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PROPOSED WORK:

The purpose of this internship was to assist the Takshanuk Watershed Council (TWC) in meeting its mission “to provide stewardship of the Chilkat, Chilkoot and Ferebee River systems. Through restoration, education, research and community involvement we will benefit the natural ecology, economy and quality of life valued by all residents.” In addition, the experience helped prepare me for a career in water conservation.   I used my skills and knowledge in the science of hydrology to perform field research that helped the TWC assess the condition of local watersheds, enabling informed decisions and recommendations in the future.  I reached these goals by performing a basin-wide assessment on fish passage obstruction by road culverts and assisting with a stream restoration project.  Both these projects allowed me to use my knowledge, challenged me with new concepts and required me to work with local companies and government organizations which gave me valuable experiences and connections. 
COMPLETED WORK:
Fish Passage Assessment

Introduction- An assessment and inventory of road crossing structures in the Haines area was preformed during the summer of 2008 following the USDA fish passage protocol.  A preliminary survey was completed on each crossing with sufficient upstream fish habitat on all borough, state and federal roads in the Haines area. The culvert crossings on these roads were the main focus of this study. Each culvert crossing was assigned a color score (green, grey, red) based on Alaska fish-passage criteria (juvenile coho) within the USDA Forest Services’ “National Inventory and Assessment Procedure- for identifying barriers to aquatic organism passage at road-stream crossings”.  A more complete survey was performed on grey culverts, and the data will be entered into Fish-xing program to determine if the culverts are or are not impeding fish passage.  All “red” culverts were compiled and prioritized by the quantity and quality of upstream fish habitat. This final red culvert list will be used to determine culvert replacement priority, while all other culverts were cataloged for future reference.

Field work component:
1. Determined by GIS maps, local knowledge and visual assessment which culverts had sufficient upstream fish habitat. 
2. GPS and noted mileage of crossing and indicated habitat potential.  
3.  All culvert crossings with sufficient habitat were then initially screened based on Alaska fish-passage criteria (Table 1). 
i. perch height

ii. percent inlet blocked

iii. culvert span to bed width ratio

iv. culvert gradient.  
Green culverts are assumed adequate for fish passage, while red are assumed inadequate and grey need a more detailed survey.  All grey culverts were/will be further surveyed and data entered into fish-xing program.  The program will determine if the culvert is adequate or not for fish passage.

4. All Grey culverts were surveyed starting upstream of the culvert, and we systematically worked downstream with a laser level and 200ft measuring tape.

Office Work Component- All data was entered into Excel forms and sorted according to the road on which the crossing was located.  All previously recorded culvert points were taken with a hand-held GPS unit in WGS 84.  These points were later added to Quickbird imagery of the area.  The pertinent data was added to the attribute table of each culvert.  The finished product will be a GIS aerial map that has all culverts marked according to GPS.  The attribute for each culvert will display a color, based on adequacy of fish passage, and the data collected that reinforces the color assignment.  

Preliminary Results- There are 39 stream crossings that have sufficient upstream fish habitat. Out of those 39 crossing structures, 6 are bridges and 33 are culverts.  The bridges were not looked at in great detail, other than to ensure the bridge was not encroaching on the streambed or affecting stream flow.  By the end of the summer, all 33 culverts were labeled red, green, or grey with the exception of a culvert that is scheduled to be replaced and culverts located on an old logging road in the upper Chilkoot valley.  20 of the 33 culverts were determined to be red, while only 5 were green, and 6 were grey.  The 6 grey culverts will be classified as red or green, and then all red culverts will be prioritized according to quantity and quality of upstream fish habitat.

Future Recommendations- For future research I recommend that a minimum of two people survey the culverts for ease, safety and productivity.  Since some of the assessments, like ordinary high water and bedwidth may vary according to the data collector, the same person should be involved in all surveys to minimize human discrepancies in the data.  I think it would be beneficial for future surveyors to watch the Fish x-ing introduction video before starting any work.  
Future Use of Data- The data that I collected, organized and analyzed will be retained by the TWC and distributed to government agencies as necessary. A copy of the data will be passed on to the US Fish and Wildlife Service to help determine the priority of culvert replacement in order to allow anadromous fish to spawn in native waters. 
Stream Restoration Project

Introduction: Big Boulder Creek at 37 mile Haines Highway is a prime king salmon spawning stream that is at risk of being lost to a gravel pit and has altered flow as a result of a highway project that has left the stream less suitable for king salmon.  The stream is a braided melt water stream that was straightened and channelized for ease of road construction.  The results left the stream running faster and deeper than under previous conditions.  The resulting flow eroded a downstream bank that is boarding a gravel pit and left the stream conditions less suitable for king salmon spawning.  The goal of this several year project is to stabilize the eroding back to keep the stream from being lost to the gravel pit and to create better spawning and rearing habitat for anadromous fish. The stabilization was performed by placing large boulders, root wads and spruce trees at the base of the bank and planting willow trees along the bank, just above the rip-rap.  The other step that was taken was using large machinery to grade the slope of an old channel to allow flow and reintroducing some of the main flow into the “new” channel.
Field Work, step 1- The TWC hired a local stream restoration company to assist with this project.  My role was to help survey the old side channel to determine how much the channel had to be graded in order to capture a portion of the river but not the entire flow and to provide manual work for the bank stabilization.  This included drilling holes in boulders, setting eye bolts, cutting spruce trees, placing cables and planting willows.
Primary Results- Due to the nature of this project, the final results will not be seen for several years, and there is the potential to continue work as needed.  The results of summer 2008 were the reintroduction of a side channel that captured a small portion of the total flow, the placement of boulder and spruce rip-rap to stabilize the threatened bank, and the planting of willows.  This site will continue to be assessed by TWC and is of great interest to the Alaska Dept. of Fish and Game as a model for future restoration projects on salmon streams.
RESULTS: 
In addition to the above-mentioned results and potential gains to the local environment and economy of Haines, AK, I gained numerous skills and knowledge that will help me in my future career.  I gained skills in surveying, habitat assessment, stream restoration practices and GIS.  Through my work, I dealt with employees of the Alaska Dept. of Fish and Game, US Fish and Wildlife service, and the local and state Department of Transportation and gained insight on how these different agencies work and how to work with them to achieve a common goal.  I would like to thank the Edna Bailey Sussman Foundation for making all this a possibility.












