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Chris Spens, Licensing Manager
Black Canyon Hydro, LLC
3633 Alderwood Avenue
Bellingham, WA  98225 
Reference:
Study Plan Determination for the Black Canyon Hydroelectric Project
Dear Mr. Spens:
Pursuant to 18 C.F.R. § 5.13(c) of the Commission’s regulations, this letter contains the study plan determination for the Black Canyon Hydroelectric Project (Black Canyon Project).  The determination is based on the study criteria set forth in section 5.9(b) of the Commission’s regulations, applicable law, Commission policy and practice, and the record of information.  
Background

On September 7, 2012, Black Canyon Hydro, LLC (Black Canyon) filed its proposed plan for studies on:  aquatic resources; fish passage; geomorphology; large wood and sediment transport; groundwater; hydrology; hydropower potential and project economics; environmental flows; water quality; wildlife, vegetation, and sensitive habitats; noise; aesthetic resources; cultural resources; recreation resources; and whitewater boating in support of its intent to license the Black Canyon Project.   
On October 4 and 5, 2012, Black Canyon held study plan meetings, and on November 5, 2012, Black Canyon filed a proposed plan for additional studies on erosion potential and a preliminary geotechnical assessment.  On December 12, 13, and 20, 2012, Black Canyon hosted workgroup meetings to discuss and refine the studies for aquatic resources; wildlife, vegetation, and sensitive habitats; and recreation resources and whitewater boating, respectively.  On January 7, 2013, Black Canyon filed its revised study plan.  Comments on the revised study plan were filed by the National Park Service (NPS) on January 17, 2013, and the Tulalip Tribes, the Snoqualmie Indian Tribe (Snoqualmie Tribe), the Washington State Department of Fish and Wildlife (Washington DFW), the City of Snoqualmie, and American Whitewater on January 22, 2013.  
General Comments 
A number of the comments received do not directly address study plan issues.  These include editorial suggestions, and comments on:  potential project effects; the Integrated Licensing Process (ILP); measures to be included in a license; and the intent of previously filed comments.  This determination does not address such comments, but rather addresses only the merits of the study plan submitted pursuant to section 5.13 of the Commission’s regulations and comments received thereon. 
Study Plan Determination


Black Canyon’s revised study plan, filed on January 7, 2013, is approved, with staff’s recommended modifications.  As indicated in Appendix A, 13 studies are approved as filed, and 2 are approved with modifications.  The specific modifications to the study plan and the basis for modifying Black Canyon’s study plan are explained in Appendix B.  Studies for which no issues were raised are not discussed in Appendix B.  Commission staff considered all study plan criteria in section 5.9 of the Commission’s regulations; however, only the specific study criteria particularly relevant to the determination are referenced in Appendix B.
Pursuant to section 5.15(c)(1) of the Commission’s regulations, the Initial Study Report for all studies in the approved study plan must be filed by February 6, 2014.         
Nothing in this study plan determination is intended, in any way, to limit any agency’s proper exercise of its independent statutory authority to require additional studies.
If you have any questions, please contact Brandon Cherry at (202) 502-8328.








Sincerely,








Jeff C. Wright







Director








Office of Energy Projects
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Appendix B-- Staff’s recommendations on proposed and requested studies
cc:
Mailing List


Public Files




APPENDIX A

APPROVED AND MODIFIED STUDIES 

	Study
 
	Approved
	Approved with Modifications

	
	
	

	Aquatic Resources

	X
	

	Fish Passage

	X
	

	Geomorphology, Large Wood, and Sediment Transport 
	X
	

	Groundwater

	
	X

	Hydrology 

	X
	

	Hydropower Potential and Project Economics 

	X
	

	Environmental Flows 

	X
	

	Water Quality 

	X
	

	Wildlife, Vegetation, and Sensitive Habitats 

	
	X

	Noise
 
	X
	

	Aesthetic Resources 

	X
	

	Cultural Resources 

	X
	

	Recreational Resources and Whitewater Boating
 
	X
	

	Erosion Potential 

	X
	

	Preliminary Geotechnical Assessment 

	X
	


APPENDIX B 

STAFF RECOMMENDATIONS ON PROPOSED AND REQUESTED STUDIES

The following discusses Black Canyon’s study plan, filed on January 7, 2013, and comments thereon, including staff’s basis for recommending or not recommending modifications to the study plan.    

Aquatic Resources

Applicant’s Proposed Study


Black Canyon proposes to conduct an Aquatic Resources Study to describe the existing aquatic habitat and characterize the fish, periphyton, macroinvertebrate, and mollusk communities in the proposed project area.  The study would include sampling of the proposed 2.6-mile-long bypassed reach, a 1-mile-long upstream reference reach, and a 1-mile-long downstream reference reach.  For fish, the sampling methods would include snorkeling and electrofishing.  For periphyton and macroinvertebrates, sampling methods would follow Washington Department of Ecology (Washington DOE) protocols.  For mollusks, the sampling methods would include visual and tactile data collection.  
Downstream Reference Reach
Comments on the Study

Washington DFW recommends that the downstream reference reach be extended to the confluence of the North Fork and Middle Fork Snoqualmie River (2.4 miles downstream of the proposed tailrace) or that Black Canyon provide justification for limiting sampling to the 0.5-mile-long reach downstream of the proposed tailrace.  Washington DFW states that proposed project operation would alter flows, drifting food, sediment and gravel transport, and water quality in the proposed bypassed reach and could contribute to changes in aquatic habitat downstream of the project area.    


Discussion


The downstream reference reach extends 1 mile downstream of the proposed tailrace, not 0.5 mile as suggested by Washington DFW (see section 7.1.1 of the study).  The proposed project would operate in a run-of-river mode; therefore, any direct effects of the flow diversion would be limited to the proposed bypassed reach, and any indirect effects would likely be captured within the 1-mile-long downstream reference reach.  The proposed 1-mile-long downstream reference reach is of sufficient length to describe existing conditions and allow for comparison with data collected from the proposed bypassed reach and the upstream reference reach.  Additionally, the downstream reach is of adequate length to create a data set for comparison with the results of any future monitoring that may occur during project operation.
Sculpin Sampling

Comments on the Study

The Snoqualmie Tribe requests that sculpins be investigated, at least by a metric of relative abundance, because they are prolific in western Washington and a vital species to stream ecology.  
Discussion

The proposed trout, macroinvertebrate, periphyton, and mollusk sampling will describe existing conditions and provide general information on the health of the aquatic community.  Fish sampling will include both snorkeling and electrofishing techniques, and the collection of sculpins (and other fish species) will be recorded during these surveys.  This information can be used to describe the “relative” abundance (i.e., catch per unit effort) of any fish species collected, including sculpin.

Additional Study Components


Comments on the Study


Washington DFW recommends that baseline food web and trout growth, survival, and distribution information be collected before and after project construction to monitor effects on game fish.  Washington DFW also recommends multi-year monitoring of water temperature and trout spawning to assess project effects on trout spawning.

Discussion


Washington DFW does not indicate why the information that will be collected during the Aquatic Resources Study is inadequate to establish a baseline for potential future monitoring.  The Aquatic Resources Study will describe existing trout abundance, distribution, and habitat in the upstream reference reach and in areas that could be affected by the project (i.e., the bypassed reach and downstream reference reach).  Additionally, water temperature data will be collected as part of the Water Quality Study.  If the project is constructed, this baseline information can be compared to information collected during project operation to identify any unanticipated project effects.  While information about the existing food web and trout spawning success would provide additional information about the ecology of the North Fork Snoqualmie River in the project area, this level of detail is not needed, and the information that will be collected in Black Canyon’s Aquatic Resources Study will be adequate to describe existing conditions, evaluate project effects, and establish a baseline for comparison with any future monitoring that may be appropriate or necessary.
“Splash Zone” Vegetation
Comments on the Study
The Snoqualmie Tribe requests that the Aquatic Resources Study be revised to include an analysis of how altered hydrology and flows will affect the extent and productivity of vascular plants in the “splash zone.”  The Snoqualmie Tribe states that the loss of the middle range of flows in the proposed bypassed reach from proposed project operation could potentially affect this habitat.
  
Discussion

The Aquatic Resources study does not address vascular plants; however, the proposed Vegetation Habitat Study will include surveys of riparian areas in the bypassed reach that receive splash from middle range flows and the Hydrology Study and Environmental Flows Study will describe flows in the bypassed reach during operation of the proposed project.  The information from these three studies can be used to evaluate possible effects on splash zone habitat from operation of the proposed project.
Staff Recommendation

No modification to the study plan is needed.  
Fish Passage

Applicant’s Proposed Study

Black Canyon proposes to conduct a Fish Passage Study to identify and describe existing barriers to fish passage within the proposed bypassed reach, evaluate the effects of alternative project designs on fish passage, and evaluate structures and methods to minimize fish entrainment and impingement and to provide upstream and downstream fish passage.  The results of this study would be used, in part, to select a project design and fish protection and passage facilities.


Comments on the Study

Washington DFW recommends that the study consider passage of suckers and whitefish, in addition to trout.  Washington DFW also recommends that the study consider maintenance costs of the structures evaluated in the study.

Discussion 


Page 4 of the Fish Passage Study states that the target species for protection and passage will be identified through consultation with the agencies, which will include Washington DFW.  Additionally, pages 4 and 8 of the study indicate that maintenance requirements will be evaluated for each fish protection or passage measure that is considered.  We expect that the study will provide a sufficient description of maintenance activities to estimate corresponding costs.  Black Canyon would also be required to provide estimated costs of project maintenance in its license application.       
Staff Recommendation

No modification to the study plan is needed.  

Geomorphology, Large Wood, and Sediment Transport

Applicant’s Proposed Study
Black Canyon proposes to conduct a Geomorphology, Large Wood, and Sediment Transport Study to characterize the existing stream channel, substrate types, and sediment and wood transport in the proposed bypassed reach.  The study would assess how changes in flows in the bypassed reach could affect stream power, sediment and wood transport, and channel forming processes, and determine how project infrastructure could be affected by sediment and wood transport.  The study area would include the proposed 2.6-mile-long bypassed reach, a 0.5-mile-long upstream reach, and a 0.5-mile-long downstream reach.  The methods proposed include literature reviews of sediment and wood transport studies conducted in similar geologic and hydrologic regimes; on-site measurements of gravel size and distribution, and elevations of existing gravel bars; and modeling of stream power using the flow duration data from the proposed Hydrology Study.


Comments on the Study

The Tulalip Tribes state that the study should determine:  (1) the magnitude, frequency, and duration of flows responsible for channel forming and maintenance, and sediment and large woody debris transport; and (2) determine the function and residence time of large woody debris.  Washington DFW recommends that the study establish a baseline for sediment and woody debris transport at the proposed inflatable weir site, predict the amount of sediment that would accumulate upstream of the inflatable weir, and determine how often the weir would need to be deflated to maintain transport of sediment and woody debris.  Washington DFW also recommends that the study area be extended downstream to the confluence of the North Fork and Middle Fork Snoqualmie River.  
Finally, Washington DFW recommends that an evaluation of maintenance costs of the intake screens, inflatable weir, and fish bypass channel be added to the study.

Discussion 

The existing and future alternative flow regimes in the bypassed reach, including the magnitude, duration, and frequency of flows, will be described by the results of the Hydrology and Environmental Flows studies.  That information, combined with the on-site gravel measurements, literature reviews, and modeling of stream power, will provide the information necessary to estimate residence time of woody debris and rates of sediment transport.  The function of woody debris is well documented in existing literature; therefore, it does not need to be studied at the project site.  The study would also provide an understanding of how an inflatable weir would affect and be affected by sediment and woody debris transport, which would inform the development of the final project design and any corresponding licensing conditions.  Extending the study reach downstream to the confluence of the North Branch and Middle Branch Snoqualmie River, as suggested by Washington DFW, is unnecessary.  The proposed 0.5-mile-long downstream reference reach is of sufficient length to describe existing conditions and allow for comparison with data collected from the proposed bypassed reach and the upstream reference reach.  
Lastly, section 7.7 of the study indicates that Black Canyon will provide an explanation of maintenance procedures and anticipated frequency, if any, for clearing accumulated sediment.  We expect that the study will provide a sufficient description of maintenance activities to estimate corresponding costs.  Black Canyon would also be required to provide estimated costs of project maintenance in its license application.    
Staff Recommendation

No modification to the study plan is needed.  

Groundwater  


Applicant’s Proposed Study


Black Canyon proposes to conduct a groundwater study to evaluate existing groundwater supplies, including the Canyon Springs aquifer, and to assess the potential effects of proposed project operation on groundwater supply in the study area.  The study objectives are to:  (1) identify water right holders in the study area; (2) obtain records from the City of Snoqualmie regarding their current and projected use of Canyon Springs over the life of the proposed project; (3) estimate the storage capacity of the gravel aquifer at Canyon Springs; (4) conduct a geophysical survey in the project area to estimate the depth of bedrock; (5) evaluate the need for installing wells or piezometers; and (6) evaluate the potential for seasonal shortages to the groundwater supply, and conduct groundwater modeling for capacity and extraction.  

Effects on the Canyon Springs Aquifer

Comments on the Study

The City of Snoqualmie requests that the study plan include an analysis of how the construction of the proposed project facilities, including the intake structure and vertical tunnel (i.e., penstock/water conveyance tunnel), would affect the aquifer.  The City of Snoqualmie states that the intake structure and vertical tunnel could affect recharge of the Canyon Springs aquifer which serves as a source of water for the city.  

Discussion 

The proposed study methods include performing groundwater modeling to evaluate the potential for seasonal groundwater shortages in the Canyon Springs aquifer as a result of proposed project operation; however, the study does not include an analysis of effects from proposed project construction.  The proposed project intake structure and the vertical tunnel would be located in or near the area of the Canyon Springs aquifer and the construction of these structures could obstruct or modify flow into the aquifer. 
Staff Recommendation

We recommend that the Groundwater Study be modified to include an analysis of how construction of the proposed project intake structure and vertical tunnel may affect the Canyon Springs aquifer.  This modification should include modifying the groundwater modeling to predict how the intake structure and vertical tunnel would affect recharge of the Canyon Springs aquifer.  
Stage Discharge Relationship

Comments on the Study


The Tulalip Tribes request that Black Canyon consider creating a stage and/or discharge relationship between the North Fork Snoqualmie River and the Canyon Springs aquifer.


Discussion

The Tulalip Tribes did not state how developing this stage and/or discharge relationship would be used.  We assume that the Tulalip Tribes expect this information would be useful for establishing the relationship between flows in the proposed bypassed reach and recharge of the Canyon Springs aquifer.  However, because the Groundwater Study already includes methods and modeling that will be sufficient to analyze proposed project effects on the Canyon Springs aquifer, there would be no additional benefit from developing the recommended stage and/or discharge relationship. 
Staff Recommendation

The study plan does not need to be modified to include development of a stage and/or discharge relationship between the North Fork Snoqualmie River and the Canyon Springs aquifer.  

Environmental Flows

Applicant’s Proposed Study


Black Canyon proposes to conduct an Environmental Flows Study using the Instream Flow Incremental Methodology and PHABSIM (Physical Habitat Simulation) to assess the relationship between fish habitat and instream flow in the proposed bypassed reach.  

Comments on the Study


The Tulalip Tribes recommend that the study include “existing flow reversals – which will include diurnal shifts” and a review of stage changes during “precipitation events, diurnal shifts and other flow events” to determine the natural stage changes in the project area.


Washington DFW recommends that the study reach be extended downstream to the confluence of the North Branch and Middle Branch Snoqualmie River.  
Washington DFW recommends locating “worst-case” sites for fish stranding during the Instream Flow Study.

Discussion 


The intent and meaning of the Tulalip Tribes’ request is unclear, and no supporting justification or methodology has been provided.  Specifically, it is not clear what “flow reversals” and “diurnal shifts” the Tulalip Tribes refer to.  The Tulalip Tribes’ comments appear to be related to potential effects of project operation on flow in the North Fork Snoqualmie River; however, because the proposed project would be operated in a run-of-river mode, there would be no reversals or diurnal shifts in flows associated with project operation.  
Extending the study reach downstream to the confluence of the North Branch and Middle Branch Snoqualmie River, as suggested by Washington DFW, is unnecessary.  The Environmental Flows Study is being performed to determine how the proposed project’s effects on flows would modify aquatic habitat in the project area.  Because the proposed project would operate in a run-of-river mode, changes in flows would only occur in the bypassed reach and there would be no effect on flows in the North Branch Snoqualmie River downstream of the proposed project tailrace.  Therefore, there is no need to establish the relationship between flow and aquatic habitat downstream of the proposed project tailrace.


The Aquatic Resources Study and Fish Passage Study include surveys to identify locations in the proposed bypassed reach that would be potential barriers to fish movement and potential fish stranding locations.  The results of these studies in combination with the information collected in the Hydrology and Environmental Flow studies will be useful for estimating how project operation may affect flows in potential stranding areas and allow for identification of any likely problem areas.
Staff Recommendation

No modification to the study plan is needed.  

Water Quality
Applicant’s Proposed Study

Black Canyon proposes to conduct a Water Quality Study to describe existing conditions and provide data that can be used to evaluate the potential effects of proposed project operation on water quality of the North Fork Snoqualmie River.  The study proposes water quality monitoring at the sites of the proposed intake and the proposed tailrace.  Black Canyon proposes to monitor water temperature, dissolved oxygen, dissolved gas, pH, nutrients (nitrogen and phosphorous), pesticides, and turbidity.  

Metal Ions

Comments on the Study


The Snoqualmie Tribe recommends that Black Canyon monitor metal ions, including (but not limited to) copper and zinc.  The Snoqualmie Tribe indicates that the composition of the penstock and vertical tunnel is undetermined at this time, but if metal is used to construct these structures, water contacting the metal could dissolve metal ions and affect water quality near the tailrace.   
Discussion 

Water flowing through a metal pipe has the potential to dissolve metals if the water is corrosive or acidic (i.e. low pH).  The Pre-Application Document (PAD) states that the pH standard for the North Fork Snoqualmie River is pH 6.5 – 8.5 and that the river meets standards for pH.  Because the water of the North Fork Snoqualmie River is not highly corrosive or acidic, there would be little, if any, metal ions dissolved during contact with metal water conveyance structures.  Additionally, most modern water conveyance structures (i.e., penstocks and water tunnels) include protective linings to prevent corrosion and to ensure a watertight seal (MESA, 2011).  Based on this information, it is unlikely that any significant quantity of metal ions would dissolve from project components.    

Additional Water Quality Monitoring Locations

Comments on the Study


Washington DFW recommends that Black Canyon monitor daily water temperatures upstream of the proposed dam, within the bypassed reach, downstream of the powerhouse, at the mouths of non-ephemeral tributaries, and in floodplain channels near the project area.  Washington DFW also proposes that Black Canyon measure dissolved oxygen and nutrients within and downstream of the proposed bypassed reach.    
Discussion 

There are no significant tributaries or sources of pollution within the project area, and there are no significant sources of groundwater input to the river in the project area (i.e., existing information suggests that the North Fork Snoqualmie River in the project area may be a losing reach that helps to recharge the Canyon Springs aquifer).  Therefore, while water temperature may change between upstream and downstream locations in the project area due to solar heating or surface and groundwater input, it is likely that most other water quality parameters are relatively constant.  We would not expect significant differences between the water quality of the North Fork Snoqualmie River at the proposed intake site and the proposed tailrace site.  Any differences that do exist will be adequately described by the Water Quality Study.  Collecting water quality information from other locations, such as the bypassed reach, downstream of the powerhouse, at the mouths of non-ephemeral tributaries, or in floodplain channels near the project area, is not necessary and would provide no additional benefit.
Staff Recommendation

No modification to the study plan is needed.  

Wildlife, Vegetation, and Sensitive Habitats

Applicant’s Proposed Study

Black Canyon proposes to conduct a Wildlife Study to describe the potential occurrence and distribution of rare wildlife within the project area.  Black Canyon will conduct species-specific surveys in the project area for species on the Washington Priority Habitats and Species (PHS) list (Washington DFW, 2008).
  
Comments on the Study

Washington DFW requests that Black Canyon conduct species-specific surveys for species and habitats on the Washington PHS list.  Specifically, Washington DFW recommends surveying habitat for Johnson’s hairstreak (Mitoura johnsoni) and Larch Mountain salamander (Plethodon larselli).  The Snoqualmie Tribe requests that amphibians, especially from the stream-dwelling genera Ascaphus, Rhyacotriton, and Dicamptodon, be included in the study plan.  Washington DFW also requests that Black Canyon conduct a raptor nest search.  
Discussion

Section 7.3.1.2 of the proposed Wildlife Study indicates that Black Canyon will develop species-specific surveys and select species, including potentially present or affected species on the Washington PHS list, in consultation with the Washington DFW.  Johnson’s hairstreak, Larch Mountain salamander, and species of Rhyacotriton (Cascade torrent salamander) and Ascaphus (Rocky Mountain tailed frog) are on the Washington PHS list.  Black Canyon is not proposing to conduct surveys for any Dicamptodon species, because none are included on the Washington PHS list.  Black Canyon only proposes to document the occurrence of species on the Washington PHS list.                 
Section 7.3.1.2 of the Wildlife Study indicates that Black Canyon will conduct raptor nest surveys in a manner consistent with Washington DFW protocols for Washington PHS-listed raptor species.  As part of this study, Black Canyon will develop its raptor survey methods in consultation with Washington DFW.
Staff Recommendation

We recommend that the Wildlife, Vegetation, and Sensitive Habitats Study be modified to include documentation of any wildlife species encountered while conducting species-specific surveys.  This would include any species of Dicamptodon that may be identified during species-specific surveys, including any for the Larch Mountain salamander, Cascade torrent salamander, or Rocky Mountain tailed frog that may be conducted.  A list of all wildlife species and signs of species encountered during the species-specific surveys shall be included in the Initial Study Report.  This information, in combination with the information collected on rare species, will be used to describe the existing wildlife community that may be affected by the proposed project.        
Recreational Resources and Whitewater Boating
Applicant’s Proposed Study
Black Canyon proposes to conduct a Recreational Resources and Whitewater Boating Study to assess the effects of the proposed project on recreation opportunities and resources (which includes whitewater boating) in the project area.  The study will identify recreation opportunities, inventory outdoor recreation resources and facilities in the area, quantify current recreation use and future trends with and without the project, and evaluate potential effects of project construction and operation on recreation opportunities.

Comments on the Study

American Whitewater and NPS recommend that the study evaluate all permissions, easements, permits, and fees that may be required to provide public access to existing or proposed recreation access points within the project boundary.

Discussion

The study plan identifies public access as a key recreation issue and indicates that the study will identify existing types and locations of recreation resources, facilities, and activities that occur in the project area, as well as current use patterns and the potential demand for new recreation facilities and access points, or potential user conflicts, if the project is constructed.  Sections 5.5 and 7.1 of the study indicate that the study will identify existing land use, ownership, and management, and this information will help determine existing and proposed public access, potential conflicts, and potential agreements.  The information that will be collected in the study will be adequate to support an analysis of public access needs and inform the development of protection, mitigation, and enhancement (PM&E) measures for providing public access.

Staff Recommendation


No modification to the study plan is needed.
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�  A few of the proposed studies were combined or renamed during study plan development.  This table identifies all studies by the names used in the revised study plan.





�  The Washington PHS list includes any state and federally listed threatened and endangered species that may be present in the project area. 





