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5690 Lakeshore Road NE
Salmon Arm, BC  V1E 3P5

Phone/Fax: (250) 832-3095

Email: streamworks@telus.net

August 1, 2008
BC Timber Sales – Kootenay Business Area
1907 Ridgewood Road
Nelson BC,  V1L 6K1

Attention: Mr. Al Pollard, RPF 


Re:  Proposed Harvesting/Salvage in the Mark Creek[image: image1.jpg]


 Community Watershed 
Dear Mr. Pollard:
At your request, I have reviewed recent (2008) forest development plans for the Mark Creek Community Watershed.  This letter summarizes my findings and recommendations with regards to possible hydrologic implications of the proposed harvest.  The assessments are based on an update of Equivalent Clearcut Areas (ECA) for the watershed, and recent field assessments (June 2008) conducted at selected sites.  An ECA table prepared by BC Timber Sales - Kootenay Business Area (BCTS), along with a watershed map (Figure 1) showing existing openings, proposed harvest and areas of mountain pine beetle (MPB) susceptible stands, have been included as attachments to this letter.
Under the direction of BCTS, Streamworks Unlimited (Streamworks) has been following forest development in Mark Creek since it completed a full watershed assessment in 2005 (Streamworks 2005, 2006, 2007).  As recent as last year, Streamworks conducted a review of proposed harvesting and potential MPB impacts in Mark Creek.  Much of the discussion and recommendations outlined in the previous letters and reports remain valid and are not fully re-iterated in this document.  This document should be considered an extension to these previous discussions and reports.  
Proposed Harvest Area and ECA Management
In general, it appears that the proposed harvesting is in keeping with the recommendations of the previous hydrologic assessments and Ministry of Forests and Range Extension Note 88 – Mountain Pine Beetle, Forest Practices and Watershed Management (Winkler et. al. 2008).  It is assumed that all of the proposed blocks are focused on harvesting mature pine stands in advance of MPB infestation.  Some of the proposed blocks include areas of existing MPB damage identified during an overflight in late summer 2007. The proposed blocks are well distributed spatially (and with regard to elevation) in the watershed while avoiding the upper portions of Sub-basins 2 and 3.  These higher elevation areas have fewer pine stands and widespread MPB mortality is not anticipated.  The upper portions of Sub-basins 2 and 3 are considered to be the source area for summer peak flows in the watershed (Streamworks 2005).  Leaving these areas intact will ensure relatively stable summer peak flows in the watershed.  Harvesting in other areas of Mark Creek will encourage desynchronization of runoff as snowmelt in these lower areas will occur in advance of the hydrograph peak. 
Table 1 provides a summary of ECA levels in Mark Creek by sub-basin, including existing and proposed cutblocks and roads.  Assuming no canopy loss (due to MPB) other than the proposed cutblocks, ECA will remain below 10% in all sub-basins (except the residual) indicating low risks for flow regime change [Note: the residual area is not a sub-basin.  ECA levels in the residual area have little meaning with respect to peak flows in the mainstem channel.  ECA in the residual area is accounted for in the calculation for the watershed as a whole].    
Areas of mature pine shown in the Table 1 suggest that substantially increased ECA levels could result in Sub-basins 1 and 5, should large areas of mature pine be lost to MPB attack and/or salvage.  Clearcut salvage of all pine stands would result in an ECA level of 66% in Sub-basin 1 and 43% in Sub-basin 5, representing a high risk for flow regime change in these sub-basins.  ECA in the watershed as a whole would reach 33%, representing a moderate risk of flow regime change.  Hydrologic change associated with salvage logging will vary with the amount of ground disturbance, the degree of drainage disruption and the degree of understory damage (Winkler et. al. 2008).  Peak flow risks in Sub-basin 5 would be somewhat mitigated by the storage capacity of the lakes and wetlands found along the main channel.  On balance, given a scenario of widespread destruction of pine in Mark Creek related to MPB, Sub-basin 1 has the greatest chance of experiencing elevated peak flow.  The proximity of Sub-basin 1 to the Mark Creek reservoir compounds the level of risk and the need for effective management.
If mature pine stands are left un-salvaged, some areas may be spared from infestation, and it may take some time for MPB to spread through the watershed.  Where MPB-attacked stands are left to deteriorate naturally, hydrologic change is relatively gradual as trees slowly die, lose needles, turn grey, lose fine branches and eventually fall to the ground (Huggard & Lewis 2007, Winkler et. al. 2008).  Hydrologic change related to MPB mortality would depend on the percentage of overstorey killed, the presence, age and density of advanced regeneration and understory vegetation.  Recent research has shown that the hydrologic condition of standing dead pine (grey attack stage) falls somewhere between a clearcut and a green stand (Beaudry 2007, Boon 2007).  There appears to be some hydrologic benefit to leaving dead stands intact, relative to a clearcut/salvage.  The reasons for this are not clear at this stage, but may have something to do with dead stems providing some shade and impeding the movement of air across the ground surface, thereby slowing snowmelt.  In an un-salvaged block, deciduous trees, understory vegetation, advanced regeneration and other sources of cover all remain intact and this likely also contributes to the hydrologic benefit.
It is often suggested, an advantage to salvage harvesting is that it provides an opportunity to replant disturbed areas, potentially accelerating hydrologic recovery of areas damaged by MPB.  The aforementioned hydrologic benefit of a grey-attack stand eventually surpassed as the salvaged and replanted block recovers faster than an area left to revegetate naturally (without replanting). Figure 1 from Huggard & Lewis (2007) for Chase Creek, depicts ECA for salvaged and un-salvaged blocks over time following disturbance.  ECA in the salvaged areas recover faster, crossing the line of an un-salvaged stand to a lower ECA at about 20 years post-disturbance.  


ECA (%)

Figure 1 (from Huggard & Lewis 2007):  Projected watershed-level ECA for the Chase Creek watershed under five different management scenarios ranging from clearcut salvage to un-salvaged.  The dotted black line represents the current ECA from past harvesting decreasing as those stands regenerate.  A long term harvest maintaining an ECA of 10% is assumed in this scenario.  Dotted lines represent 95% confidence intervals.

As shown in Figure 1, under the clearcut salvage scenario, a 20 year window of high ECA exists immediately following harvest.  This can put watershed resources at higher risk for this time period.  The likelihood of an extreme event (e.g. >50 year return period) occurring within this high ECA window is high.  Un-salvaged stands may take longer to recover but maintain a lower maximum ECA level.  From a hydrologic standpoint, it is better to endure a sustained low risk situation where peak flows are not significantly elevated, than face a shorter term but high risk situation where a single event can damage the system.  In Mark Creek, salvaging  100% of the susceptible stands (either before or after beetle infestation) would elevate flow regime change risks to ‘High’ in Sub-basin 1 and 5, and to ‘Moderate’ in the watershed.  Lower risk of flow regime change may be sustained through the preservation of some grey-attack stands where hydrologic impact is assumed to be 50% of clearcut.  If beetle mortality and/or salvage proceeds slowly through the watershed, and some hydrologic recovery is achieved in existing blocks, a lower level of risk may also be sustained.  Due to the amount of pine in Sub-basin 1, this area will require careful management to reduce risks (i.e. maintain ECA levels less than 40%).

In order to manage peak flow risks, ECA in Sub-basins 1 and 5 should be monitored into the future as MPB infestations progress in the watershed.  To moderate maximum ECA levels and maintain low risk ratings in these sub-basins, it may become necessary to retain some grey attack areas, despite wildfire risks (discussed in Streamworks 2007 and below).  If the spread of MPB and MPB related mortality is relatively slow, some hydrologic recovery of previously harvested areas may be achieved and the maximum ECA level (and associated risk) will be further moderated. Pine stands in the other sub-basins including the residual area can be fully salvaged without increasing risk ratings for flow regime change.  However, harvesting of non-pine dominated stands in the watershed, especially in Sub-basins 1 and 5, should be deferred until the danger of widespread MPB mortality has passed, or some hydrologic recovery of existing harvested areas has been achieved. 

A key component of forest management in Mark Creek will be the selection of replacement species and the immediate re-stocking of blocks to accelerate hydrologic recovery.  Diversity of cover types in the watershed should be maintained and encouraged.  Advanced regeneration, non-pine tree species and deciduous understory should be identified and protected through single tree and patch retention within planned salvage blocks.    

Fire Risks

As discussed in the previous analysis of Mark Creek (Streamworks 2007), leaving MPB affected stands can increase the risk of wildfire, including increased likelihood of fire starts, more rapid spread, higher intensity and as a result, greater area consumed.  Fuels provided by dead and dying trees can amplify the severity of a fire, leading to increased soil damage and the possible creation of water repellent soils.  A widespread, high intensity burn would have serious hydrologic implications in the Mark Creek watershed, both for water quantity and quality.  

Managing this risk through salvage harvesting can reduce fire and post-fire risks, if harvesting practices are adopted which ensure a minimal post-harvest fuel load.  Access routes developed for forest harvest operations also allow more rapid response to wildfires by suppression crews, potentially reducing fire extent during an event.  An appropriate management strategy for Sub-basin 1, where it may be necessary to leave some grey-attack areas standing, would be to plan salvage blocks in such a way as to create fire breaks between un-salvaged areas.  Roads developed for the blocks would then be available to suppression crews in the event of a fire, as well as planting crews for both salvaged and un-salvaged areas.  This management approach can be implemented in advance of MPB attack, thereby encouraging diversity in forest cover and initiating reforestation.

Riparian Areas

To protect water quality and channel stability at any level of harvest, stream channels in the watershed should be well-buffered from proposed harvesting by leave strips and reserves (zone width at least one average tree height).  According to Extension Note 88 (Winkler et. al. 2008) harvesting within riparian areas should be minimized, particularly along channels that are woody-debris dependent.  In Sub-basin 1, preserving streamside vegetation will maintain stream resilience to peak flow increases.  Due to increased availability of soil moisture along watercourses, riparian trees tend to be species other than pine.  However, mature pine in a riparian management zone should be left standing along streams where woody debris contributes to channel stability.  Many of the larger channels in Mark Creek are designated old-growth management areas (OGMA) providing a high level of protection.  

Along smaller channels, management practices described in the BCTS Forest Stewardship Plan (FSP) for the Rocky Mountain Forest District (Approved September 14, 2006) should be followed in all cases where defined channels are identified during block surveys/layout.  As stated in previous reports, non-pine species and existing understory vegetation should be maintained to the extent possible in the vicinity of defined watercourses with consideration given to wind-firmness (blowdown hazard).  Wildlife tree retention should be considered along any defined channels, especially any non-pine, mature timber.  Care should be taken to avoid soil and riparian disturbance during harvesting operations.  
Most of the proposed blocks do not encroach on any mapped stream channels.    Exceptions are proposed Blocks A84236(4), A84235(3), A83086(3) and G71-005.  With the exception of Block G71-005, channel areas in these blocks were field inspected in June 2008.  Results of the field inspections are summarized in the following sections.

Proposed Block A84236(4)

The channel section through Block A84236(4) not protected by OGMA was inspected by the author on June 23, 2008 with Al Pollard and Gerry Grady of BCTS.  The mapped channel at a proposed skid trail crossing was found to be small (~1m width) and steep (>40% slope).  To minimize disturbance, this crossing is expected to be temporary, used during the winter or dry season, and removed prior to freshet.  Downstream of the crossing, questionable evidence of historical slope movement/failure was noted.  If a trail crossing is considered in this area, an inspection by a terrain stability specialist may be prudent.  Below this point, fewer large trees exist along the channel and the vegetation is dominated by willow and alder.  No harvesting is anticipated near the channel as larger timber is sparse and wood values are low.  A 1.5 x tree length buffer is proposed.  Further downstream near the block boundary, the stream gradient decreases to 15% and multiple channels have formed.  Some mature pines have died possibly due to excessive soil moisture.  Deposition of small gravels was observed behind debris jams in this lower gradient section.  Woody debris provides some morphologic function to increase channel stability.  Assuming minimal encroachment on the channel, impacts from harvesting Block A84236(4) are expected to be localized and/or non-existent.   
Proposed Block A84235(3)

Channels through Block A84235(3) were also inspected on June 23, 2008.  This block is located on a relatively flat bench above Mark Creek traversed by an old mining road.  Flow from a well-defined gully above the proposed block fans out onto the bench and numerous intermittent surface drainage rotes were observed.  The first route followed ran west across the block and evidence of surface flows faded.  A defined gully was noted below the block boundary, leading down to the existing road.  Evidence of an armoured channel and/or concentrated surface flow was not observed in the gully until just above the road crossing.  The 400mm culvert at the road was damaged and may be undersized for runoff from both the gully and the long ditchline up the road.
A second drainage route, closely reflecting the mapped position of the channel through the block, ran slightly north of west, eventually descending into a steep-sided, deep draw.  Occasional evidence of surface flow was observed in the bottom of the draw, but no continuous defined channel existed until well below the block boundary.  Where the draw opened onto the Mark Creek floodplain, surface flows once again dispersed and infiltrated.   
The indistinct, possibly shallow subsurface drainage routes established in this block will be sensitive to disturbance by skid trails and harvesting activities.  Less obvious channels are often inadvertently missed by layout crews, especially if working in the dry season. Poorly incised and dispersed surface flow routes are easily diverted and/or re-concentrated during operations and are often left that way after the crews leave.  Extra care should be taken in this cutblock to ensure natural (dispersed) drainage conditions are maintained. This may involve flagging watercourse routes during spring runoff to ensure they are properly considered during harvest operations.

Proposed Roads

A total of 37km of proposed ‘total chance’ roads (roads needed to access all operable areas) are shown on Figure 1.  Originally shown and discussed in the previous assessment (Streamworks 2007), many of these mapped roads are not needed for the currently proposed harvest.  They may ultimately be developed to access timber in Mark Creek at some point in the future.  Soil conditions may differ in newly developed areas and some steeper roads may be required.  Principles for road construction as described in the Rocky Mountain Forest District FSP should be applied.  Where existing (inferior) roads are being used, the road bed should be upgraded to current standards, including sufficient cross-drainage.
In general road densities are expected to remain low and most of the proposed roads are situated at relatively low elevations. The cumulative effect of roads on surface flows and stream flow quantities and timing are suspected to be low.  Properly constructed and drained roads will minimize potential hydrologic impact.  As suggested in previous assessments, roads in the watershed have been constructed to a high standard and little road related impacts to water resources are anticipated (Streamworks 2007).  Comments made regarding existing and proposed roads associated with Blocks A84236(4) and A84235(3) should be considered and/or addressed. 
Several major stream crossings may be required along the proposed roads.  Along with appropriate designs and capacity, care should be taken during construction to ensure adequate sediment control and the protection of fish habitat.  Bridge abutments should be constructed outside the bankfull (active) channel area. The City of Kimberley should be notified prior to any instream work.  Fisheries instream work windows or other limitations may apply.  All culverts should be made fish-passable unless field verification proves a stream to be non-fish bearing.  Although it may be premature, to avoid replacing culverts in the future, major culverts installed in the lower reaches of Sub-basin 1 should be adjusted up one size to provide some increased capacity.
During the field assessments, some existing roads in the watershed, including older mining related roads, were noted to have some on-going problems.  Two collapsing log culverts were identified in Sub-basin 1 along an old road now accessible only by ATV.  The culvert below proposed Block A84235(3) appeared to be damaged and undersized with an extended ditchline upslope.  Failure of these sites would introduce sediment to surface water routes. Other sites may exist in areas not inspected during the field review.  If harvest planning does not include upgrading older, unused roads in the near future, these roads should be accessed for potential problems and deactivated where necessary.  
Other Mitigative Actions
Observations of stands attacked by mountain pine MPB 25 years ago indicate that the hydrological recovery of these stands may be relatively slow, depending upon site conditions and naturally occurring regeneration.  As these areas are not planted, recovery time would depend on the composition of the surviving understory and the presence of other conifers and/or undamaged juvenile pine.  In contrast, salvage harvesting brings with it an opportunity to replant cleared areas, accelerating hydrologic recovery.  As shown above, salvaging all of the potentially affected pine stands would create a short term peak in ECA levels and elevated risk ratings.
Some of the delay in recovery of un-salvaged can be circumvented by under-planting new conifers in MPB damaged areas.  This would benefit a scenario where grey-attack stems have been allowed to remain in order to manage maximum ECA (suggested as a possibility in Sub-basin 1).  It would also be useful in areas where pine is not harvested for other reasons, including riparian zones and inoperable areas, or in stands where pine have simply not been salvaged in time to be merchantable.  Under-planting would accelerate the recovery of these areas, improving future watershed hydrologic condition.

It is my understanding that BC Ministry of Environment has some funding for this type of work and is considering Mark Creek as a project site (pers. comm.  Alan Pollard, BCTS).  Discussions between ministry personnel, forest managers and silviculturalists should continue to develop mitigative strategies toward forest cover (ECA) management in the watershed.  
Summary and Recommendations

Forest and water resources found in the Mark Creek watershed are important to the Town of Kimberly and the public in general.  MPB poses a significant threat to these resources in the form of reduced forest cover, increased fire hazard and potential changes to watershed runoff response.  As long as the threat persists, a conservative approach to the management of hydrologic conditions in Mark Creek is recommended.  Forested lands in the watershed should be managed to mitigate risks to the extent possible and avoid impacts to water quality and quantity. 

Currently proposed harvesting is consistent with the recommendations of previous hydrologic assessments (Streamworks 2005, 2006, 2007) and Ministry of Forests and Range Extension Note 88 – Mountain Pine Beetle, Forest Practices and Watershed Management (Winkler et. al. 2008).  Changes to peak flows are not expected to occur as a result of the currently proposed harvesting.  This could change if MPB infestation results in widespread canopy.   To assist in forest management, MPB susceptible mature pine stands have been delineated in the watershed in anticipation of infestation.  A worst case scenario of full MPB morality combined with existing and proposed harvesting has the potential to increase risks to flow regimes in Sub-basins 1 and 5 to high levels.  Under this scenario, the Mark Creek watershed has a moderate risk for flow regime change.  Peak flow changes in Sub-basin 5 will likely be attenuated by the lakes and wetlands along the main channel.  Careful management of hydrologic conditions in Sub-basin 1 is warranted, especially given its proximity to the Mark Creek reservoir. 
The following points summarize the some of the key recommendations contained in this report:: 
With regards to currently proposed development:

· In Block A84236(4), disturbance to the channel should be minimized through construction of a temporary skid trail crossing, used during the winter or dry season, and removed prior to freshet.  If more permanent installations are required, a terrain stability specialist should be consulted for roads and structures on slopes >40%.
· In Block A84235(3), extra care should be taken to ensure natural (dispersed) drainage conditions are maintained.  This may involve flagging watercourse routes during spring runoff to ensure they are properly considered during harvest operations.  
· Management practices aimed at protecting small channels as described in the Forest Stewardship Plan for BC Timber Sales in the Rocky Mountain Forest District (September 15, 2006) should be followed in all cases where defined channels are identified during block surveys/layout.  
· If upgrades are not planned, unused (old mining) roads in the watershed should be assessed for potential issues and deactivated where necessary.
With regards to long term management of MPB related impacts:

· All non-pine stands should be maintained as healthy canopy cover to preserve sustainable forest and avoid compounding the problem of MPB associated mortality.

· Diversity of cover types should be maintained and encouraged in the watershed.  Advanced regeneration, non-pine tree species and deciduous understory should be identified and protected through single tree and patch retention within planned salvage blocks.    

· To moderate maximum ECA levels and maintain low to moderate risk ratings in Sub-basin 1, it may become necessary to retain some grey attack areas.
· Salvage blocks and associated roads should be designed with the idea of creating fire breaks between MPB affected areas and improving access for fire suppression crews. 
· Ministry of Environment should be contacted to discuss potential and approaches for under-planting MPB affected areas to accelerate hydrologic recovery in the Mark Creek watershed.

These recommendations should be considered in conjunction with recommendations issued in previous hydrology letters and reports submitted by Streamworks in 2005, 2006 and 2007.

I hope this review will assist you in your efforts to effectively manage forest and water resources in the Mark Creek watershed.  Please feel free to contact me if you have any questions regarding the contents of this letter.
Sincerely,
Electronic Copy 
Alan Bates, P.Eng. 
Water Resources Engineer
Streamworks Unlimited
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