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Introduction 

Tanana Valley Watershed Association (TVWA) has been working since June 1, 2017, to identify 
priority habitats for restoration and protection in the Chena River HUC8 watershed and the 
adjoining area north of the Tanana River between the Salcha and Chena River HUCS, along 
Piledriver Slough (Figure 1). We have dubbed this effort the Chena WRAP MAP (Chena 
Watershed Resource Action Plan: Mapping Aquatic Priorities ). This project builds on the 
Watershed Action Plan (WRAP) for the Chena watershed (http://www.escapewrap.com/), and is 
also funded by USFWS. 

The WRAP was funded by United States Fish and Wildlife Service (USFWS), hosted by TVWA, 
and facilitated by TVWA and Greg Lowe of Applied Conservation, with the active participation 
of numerous stakeholders over a six month period in 2014 and 2015. The process was based on 
the Nature Conservancy’s Conservation Action Planning process 
(https://www.conservationgateway.org/ConservationPlanning/ActionPlanning/Pages/conservatio
n-action-plann.aspx). The planning team included knowledgeable experts from local, native, 
state and federal agencies, as well as community representatives. As a result of this planning 
process, several objectives were developed to improve the health of the Chena River watershed 
for  Each objective has associated conservation strategies.  Several of these strategies involve 
preservation and/or restoration of streams and wetlands within the watershed.  The stakeholder 
group Engaging Salcha and Chena Partners for Ecosystems (ESCAPE) (www.escapewrap.com), 
consists of many of the same stakeholders that participated in the WRAP (e.g. Fairbanks North 
Star Borough, City of Fairbanks, Alaska Department of Fish and Game, Alaska Department of 
Environmental Conservation, Fairbanks Soil & Water Conservation District, Fairbanks 
Stormwater Advisory Committee, Fairbanks Green Infrastructure Group) and is continuing to 
work to achieve these objectives through implementation of the conservation strategies. Some 
examples of these include: preparation and distribution of a “Living Streamside” booklet to 



provide best management practices to landowners, continued water quality monitoring through 
the Adopt A Stream program, expansion of the Anadromous Waters Catalog through surveys of 
Chena River tributaries for juvenile salmon, riverbank restoration projects and control of the 
invasive aquatic plant Elodea in Chena Slough and Chena Lake. 

The WRAP MAP process is similar to the original WRAP, in that numerous stakeholders were 
engaged in several three- to four-hour workshops throughout 2017 and 2018.  These workshops 
were held every other month over the winter, on October 3, 2017, December 5, 2017, February 6, 
2018, and April 3, 2018 (See Appendix D for lists of attendees). A diverse group of scientists, 
land and resource management and regulatory agency personnel, conservation organizations and 
business interest groups were invited to each of these workshops.  TVWA contracted with 
Marcus Geist of Artesian Knowledge LLC to prepare the map portion of this project, using 
Geographic Information System (GIS) software to integrate and analyze numerous data layers. 
The final product is an atlas of layered PDF maps, allowing the user to compare and contrast 
many different types of resource conservation and limiting factors (see Appendices C, D and E), 
in order to make well-informed land use decisions. 

Figure 1. Study area. 

 

  



The Process 

During the summer of 2017, TVWA and Artesian Knowledge gathered available plans and 
spatial data. This information is summarized in Appendix A. 

During the October 3rd meeting, the process and geographic scope were explained, and a list of 
known existing land use plans was shared with the group (see Appendix A). Attendees were 
asked for help with collecting additional data on aquatic resources, including both streams and 
wetlands. In particular data was requested on historic loss, current condition, and future threats, 
in order to determine watershed needs.  

The workshop on December 5rd focused on identifying important ecosystem services (functions) 
provided by aquatic habitats, and desired outcomes for the project area. It was agreed that 
support of rearing habitat for juvenile salmon can serve as a surrogate for other important 
ecological services. The following goals from the WRAP process were identified as desired 
outcomes for this process, which is focused on aquatic habitats (waterways and wetlands): 

1. No net loss of native streambank areas within the Lower Chena River mainstem, tributaries 
and sloughs. 

2. Restore important fish habitats by reducing hardened streambanks (i.e. riprap) in the Lower 
Chena River mainstem, sloughs and tributaries; also increase large woody debris and native 
vegetated or bioengineered streambanks. 

3. Restore connectivity so both juvenile and adult fish have timely access to key habitats in the 
Chena River tributaries and sloughs. 

4. Ensure Lower Chena River mainstem, tributaries and sloughs meet Alaska Department of 
Environmental Conservation (ADEC) water quality standards. 

5. Achieve no net loss of sloughs and wetlands in both the upper and lower Chena River 
watershed as well as restore wetlands and sloughs to function naturally. 

The February 6th workshop focused on questions of scale and discussion of the prioritization 
strategy. It was decided that while the HUC12 level would be used as the basic unit for 
prioritization of conservation effort over the entire project area, a series of larger scale maps 
would be produced for the mainstem and major tributaries, in order to allow more detailed 
analysis and focusing of effort. The metrics to be used in prioritization were also discussed. In 
general, it was decided that categorization of factors would be binary wherever possible, for the 
sake of transparency and simplicity. In some cases, such as wetlands, there are three categories: 
non-wetlands, wetlands with saturated soils, and wetlands that are flooded or ponded at least 
seasonally (i.e.National Wetland Inventory Cowardin code water regime modifiers C, E, F, H, or 
J). 

On April 3rd, draft prioritization methodology and sample products were presented and 
discussed. The group agreed that conservation values and limiting factors would be presented in 
separate maps, so that they could more easily be used for multiple purposes (e.g. determination 
of compensatory mitigation, selection of conservation areas, planning for development). Many 



participants also requested a single map combining the conservation priorities and limiting 
factors. 

The Product 

The Chena WRAP MAP process resulted in:  

• agreement to adopt appropriate goals from the WRAP process in this plan, which focuses 
on aquatic habitats, 

• an Excel workbook of previous watershed and land use plans and studies, including a list 
of goals of each local plan (Appendix A),  

• a collaboratively developed list of conservation values and limiting factors within the 
watershed that can be used to identify areas with the best potential for restoration and/or 
need for protection, as well as areas best suited for future development (Appendix B),  

• maps of the watershed showing ranked conservation values and limiting factors in raster 
format (320 acre hexagonal pixels) (Appendix C). Hexagons were chosen for several 
reasons, including the following: they reduce sampling bias due to their low perimeter to 
area ratio, more closely represent curved landscape features (such as rivers), and are 
better for analyzing connectivity (http://pro.arcgis.com/en/pro-app/tool-reference/spatial-
statistics/h-whyhexagons.htm). 

• An atlas of 63 subwatershed medium scale (1:63,000, 11”X17”) layered PDF maps of the 
HUC12 subwatersheds, with detailed information on wetland status, hydrography 
(including current Anadromous Waters Catalog status), drinking water sources and 
protection zones), conservation/monitoring/restoration projects, developed parcels, 
contaminated sites, fish passage status of culverts, infrastructure (roads, trails and dams), 
and mining (disturbance, active and expired state claims). All layers can be toggled on or 
off to facilitate analysis (Appendix D). 

• An atlas of 51 large scale (1:24,000, 11”X 17”) layered PDF maps of the mainstem and 
major tributaries of the Chena River, with even more detailed information on the factors 
listed above (Appendix E). 
 

Discussion: 

A. Identification of current condition: 

Although the study area (Chena River watershed and Piledriver Slough area) is much 
better studied than most of Alaska, there are still large data gaps, especially in the upper 
reaches. The following is a summary of the discussion from both the WRAP and WRAP 
MAP meetings, as well as available references. 

The Chena River is the second most important contributor of Chinook Salmon to the 
Tanana River, and one of the largest contributors to the Yukon River run, with an average 
contribution of 4.8% of the total Yukon run. Chinook Salmon runs have been declining 
since the late 1990s (Brown et al, 2017). Chum Salmon also spawn in the Chena River, 
but their contribution to the overall Yukon River run is much less (Reynolds, 1998). As 

http://pro.arcgis.com/en/pro-app/tool-reference/spatial-statistics/h-whyhexagons.htm
http://pro.arcgis.com/en/pro-app/tool-reference/spatial-statistics/h-whyhexagons.htm


well as being vitally important to the fishing industry and subsistence users, salmon are 
an excellent indicator of the health of the watershed. Juvenile salmon require clean water, 
numerous side streams, sloughs and wetlands, and abundant riparian vegetation for food 
and shelter. Spawning salmon require clean gravel redds and correctly installed water 
crossings to allow passage upstream. In general, a watershed that supports a healthy 
salmon population is a healthy ecosystem for all other inhabitants, including humans. For 
these reasons, protection, enhancement and restoration of spawning and rearing salmon 
habitat are the highest priority for the Chena and Piledriver watersheds. 

The Chena River and Noyes Slough have been identified as impaired waterbodies by 
ADEC. The areas of the study area closest to the Tanana River have been densely 
populated for many decades, and the population continues to grow, leading to increased 
fill of wetlands and other waterbodies for residential development. The lower Chena 
watershed and Piledriver Slough have areas of contaminated groundwater from leaking 
tanks and other point sources, as well as blocked drainages and stormwater pollution due 
to roads and other infrastructure. Chena Slough and Chena Lake have been infested with 
the aquatic invasive plant Elodea. The upper reaches and tributaries of the Chena River 
are less developed, but have had increased sediment due to mining and logging, and roads 
have blocked connections between the mainstem of the Chena and the side channels and 
sloughs that are critical refuges for juvenile salmon.  

B. Watershed needs and desired outcomes: 
 
The WRAP process identified the following goals for aquatic resources in the Chena 
watershed. The WRAP MAP workshop attendees agreed that these goals address the 
needs and desired outcomes of both the Chena and Piledriver watersheds. The map 
products of the WRAP MAP process are designed to identify specific areas where 
protection, enhancement and/or restoration can achieve these goals. 

1. No net loss of native streambank areas within the Lower Chena River mainstem, 
tributaries and sloughs. 

2. Restore important fish habitats by reducing hardened streambanks (i.e. riprap) 
in the Lower Chena River mainstem, sloughs and tributaries; also increase large 
woody debris and native vegetated or bioengineered streambanks. 

3. Restore connectivity so both juvenile and adult fish have timely access to key 
habitats in the Chena River tributaries and sloughs. 

4. Ensure Lower Chena River mainstem, tributaries and sloughs meet Alaska 
Department of Environmental Conservation (ADEC) water quality standards. 

5. Achieve no net loss of sloughs and wetlands in both the upper and lower Chena 
River watershed as well as restore wetlands and sloughs to function naturally. 

 
C. Use of the maps:  



The layered PDF format allows analysis of potential restoration, enhancement and 
preservation areas by any user with the free Adobe Acrobat Reader software. The three 
different scales of map products facilitate initial analysis at the watershed scale with more 
detailed analysis and site selection at larger scales within the sub-watersheds and along 
the major waterways. The WRAP MAP working group decided the maps would be useful 
to a wider range of potential users if there were separate maps for conservation values 
and conservation limiting factors, as well as a combined map showing high and low 
values for both of these groups of data. In some cases, the limiting factors may preclude 
conservation actions, at least in the near term (e.g. Fort Knox mine site), while in other 
cases, high conservation values can be maintained for the foreseeable future without 
active conservation actions (e.g. within the Chena River Recreation Area). The maps can 
be used to identify areas suitable for residential or commercial development, to avoid 
development of areas with high conservation value, or to identify potential areas for 
protection, enhancement or restoration. Once a hexagon or cluster of hexagons has been 
identified using the watershed scale maps of conservation values and limiting factors, the 
viability of individual sites can be evaluated using the larger scale maps. Data layers such 
as water quality monitoring, presence of contaminated sites, fish habitat value, adjacent 
restoration or conservation projects, historic or current mining, etc. can help determine 
how likely a potential site is to meet the needs of the watershed over the long term. 

The Fairbanks North Star Borough, the US Army Corps of Engineers and US Fish and 
Wildlife Service will receive printed copies of the maps in an atlas format. The layered 
PDFs will be available on the TVWA website. Mini USB drives with the layered PDFs as 
well as the GIS data will also be available on a limited basis. In addition, the Fairbanks 
North Star Borough has agreed to host the data on their GIS website. TVWA is hopeful 
that this widespread availability of these tools will lead to faster, more efficient and more 
effective decisions about both development and conservation of aquatic resources in the 
Chena and Piledriver watersheds. 

 


