
Issue:  Maintaining provincially endangered white sturgeon.  


White sturgeon is a provincially endangered (red listed) fish species which inhabits the Fraser River, and possibly Seton/Anderson River system in the Lillooet Plan area. Provincially the quantity and quality of habitat is declining.  The lack of a complete inventory may be putting this species at risk in some locations (need to clarify why).  


In addition, the populations in the plan area are relatively stable, compared to other reaches of the Fraser River, because of the inaccessibility of much of the main stem of the Fraser River within the plan area. Increasing access to the river will increase the potential for illegal fishing for sturgeon.


�
�
�
�
5.1) Goal:  Protect, and if feasible, enhance provincially significant populations of white sturgeon within the plan area.�
�
�
�
5.1.1) Objective:  Maintain current population levels.


Indicator(s):  Population levels and habitat inventory results.


Responsibility for implementation:  MELP-Environment, Fisheries Branch


Responsibility for monitoring:  MELP-Environment, Fisheries Branch�
�



�
�
�
Strategies�
�
�
 �
a�
Baseline population and habitat inventories for sturgeon should be completed throughout the plan area.�
�
�
 �
b�
Sustainable sturgeon harvesting rates should be developed and implemented.�
�
�
 �
c�
Sturgeon populations should be monitored at least every 10 years.�
�



�
�
5.1.2) Objective: Minimize  the creation of additional public access on Crown land to the Fraser River to reduce the potential for illegal fishing.  (Concerns raised; access management solution or law enforcement solution – discussion needed)


Indicator(s):  Increases in levels of access to the Fraser River.


Responsibility for implementation:  Agencies considering development proposals along the Fraser River


Responsibility for monitoring:  MELP-Environment, Fisheries Branch�
�



�
�
�
Strategies�
�
�
�
a�
Agencies reviewing proposals that would increase access to the Fraser River and other rivers systems where white sturgeon are identified should refer these proposals to Ministry of Environment, Fisheries Branch.�
�



�
�
Issue:  Appropriate management of temperature sensitive streams.  


A portion of the plan area is situated in one of the provinces most arid climates which experiences extreme summertime temperatures – particularly the Interior Douglas Fir (IDF), Ponderosa Pine (PP), Bunchgrass (BG), and Montane Spruce (MS) biogeoclimatic zones. High stream temperatures have been documented in the Fraser River and the confluence’s of the main tributaries within the plan area (e.g. Bridge River, Yalakom River).  Fish disease and mortality has resulted in the Fraser River where stream temperatures are above tolerance levels for salmon, trout, bull trout and other char species.  Coho salmon, steelhead, and bull trout (blue listed) are at least three species at that require cool to cold water to successfully carry out their life processes. It is important to retain remaining cool water refuge areas from temperature increases to retain habitat for these species.


(Note: Table member not convinced this is an issue – needs further discussion)�
�
�
�
6.1) Goal:  To develop a process to protect against increased stream temperatures in temperature sensitive streams and, where past land use practices have resulted in higher temperatures, reduce stream temperatures to natural levels (who will determine this?).�
�
�
�
6.1.1) Objective:  Define temperature sensitive streams within the plan area for designation under the Forest Practices Code of BC Act.


Indicator(s):  Existence of a process to identify temperature sensitive streams within the plan area; list of designated streams within the plan area.


Responsibility for implementation:  MELP-Environment, Fisheries Branch and MOF


Responsibility for monitoring:  MELP-Environment, Fisheries Branch�
�



�
�
�
Strategies�
�
�
 �
a�
Fish distribution maps and biogeoclimatic zone maps should be reviewed to identify areas where temperature sensitive streams may exist.�
�
�
 �
b�
The Crown land versus non-Crown land impacts on temperatures in potentially sensitive streams should be considered.�
�
�
 �
c�
Additional information should be collected on stream temperatures (particularly in upland areas) to identify remaining cool water refugia�
�
�
�
d�
A rationale to explain why particular streams should be designated as temperature sensitive under the Forest Practices Code should be jointly prepared by the Ministry of Forests and the Ministry of Environment.�
�



�
�
6.1.2) Objective:  Develop and implement appropriate practices for designated temperature sensitive streams, to maintain shade which ensures stream temperatures do not increase.


Indicator(s):  Practices implemented near temperature sensitive streams


Responsibility for implementation:  Agencies reviewing development proposals


Responsibility for monitoring:  MELP-Environment, Fisheries Branch�
�



�
�
�
Strategies�
�
�
 �
a�
Practices that are appropriate for the conditions in Lillooet should be developed to provide shade on identified temperature sensitive streams and their direct tributaries. These practices should be considered for incorporation into Forest Development Plans and Silviculture Prescriptions, and other types of plans for resource development and use.�
�
�
�
b�
Aspect, slope, and other biophysical features of the basin(s) around temperature sensitive streams and their tributaries should be considered when developing appropriate practices for particular sites.�
�



�
�
6.1.3) Objective:  Where streams temperatures are above tolerance levels for fish, where feasible, create shade to reduce temperatures to tolerable levels.


Indicator(s):  Kilometers of streams where temperatures have been restored to tolerable levels; number of stream temperature rehabilitation projects


Responsibility for implementation:  Project proponent/approval by the Ministry of Environment


Responsibility for monitoring:  MELP-Environment, Fisheries Branch�
�



�
�
�
Strategies�
�
�
 �
a�
MELP/DFO should communicate the temperature sensitive streams needing rehabilitation broadly in local communities and to stewardship groups to encourage rehabilitation projects.�
�
�
�
b�
Rehabilitation projects should be reviewed by DFO and MELP for technical feasibility.�
�
�
Appendix __ Information on Temperature Sensitive Streams From Okanagan Shuswap Plan


Temperature�
7)  Maintain stream temperature conditions considered necessary to sustain and protect fish and fish habitat. 


Intent


i) To use the best current knowledge.  (See Table 2.) [new]


ii) The pursuant strategies may be best managed at a watershed, or a sub-drainage level.


iii) Applies to both Crown and private land. 


iv) It is intended that this would apply to private land through voluntary stewardship agreements, in a co-operative manner with private landowners, etc.


v) Direct solar radiation on streams and ambient temperatures are the primary factor influencing temperature changes in the stream and buffer strips can be effective in preventing stream temperature increases. 


vi) As a rule of thumb, streams flowing through the IDF, ICH, PP and the BG biogeoclimatic zones are susceptible to rapid temperature changes as the result of vegetation removal, however streams originating in the MS of ESSF are also influenced by shading and may require site specific retention.


vii) Avoid practices that create cumulative temperature increases that eventually produce high downstream temperatures.


xvi) This objective applies to streams with temperatures approaching or exceeding the maximum preferred temperatures for migration, spawning, incubating or rearing.  Strategies need to be more rigorously applied as the temperature approaches the maximum preferred temperature.  Addressing potential temperature increases early on when cheaper opportunities exist is preferred. This would also assist in avoiding cumulative temperature impacts much further downstream.


xviii) The intent of the strategies pursuant to this objective is not for them to be incremental protection to the direction provided in the Riparian and Wetlands section.  These are only intended to guide the location of where the riparian protection is applied.


xix) For Crown land timber harvesting activities, this objective will be addressed through the placement of “enhanced riparian reserves” (see the Riparian and Wetlands section, strategy 1.1b), or application of Section 22(1) of the Timber Harvesting Practices Regulations.


�
�
�
7.1) Plan development activities along streams such that stream water temperatures should not increase as a result of operations to the point that they would be detrimental to fish and fish habitat.


Intent 


i) Apply the riparian buffers to maximize natural shade on all fish streams and those tributary streams that may increase fish stream temperatures.  (This is not intended to override other riparian protection objectives.)


ii) Encourage proponents and other parties to collect valid information on stream temperatures for consideration in the planning process.


iii) The results of ongoing research initiatives should be incorporated into development planning.


iv) It is recognized that private land activities can significantly impact stream temperatures, and that natural conditions (i.e.; in grasslands) may result in high temperatures.  There is no intent to reverse such impacts through other resource management but there is an expectation that conditions will not be exacerbated.


v) Potential temperature impacts to fish streams as well as S4 non fish, S5 and S6 stream which are directly tributary to fish streams should be addressed in pre-development planning.


�
�
�
7.2)  Protect identified  cold water sources that influence stream temperatures.


Intent:


i) Cold water sources are sources of water that have a measurable influence on the receiving water in the fish stream.  They may be tributary stream or an area of ground water discharge.


ii) These will be identified by “fish” agencies, as well as resource development proponents.


iii) Proponents would only be expected to identify these during normal fish/water inventory/assessment projects.


iv) Proponents to develop site specific management prescriptions (utilizing riparian protection provisions) to buffer against detrimental changes in the temperature regime of the cold water.  (This is not considered incremental to the riparian provisions.)





Note: There isn’t a 7.3 or 7.4 in the Okanagan text�
�
�
7.5)  Avoid activities that could result in increases to stream temperature. 


Intent:


i) Applies to activities not covered by the Forest Practices Code.


�
�



�
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Bull trout (Salvelinus confluentus) 





WHA planning objectives


Retain functioning riparian areas around critical habitats. 


Minimize problems associated with access. 





Wildlife habitat area


When considering a proposed WHA, consult with regional fisheries section heads over staging, spawning and over-wintering congregations or where obstructions to upstream migration cause bull trout to collect. 





A congregation is defined as a significant portion of a run. A significant portion will be between 20 and 80% of the adult population of a run, depending on professional judgement. True congregations will be intuitively obvious at critical times of the year. They should be based on a ground survey or aerial redd count that identifies a significant portion of the run accumulating at a specific location/habitat. A fairly quick survey of a system that looks at key probable habitats but only identifies a `significant' congregation at one or two locations should be sufficient. For example, in a river system you may find a few individuals or pairs of bull trout scattered over a long stretch of river but also find a school of 20+ individuals at a barrier falls or likely spawning area. In this case, it is the 20+ concentration that is considered significant. 





The WHA should extend 500 m around the congregation on all sides. Where the congregation is occupying a single pool, the WHA will be more or less circular with a radius of 500 m. Where the congregation is spread out along a stream reach, the WHA can be elongated up to 2 km. 





GWM management objectives


Avoid creating access to the congregation. 


Maintain stream channel integrity, groundwater flow, substrate composition, cover and natural temperature regimes. 


General wildlife measures


�PRIVATE��These measures must be applied within a WHA approved for the species. 


Access


Do not construct roads and excavated or bladed trails unless the district manager and regional fish and wildlife manager are satisfied there is no other practicable option and the variance is approved by the district manager and regional fish and wildlife manager. Where there is no alternative to road or trail development, close to public during staging and spawning times and rehabilitate as soon as possible. 


Do not build stream crossings within the WHA. 


Maintain or rehabilitate riparian and aquatic habitat to a properly functioning condition. 


Do not develop recreational trails, facilities or structures. 


Ensure large woody debris (LWD) recruitment based on life expectancy and decay periods of naturally occurring adjacent tree species in LWD dependent streams.�
�



Management considerations (not mandatory)


Harvesting and road development adjacent to WHAs may increase storm volume and peak flows in streams. In addition, poaching is a serious problem in remote areas and roads provide access to anglers and poachers. 





Minimize cattle access to aquatic and riparian habitats in areas occupied by bull trout. 





Minimize road development within 500 m of stream and stream crossings. 





Ensure that sedimentation and erosion are controlled. 





Minimize upstream and upslope impacts to prevent siltation, temperature and hydrologic problems in reaches supporting bull trout. 





Ensure LWD recruitment over time. 





Avoid development of recreational trails, facilities or structures immediately adjacent to WHAs. 





Landscape unit planning considerations (not mandatory


Retain habitat in an interconnected mosaic that prevents fragmentation and the subsequent isolation of populations. Except for populations upstream of migration barriers, subpopulations that occur in the same watershed likely exchange individuals and re-establish each other following catastrophic events. Studies on these clusters of subpopulations (metapopulations), indicate that the likelihood of persistence decreases as local populations become isolated from each other through the creation of barriers to movement. Obstructions to bull trout movement can be fairly obvious (e.g., jump height and water velocity), more subtle, such as degraded habitats (e.g., water temperatures and pool depth), or in-stream structures such as culverts. The risk of extirpation rises whenever migration barriers increase habitat fragmentation. 





Higher level plan recommendations (RMZ objectives


Wildlife habitat areas will provide some protection of critical concentrations, such as spawning sites, but they cannot address all aspects of the bull trout's life history requirements. Because this species is especially sensitive to overfishing and habitat degradation and some life forms migrate and use a variety of sparsely distributed habitats, its requirements must be addressed at the forest level in order to effectively manage for populations. 





The following recommendations are not mandatory, are not to be inferred as government direction and are not intended to have application across the entire planning area. Instead, they should be considered for areas upstream and upslope of the lowest reach occupied by bull trout, where 1) streams are sensitive to disturbance, 2) fry and juvenile densities are higher than average based on literature, 3) habitat is high quality, or 4) population or habitat is regionally or provincially significant. These recommendations are based on the best technical information on the species at this time and some or all of them should be considered for application in localized portions of a planning area where the planning table intends to propose a conservation objective for the species. Planning tables are expected to consider these recommendations along with other proposed timber and non-timber resource objectives. If necessary to accommodate other objectives, planning tables should consider restricting the distribution of the recommended management practices, rather than modifying the practices themselves. 





Objectives


To prevent habitat fragmentation and degradation by minimizing access and maintaining natural channel morphology, substrate composition, cover and temperatures in watersheds where bull trout occur. 





Recommendations


In sub-basins where bull trout spawning or rearing is known to occur or may occur (either from existing records or from the results of fish stream identification activities) and forest development is planned within the next five-year period, any of the following criteria are recommended as supplemental triggers for the watershed assessment procedure (WAP):





sub-basins where a significant number of mass wasting events have occurred (i.e., more than one landslide/km2 and more than two mass wasting events entering the mainstem river) 





sub-basins where there is either high road density (i.e., more than 150 m of road/km2) or high stream density (i.e., more than one km of stream/km2) on unstable or erodible soils 





sub-basins with a significant number of stream crossings (i.e., more than 0.6/km2 in the interior or more than 1.4/km2 on the coast)





If the WAP determines that the watershed is sensitive to disturbance (a rating of medium or high in the hazard category), bull trout populations are at risk. Where bull trout populations are at risk, the temporal and spatial layout of cutblocks, hydrologic, green-up and recovery standards, and road layout and design must be considered.
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