4.14	RIPARIAN ECOSYSTEMS



DESCRIPTION OF THE RESOURCE

Note: Excerpted from the MAA…needs refinement for local conditions.



Riparian habitat (habitat adjacent to a lake, stream or river; influenced by surface water) is vitally important for many species, particularly fish, amphibians, moose, grizzly bear and many birds.  Riparian forests are generally dense and moist with understories dominated by shrubs and herbs, making them excellent habitat for many warbler species.  Seasonal flooding or high water tables influence this habitat. Coarse woody debris in the form of large fallen trees and snags provide habitat for many wildlife species such as furbearers and bats. CWD influences streambed stability and provides cover for fish.  Wildlife may also use riparian corridors for migration or daily travel. 



Riparian forests are also highly productive timber areas, however, timber harvesting and road building can cause stream degradation, fragmentation of habitat and loss of connectivity to upland areas. Riparian areas can also be impacted by livestock grazing.  If not properly managed, high levels of grazing can lead to increased pathogen contamination, turbidity, sedimentation, and streambank degradation. Riparian habitat is also at risk from erosion due to unstable soils and from pollution of watercourses by runoff and leaching from agricultural activity or mining.



Current Status and Anticipated Trends



The Forest Practices Code (FPC) as well as the Mineral Exploration Code (MX Code) requires Riparian Reserve Zones around some streams and water bodies. Depending on the stream classification (stream width), FPC reserve zones (i.e., no-harvest buffers) vary between 0-50m. Although S3, S2 and S1 streams require 20,30 and 50m buffers respectively, no reserve zones are required for S4-S6 streams. Because some fish may be present in S4 streams, these headwater streams remain vulnerable to resource development practices. Overall, however, the FPC riparian reserve zones reduce the risks to S1,S2 and S3  stream classes and help maintain some riparian values (e.g., fish habitat, water quality). However, to maintain some terrestrial vertebrates (birds, amphibians), wider reserve zones may provide better protection than these relatively narrow strips. 



Range management in riparian areas is currently guided by the FPC Riparian Management guidebook, which provides recommendations for “Best Management Practices”.  Riparian values must be addressed in all current range use plans.  In the Plan Area, all range use plans address riparian values using the FPC guidebook.  In-house riparian remedial measures have been developed by provincial range specialists and district staff are being trained to use the model for damaged riparian areas, but there is no funding source for remedial measures.  A formal inventory of riparian areas impacted by livestock grazing is not available for the Plan Area.  Some impacted areas are identified in selected range use plans but not all known impacted areas will be addressed (despite a remedial measures process in place) due to constraints in resources (MOF, Range).



Although FPC riparian reserve zones provide habitat protection on forested crown lands, private lands or unforested (grassland) riparian habitat has remained vulnerable to land use practices.   Some of the rarest habitats in the district occur within the riparian zones in the dry ecosystems (BG, PP, IDFxh biogeoclimatic zones, subzones).  As such, these habitats are particularly vulnerable to unconstrained livestock grazing. While the Riparian Area Guidebook outlines some best management practices there are very few legal requirements constraining livestock use in riparian areas. Dry ecosystem riparian areas are considered at high risk within the Plan Area.

Wildlife species in British Columbia have been assigned to 3 categories to reflect differing

Current practices (FPC Riparian Reserve Zones) are providing some riparian protection, however, since many recommendations (i.e., partial retention in Riparian Management Zones, Best Management Practices) outlined in the Guidebooks remain discretionary, riparian values still remain somewhat vulnerable to resource development. A landscape-level approach would provide better riparian corridor protection that encompasses headwater streams as well as floodplains downstream to maintain hydrologic connectivity and biodiversity.



VISION

Functioning riparian areas exist along stream systems in the plan area. 

RIPARIAN ECOSYSTEM OBJECTIVES AND STRATEGIES

Issue 1 – Management Practices in Riparian Areas 

Note to reviewer: These 2 alternatives reflect the initial approaches considered by the WG. During the examination of these 2 alternatives, the WG decided to analyse a broader range of alternatives, including the Okanagan-Shuswap approach and the DFO letter to MOF District Managers. Text has not been crafted for these additional approaches at this time.

ALTERNATIVE 1 – Based on FPC Best Management Practices

��1) Issue: Current practices in riparian areas of S4-S6 streams may be putting fish habitat at risk

Industrial activities (e.g., forest harvesting) within riparian areas may have a negative impact on fish and fish habitat.  Properly functioning  riparian areas are important for the maintenance of cool stream temperatures, sediment control,  food supply (invertebrate production), nutrient supply, channel bank stability, channel complexity and long term woody debris. These riparian characteristics are protected under the Federal Fisheries Act (Sec. 35 and 36).  Management of riparian reserve zones and management zones on small fish-bearing (S4) and non-fish bearing streams (S5, S6) can be improved on the ground. ����1.1) Goal:  Prevent negative impacts to riparian areas along small fish bearing (S4) and non-fish bearing (S5, S6) streams ����1.1.1) Objective:  Maintain functioning riparian areas on S4, S5 and S6 streams by implementing the intent of the best management practices in the FPC Riparian Management Area Guidebook. The Fish Technical Committee will make site-specific recommendations that are implemented when needed to achieve the intent of the Guidebook in a cost-effective and safe manner.

Indicator:  km of streams having best management practices applied

Responsibility for implementation: Ministry of Forests

Responsibility for monitoring: Ministry of Forests��

���Strategies:����a�The Fish Technical Committee should include Ministry of Environment Fisheries Branch, Department of Fisheries and Oceans, and local timber companies. (or enhanced referral??…)����b�Operational plans should only be approved if they follow the best management practices in the FPC Guidebook or recommendations of the Fish Technical Committee.��

�ALTERNATIVE 2 

��1) Issue: Current practices in riparian areas of S4-S6 streams are putting fish habitat at risk

Timber harvesting within riparian areas can have a negative impact on fish and fish habitat.  Properly functioning  riparian areas are important for the maintenance of cool stream temperatures, sediment control,  food supply (invertebrate production), nutrient upply, channel bank stability, channel complexity and long term woody debris. These riparian characteristics are protected under the Federal Fisheries Act (Sec. 35 and 36).  

Management of riparian reserve zones and management zones on small fish-bearing (S4) and non-fish bearing streams (S5, S6) can be improved on the ground. 

(need to add description of current practice)����1.1) Goal:  To prevent negative impacts to riparian areas along small fish bearing (S4) and non-fish bearing (S5, S6) streams ��MHLP��1.1.1)  Objective:  Maintain the structural and functional integrity of riparian areas along small fish bearing (S4) streams by:

with low windthrow hazard (based on Windthrow Handbook for British Columbia Forests), maintain a 10-meter reserve and a 20-meter management zone with 50% basal area retention

with moderate or high windthrow hazard (as above)- maintain a 10-meter reserve zone and a 30-meter management zone with 80% basal area retention

Indicator:  The percentage (of km of S4 fish streams/of drainages/of what?)of developments conforming to S4 stream riparian recommendations

Responsibility for implementation: Ministry of Forests

Responsibility for monitoring: Ministry of Forests.��

���Strategies:����a�??����b���

MHLP��1.1.1)  Objective:  Maintain the structural and functional integrity of riparian areas along small non-fish bearing (S5 and S6) streams by implementing the following practices: 

S5 - 20 meter reserve, 20 meter management zone, with 50% mature basal area retention.  

S6 1.5 – 3metres wide:  – 10  meter reserve, 20 meter management zone, with 50% mature basal area retention

S6  <1.5 meters wide  - 20 meter management zone, with 25% mature basal area retention (to be averaged over a stream reach (applies to all or just this one??…)

Indicator:  The percentage of developments conforming to S5 and S6 stream riparian recommendations. (??as for S4)

Responsibility for implementation: Ministry of Forests

Responsibility for monitoring: Ministry of Forests��

���Strategies�������

If this alternative is selected, add objective about allowing natural restoration of logged riparian areas – strategy is no brushing

Note to reviewer: The following information on ‘fisheries priority watersheds’ is part of Alternative 2 but has not been crafted as an issue/goal/objective pending WG and Table discussion and incorporation into an alternative.

FISHERIES PRIORITY WATERSHEDS:

Note:  The following list of priority watersheds was compiled by Dean Watts (DFO) and Brian Chan (MELP) for consideration by the Fish/Water Working Group and the LRMP Table.  This list is presented in order of importance (from a fisheries perspective.)

Criteria used in the selection of the priority watersheds include:  fish escapement, general distribution, threatened stocks, fish habitat quality and quantity, importance of commercial, recreation, tourism, and food fishery, and the need for further inventory to complete the information base.

Yalakom River

Kwoiek Creek

Upper Bridge River

Cayoosh Creek

Tyaughton Creek

Texas Creek

Gun Creek

Seton-Portage

Lower Bridge River

French Bar Creek

Options to Consider (MELP/DFO):

For the top two priority watersheds (Yalakom and Kwoiek):

some form of protection (Goal 2 protected area); or

A Special Resource Management Zone:  with a 200-metre reserve zone for the main stem (100m on each side.)  As well, a 100-metre reserve (50m on each side) on known fish-bearing tributaries.  For direct tributaries that are non-fish-bearing, apply the S4 guidelines (in general management) to S5 and S6 streams.

For the Upper Bridge River, recommend a Special Resource Management Zone with the following requirements:

a 100 metre wide (total width) reserve zone on the mainstem Upper Bridge River;

For direct tributaries (fish and non-fish-bearing) move up one stream class (e.g., for S6 streams, apply the S5 guidelines - FPC and general management.)

For the remaining 7 watersheds: (Cayoosh, Tyaughton, Texas, Gun, Seton-Portage, Lower Bridge, French Bar), move up one stream class (e.g., for S6 streams, apply the S5 guidelines – FPC & general management).  There is a need to integrate with the Water section priorities (IWAP data from Des) to determine special management (access constraints, enhanced riparian protection, ECA limits, etc.).  

Note to reviewer: Appendix 1 contains a description of the analysis of alternatives. 



��Issue:. Management of  forest health agents in riparian areas.

In the Lillooet plan area, spruce, douglas-fir and pine are susceptible to bark beetle outbreaks.  Spruce, in particular, is often found in riparian areas.  Forest health management activities need to be implemented to avoid bark beetle population outbreaks which have resulted in the harvesting of riparian areas in the past.����2.1)  Goal:  Maintain  the function of riparian areas when  forest health management is necessary.��IMPL��2.1.1)	Objective:  Maintain the function of riparian areas by minimizing the impact of forest health management activities directed at  preventing  bark beetle outbreaks.   

Responsibility for implementation: Ministry of Forests 

Responsibility for monitoring: Ministry of Forests

Indicator:  The number of bark beetle outbreaks arising from infestations in/adjacent to�riparian areas. (Note to WG: May need another indicator for “number of functioning riparian areas”)��

�Ag��Strategies����a�Activities such as stand susceptibility/risk rating and beetle incidence mapping should be completed to encourage proactive bark beetle management in operational plans.����b�Detailed aerial forest health inventories should be completed annually to locate and monitor bark beetle activity.����c�Trap trees and pheromone baiting should be used to manage bark beetle populations within/adjacent to riparian areas.����d�Sanitation should be the primary approach in riparian areas, rather than salvage.��

Note to Reader: Grazing and agriculture related issues regarding riparian management are included in the Range and Agriculture sections.



�APPENDIX 1

Riparian Management Analysis 



Objectives

Evaluate the timber impacts of riparian management alternatives

Develop an understanding of the on-the-ground implications of the alternatives to craft an appropriate approach for the plan area



B.  Steps in the analysis:



Select alternatives

The Working Group selected the following alternatives for analysis and consideration:



Forest Practices Code requirements (FPC)

Alternative 1 - BMPs = Alternative 1 from the text based on Forest Practices Code Best Management Practices

Alternative 2 = as per the text

OKSHU LRMP = Okanagan Shuswap LRMP approach

DFO letter = based on a letter from the Department of Fisheries and Oceans to Ministry of Forests Managers



Describe alternatives

Table 1 describes the specific practices associated with each alternative for each stream class. 



Table 1. Description of Riparian Management Alternatives





Stream Type/Option�Fish Stream or Community Watershed?�Stream or Channel Width (m)�Riparian Management Area (RMA)�����Reserve Zone Width (m)�Management Zone Width (m)�% Basal Area Retention�Total RMA Width (m)��S1 (large rivers, fish stream)�YES�> or = 100�0�100�50%�100��  FPC��������  Alternative 1 - BMPs��������  Alternative 2��������  OKSHU LRMP��������  DFO letter����������������S1 (except large rivers, fish stream)�YES�>20<100�50�20�50%�70��  FPC��������  Alternative 1 - BMPs��������  Alternative 2��������  OKSHU LRMP��������  DFO letter�����������������



Stream Type/Option�Fish Stream or Community Watershed?�Stream or Channel Width (m)�Riparian Management Area (RMA)�����Reserve Zone Width (m)�Management Zone Width (m)�% Basal Area Retention�Total RMA Width (m)��

S2 (fish stream)�YES�> 5 < or =  20�30�20�50%�50��  FPC��������  Alternative 1 - BMPs��������  Alternative 2��������  OKSHU LRMP��������  DFO letter����������������S3 (fish stream)�YES�1.5 < or = 5�20�20�50%�40��  FPC��������  Alternative 1 - BMPs��������  Alternative 2��������  OKSHU LRMP��������  DFO letter����������������S4�YES�< 1.5������  FPC���0�30�25%�30��  Alternative 1 - BMPs���10�20�25%�30��  Alt. 2 – low   windthrow���10�20�50%�30��  Alt. 2 – med/ high windthrow���10�30�80%�40��  DFO letter���0�30�Approaching 100%�30��OKSHU LRMP – low windthrow���10�0�N/A�10��OKSHU LRMP – med/high windthrow���10�20�30%�30��  OKSHU LRMP�Community Watershed – no fish��0�0�5 m. machine free/10 m. retain understory/ no more than 25% not greened-up�0����������S5�NO�> 3������  FPC���0�30�25%�30�� Alternative 1 - BMPs���0�30�30% on streams >10 m�30��  Alternative 2���20�20�50%�40��  OKSHU LRMP���10�20�25%�30��  DFO letter

Direct tributaries to fish streams



Other streams (BMPs)���0







0�30







30�Approaching 100%





30% on streams >10 m�30







30�����������



Stream Type/Option�Fish Stream or Community Watershed?�Stream or Channel Width (m)�Riparian Management Area (RMA)��S6�NO �������  FPC��< or = 3�0�20�5%�20��  Alternative 1 - BMPs��< or = 3�0�20�5% and non-merch cover within 5m�20��  Alternative 2��1.5 - 3�10�20�50%�30����<1.5�0�20�25%�20��  OKSHU LRMP��1.5 – 3 �10�10�5 m. machine free/10 m. retain understory/ no more than 25% not greened-up�20��  DFO letter 

500 m up direct tributaries up fish streams 

Beyond 500 m.  on direct tributaries and other streams (BMPs) ��< or = 3�0







0�20







20�Approaching 100%





5% and non-merch cover within 5 m.�20







20

��



Map stream classification for test watersheds 

Based on the updated fish distribution/stream classification and community watershed maps, Working Group members mapped and classified streams within the 4 test watersheds  (French Bar, Hope/Hurley, Kwoiek, Texas)



GIS analysis

The alternatives were then applied to each of the 4 test watersheds to evaluate the timber harvesting land base area that would not be available for harvesting with each alternative.  Table 2 illustrates the format of the analysis report. 





Table 2. Riparian Alternative Area Analysis Report



Watershed name:  					





Approach�Km of streams�Area (ha) (b)���

S4�

S5�

S6�S4�S5�S6������RZ�MZ�RZ�MZ�RZ�MZ��TSR2(a)�����������FPC�����������Alt. 1 – BMPs�����������Alt. 2�����������OK/SHU�����������DFO letter�����������Notes: 

TSR2 refers to Timber Supply Review 2 and is used as a base to indicate what is currently included in the timber supply review, and would not be incremental for an alternative.

This analysis will be completed for both the forests landbase and the timber harvesting land base.

A preliminary analysis has been completed however refinements are needed for a final analysis. Please contact the Working Group Coordinator – Cindy Pearce, if you want to receive the detailed analysis.

Assessment of risk to fish species

A preliminary assessment of the risk to fish species has been prepared by MELP and DFO biologists. This is presented in Table 3 (next page). Explanations of the risk categories follow the table.

Timber supply analysis

Analysis of the timber supply implications may be conducted, but may not be necessary as the indication of timber harvesting land base impacts may be adequate.�

Table 3. Preliminary Assessment of Risk to Fish Populations created by Riparian Management Alternatives



�Risk level��Stream Class�High�Moderate/ High�Moderate�Moderate-Low�Low���������Priority watersheds����Code�200 m. reserves on Yalakom and Kwoiek

100 m. reserve on Upper Bridge River��S1�����Code��S2����Code�Same as FPC for S1��S3��Code with no trees left in the RMZ�Code with no trees left in the RMZ�Code with trees left in management zone�Same as FPC for S2��S4�Code with no trees left in the RMZ�Alternative 1 - BMPs�OK/SHU�DFO/Alternative 2�Same as FPC for S3��S5�������- direct tributary to fish stream�Code with no trees left in the RMZ�Alternative 1 - BMPs�OK/SHU�DFO/Alternative 2�Same as FPC for S4 on other priority watersheds��- other streams��Code�Alternative 1 – BMPs�OK/SHU�Alternative 2��S6�������- 500 m. of direct tributaries to fish streams�Code with no trees left in the RMZ�Alternative 1 - BMPs�OK/SHU�DFO/Alternative 2�Same as FPC for S5 on other priority watersheds��- other stream��Code�Alternative 1 - BMPs�OK/SHU/BMPs for <1.5 m. streams�Alternative 2���Risk level descriptions (Note to WG: initial revisions made - to be refined further)

Very low risk: most populations likely to remain stable, or possibly increase where riparian habitat restoration is successful; likely to be multiple areas of riparian habitat which will allow habitats to withstand changes due to all but the most catastrophic natural habitat-replacing events; where local extirpations occur, connectivity (continuity of habitats) will likely allow for re-establishment of replacement populations. 

Low risk: some populations likely to remain stable, or possibly increase where riparian habitat restoration is successful; some populations dependent on habitats in short supply may decline; likely to be multiple areas of riparian habitats which will allow habitats to withstand changes due to most natural events; where local extirpations occur, connectivity may allow for re-establishment of replacement populations.  

Moderate risk: likely to result in reductions in some local populations with others remaining stable; local extirpations are possible where populations are left vulnerable to increased stress; may be sufficient redundancy in riparian habitats to withstand changes due to most natural events; where extensive areas of altered riparian habitats are present, these will create imbalances over time; re-establishment of locally extirpated populations may be limited by lack of connectivity. 

High risk: likely to result in significant declines in some populations with some local extirpations due to the lack of suitable riparian habitats; The lack of redundancy in habitats will mean that any changes due to natural events will likely result in further local extirpations; extensive areas of altered riparian habitats will create imbalances in habitat over time; may contribute to semi-permanent and/or regional extirpations if risk level is long-lasting and/or covers a significant portion of a given population’s range. 

Very high risk: major reductions are likely in populations that are dependent on intact riparian habitats; many local extirpations; extensive areas of altered riparian habitats will create imbalances over; significant potential for contributing to permanent and/or regional extirpations or extinctions if risk level is long-lasting and/or the area at risk covers a significant portion of a given population’s range. 
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