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1. INTRODUCTION 

The proposed federal action addressed in this Essential Fish Habitat (EFH) Assessment is the 
Alaska Gasline Development Corporation’s (AGDC’s) proposed Alaska Stand Alone Gas 
Pipeline (ASAP) project.  This assessment analyzes the potential effects of the proposed action on 
EFH as required by the Magnuson–Stevens Fishery Conservation and Management Act, as 
amended (2007) (Magnuson–Stevens Act).  The assessment considers the proposed action and 
range of alternatives set forth in the ASAP Plan of Development, Revision 3, from June 2014 
(AGDC 2014a).   

The Magnuson–Stevens Act establishes procedures designed to address EFH for those species 
regulated by a federal fisheries management plan.  Section 305(b)(2) of the Magnuson–Stevens 
Act requires federal agencies to consult with the National Marine Fisheries Service (NMFS) on 
activities that may adversely affect EFH.  As part of the EFH consultation process, the federal 
agencies are required to prepare a written EFH assessment describing the proposed action’s 
effects on EFH. 

The objective of this EFH assessment is to determine whether or not the proposed actions “may 
adversely affect” designated EFH for relevant commercial, federally managed fish species within 
the proposed action area.  It also describes conservation measures proposed to avoid, minimize, 
or otherwise offset potential adverse effects to designated EFH that may result from the proposed 
action. 
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2. PROPOSED ACTION AND ALTERNATIVES 

2.1 PROPOSED ACTION 

The ASAP project consists of a natural gas pipeline and associated facilities to transport natural 
gas from North Slope to Southcentral Alaska.  The purpose of the ASAP is to make North Slope 
natural gas available to residents in Fairbanks, the Southcentral region, and other communities in 
the state, as directed by the Alaska State Legislature (Alaska Statute [AS] 31.25.005). Alaskan 
communities served by the ASAP project will be provided access to a stable, long-term supply of 
natural gas to serve as a primary fuel source for heating and electrical power generation.  

The project will include the development of a Gas Conditioning Facility (GCF) near Prudhoe 
Bay, capable of producing a peak capacity of 500 million standard cubic feet per day (MMscfd) 
of utility-grade natural gas.  The gas will be transported through a 727-mile-long, 36-inch-
diameter natural gas transmission mainline from the GCF to connect with the existing ENSTAR 
natural gas pipeline system in the Matanuska-Susitna Borough (MSB).  A 29-mile-long, 12-inch-
diameter lateral pipeline will connect the mainline to Fairbanks.  The proposed pipeline will be 
buried except at possible fault crossings, elevated bridge stream crossings, pigging facilities, and 
mainline block valve locations.  Because the pipeline system will be designed to transport utility-
grade natural gas, access to smaller communities is possible.  

The ASAP route will generally parallel the Trans-Alaska Pipeline System (TAPS) and Dalton 
Highway corridor to near Livengood, northwest of Fairbanks.  At Livengood, the mainline route 
will continue south, to the west of Fairbanks and Nenana.  The pipeline will bypass Denali 
National Park and Preserve to the east and will then generally parallel the Parks Highway corridor 
to Willow, continuing south to its connection into ENSTAR’s distribution system at Milepost 
(MP) 39 of the Beluga Pipeline southwest of Big Lake.   

The Fairbanks Lateral tie-in will be located approximately 2 miles south of the Chatanika River 
crossing at MP 439 of the mainline. From the mainline tie-in point, the Fairbanks Lateral pipeline 
will traverse east over Murphy Dome, following the Murphy Dome and Old Murphy Dome 
Roads, and then extend southeast into Fairbanks. 

The West Dock Port at Prudhoe Bay will be modified to accommodate the required delivery of 
modules for the construction of the GCF and to potentially receive pipe destined for the northern 
segment of the natural gas pipeline. 

Project components include the construction of: mainline pipeline, Fairbanks lateral, gas 
conditioning facility, block valves, material sites, water sources, construction support facilities, 
pipe storage and laydown yards, staging locations, worker camps, and modification of the West 
Dock Port at Prudhoe Bay.  For this EFH analysis, these components are grouped into freshwater 
or marine impacts. Additional information regarding the project can be found in the Final 
Environmental Impact Statement (EIS) developed by the United States Army Corps of Engineers 
(USACE) (USACE 2012) and the Section 404 application dated August 2014 (AGDC 2014b).   
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Figure 1. ASAP Route Overview 
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2.2 ALTERNATIVES 

Implementation of the National Environmental Policy Act through the EIS process requires 
analysis of a range of reasonable alternatives to the proposed project that could minimize impacts 
to the natural and human environment.  Consideration of the No Action Alternative is also 
required.  

Reasonable alternatives include: 

 No Action Alternative – The proposed project would not be constructed and would not 
operate 

 Energy Source Alternatives – Energy alternatives and energy conservation measures that 
could reduce or replace the North Slope natural gas and natural gas liquids that would be 
transported by the proposed project 

 Natural Gas Transport System Alternatives – Other transportation modes that could 
transport the North Slope natural gas that would be transported by the proposed project 

 Pipeline Route Alternatives – Alternative pipeline routes and route segment variations 
 Aboveground Facility Site Alternatives – Alternative aboveground facility sites 

This EFH assessment focuses on species distribution, habitat, analysis of effects, and 
conservation measures for the preferred alternative being prepared under the Supplemental EIS.  
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3. ESSENTIAL FISH HABITAT 

EFH is defined by the Magnuson–Stevens Act as “those waters and substrates necessary to fish 
for spawning, breeding, feeding, or growth to maturity.”  Marine EFH for this project includes the 
limited portion of northwestern Prudhoe Bay in the area surrounding the existing West Dock 
infrastructure.  

The marine EFH species found within the project area consist of only two species: Arctic cod 
(Arctogadus glacialis) and saffron cod (Eleginus gracilis). 

The freshwater EFH within Alaska, and the project area, is limited to waterbodies supporting the 
five species of Pacific salmon: 

 Chinook salmon (Onchorynchus tshawytscha) 
 sockeye salmon (Onchorynchus nerka) 
 pink salmon (Onchorynchus gorbuscha) 
 chum salmon (Onchorynchus keta) 
 coho salmon (Onchorynchus kisutch) 

Freshwater EFH in Alaska includes all lakes, streams, ponds, rivers, wetlands, and other 
waterbodies accessible to Pacific salmon species listed above (Pacific Fishery Management 
Council 2010).  Freshwater streams that constitute EFH in Alaska, and the EFH species occurring 
in these streams, are documented in the Alaska Department of Fish and Game’s (ADF&G’s) 
Catalog of Waters Important for the Spawning, Rearing or Migration of Anadromous Fishes 

(Johnson and Coleman 2014a, 2014b, 2014c).  

To assist in identifying EFH within the ASAP pipeline corridor stream survey work was 
conducted in 2010, 2011, 2013, and 2014.  These stream surveys were conducted to identify EFH 
streams and assess stream habitat within the ASAP pipeline corridor.   

The ASAP project route crosses three distinct regions of the state delineated in the National 
Hydrography Dataset.  These regions are similar to the ADF&G regional boundaries used in the 
Catalog of Waters Important for the Spawning, Rearing, or Migration of Anadromous Fishes. As 
depicted on Figure 1, these regions consist of the following: 

 the Arctic Region - north of the Brooks Range 
 the Interior Region - south of the Brooks Range and north of the Alaska Range 
 the Southcentral Region - south of the Alaska Range   

These regional designations are used to describe fish species and the EFH within the proposed 
project area. 
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3.1 SPECIES DESCRIPTION 

Anadromous fish species occurring within the project are documented in depth in the 2010 and 
2011 ASAP Stream Survey Reports.  These reports also provide stream habitat and water quality 
information.  A detailed summary of fish species, run timing, and critical time periods for 
anadromous and resident fish within the proposed project area is provided in Section 5.6 of the 
EIS (United States Army Corps of Engineers [USACE] 2012).  EFH within the project area is 
limited to the freshwater habitat important for the five species of Pacific salmon and the marine 
species which may occur in the area surrounding West Dock in Prudhoe Bay.     

3.1.1 Anadromous Species 

All five species of Pacific salmon originating in Alaskan waters are anadromous.  They exhibit 
remarkable variation in sexual dimorphism, coloration, life history, and adaptability to local 
conditions.  Their range is extensive within the project area from Cook Inlet to the North Slope 
with fewer species distributed in the higher latitudes.  Pacific salmon spend most of their life in 
the ocean and return to freshwater to spawn. 

3.1.1.1 Chinook Salmon (Onchorynchus tshawytscha) 

Chinook salmon spawning stocks are distributed from the Beaufort Sea/Chukchi Sea coasts to 
Southeast Alaska (Groot and Margolis 1998).  Chinook spawning habitat can range from 
tidewater to more than 3,200 kilometers (km) upstream in headwaters of the Yukon River 
(Mecklenburg et al. 2002).  Spawning takes place in redds of gravel that are located in relatively 
deep and fast flowing water with subgravel flow and after hatching rear in main-channel river 
areas (Vronskiy 1972; Chapman 1943).  The newly hatched alevins live in the gravel for several 
weeks and emerge as fry in May or June following the fall of spawning.  Juvenile Chinook 
salmon spend three months to two years in freshwater and mature as smolt before migrating to 
salt water estuaries (Hart 1973).  After smolt migrate into the marine environment, they mature 
for two to five years and return to their natal waters to spawn and die, providing nutrients to the 
system of origin. Chinook salmon runs in Alaska have recently been declining, and this decline 
has caused high levels of public interest in projects impacting Chinook habitat. 

3.1.1.2 Chum Salmon (Onchorynchus keta) 

Chum salmon spawn in freshwater rivers and streams of Alaska from the Colville River area 
(Atkinson et al. 1967) to Southeast Alaska (Groot and Margolis 1998).  Chum salmon enter 
spawning streams after three to five years in saltwater and can migrate extensive distances 
upstream as observed in the Yukon River (Buklis and Barton 1984).  Most chum salmon return as 
four year olds, but in higher latitude environments, a greater portion are five year olds. 

Two distinctive runs of chum salmon occur in Alaska. A summer run enters the Yukon River in 
early May and overlaps with the fall run in June and July.  The summer chum salmon spawn from 
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August through September in major tributaries whereas the fall chum spawn from September to 
November in spring-fed streams and sloughs. 

Juvenile chum salmon migrate to sea immediately after emerging from the gravel (Mecklenburg, 
et al. 2002).  This life history is similar to pink salmon.  Chum salmon are second only to 
Chinook salmon in dependence upon estuaries (Groot and Margolis 1998).   

3.1.1.3 Coho Salmon (Onchorynchus kisutch) 

Coho salmon spawn in most coastal streams and have been reported from Point Hope in western 
Alaska to Southeast Alaska (Atkinson et al. 1967).  Coho salmon enter spawning streams from 
late summer to early winter and in general, the higher the latitude, the earlier the timing.  

Coho salmon habitat includes streams, tributaries, and large rivers.  Coho typically spawn in 
streams where the substrate is comprised of gravel of 15 centimeter (cm) diameter or smaller 
(Groot and Margolis 1998).  Juvenile coho salmon spend one to four years in freshwater before 
migrating out to sea (Drucker 1972).  Juvenile coho salmon typically avoid fast-flowing water 
and prefer freshwater pools, backwater areas beaver ponds or other slow moving stream and river 
habitats (Mecklenburg et al. 2002).  As smolt, coho salmon migrate to the salt water to spend two 
to three years feeding and maturing.  The broad range of migration and spawning timing, the 
multitude of suitable freshwater habitats and the various strategies in ocean rearing represents a 
unique adaptability of this species. 

3.1.1.4 Pink Salmon (Onchorynchus gorbuscha) 

Pink salmon have the simplest and shortest lifespan of all the Pacific salmon (Groot and Margolis 
1998).  After emergence, pink salmon fry migrate to sea and grow rapidly as they make extensive 
feeding migrations.  They return after 18 months in saltwater to their river of origin to spawn and 
die.  Pink salmon are known for their distinctive even- and odd-year runs and are reproductively 
isolated from each other.   

Pink salmon are widely distributed in coastal streams and represent large spawning populations 
throughout coastal waters of Alaska (Fredin et al. 1974).  Often, pink salmon spawning locations 
are only hundreds of feet away from the marine environment.  The northernmost runs of 
commercial importance are in the Norton Sound area (Regnart and Geiger 1974).  North of the 
Bering Strait, pink salmon are reported in small numbers from streams along the Chukchi Sea 
coast (Craig 1984), and along the Beaufort Sea coast east to Point Barrow (Corkum and McCart 
1981). 

3.1.1.5 Sockeye Salmon (Onchorynchus nerka) 

Sockeye salmon spawning stocks are distributed widely and found in streams from Kotzebue 
Sound in western Alaska to Southeast Alaska.  Their greatest abundance is related to streams or 
river systems that have spawning areas associated with lakes (Groot and Margolis 1998).  
Sockeye salmon generally spawn in late summer (August/September). 
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Sockeye salmon display a greater variety of life history patterns than other members of the genus 
Oncorhynchus (Groot and Margolis 1998).  Their distinctive characteristic is in using lake rearing 
habitat during juvenile stages.  Typically, juvenile sockeye utilize lake rearing areas for one to 
three years after emergence from the gravel (Mecklenburg et al. 2002).  The behavior of juvenile 
sockeye after emergence depends on the location of the spawning area in relation to the lake 
rearing area to be utilized.  Most sockeye salmon spawn in or near lakes. 

After the lake rearing phase, the smolt process begins in spring or early summer where the young 
sockeye enter the marine environment.  They reside for one to four years before returning to 
spawn.  Sockeye will return after two to three years in the marine environment, and spawn 
between the ages of four to six.  This unique life strategy depends on healthy lakes, and 
continuous high quality connections between the marine environment and lake spawning grounds. 

3.1.2 Marine Species 

3.1.2.1 Arctic Cod (Arctogadus glacialis) 

Arctic cod occupy the Arctic Ocean including Hudson Bay, Greenland, Iceland, and Alaska’s 
northern coastline down to the Bering Sea.  Arctic cod are one of the most abundant fish in the 
arctic (Sforma and George 2013).  Summer time sampling has shown great variability in catch 
success and Arctic cod schools at any location are ‘both unpredictable and ephemeral’ (Fechhelm 
et al. 2011).  They occupy marine waters, and usually stay at depths less than 100 meters (m); 
preferring the transition layer between the surface and bottom water masses (Moulton and Tarbox 
1987).  The patterns of these transition layers can predict the presence of Arctic cod. 

Arctic cod are widely distributed in the Arctic Ocean.  They are typically found near to medium 
distances from coastal habitats; or under the pack ice throughout the entire year both in nearshore 
and deep water habitat (Mecklenburg et al. 2002).  Arctic cod feed on crustaceans, worms, small 
fish and algae growing on the bottom of sea ice (Jones 2006).  Arctic cod are typically not found 
in brackish or freshwater environments (Fechhelm et al. 2011).  Arctic cod spawn during the win-
ter under the nearshore pack ice (Pirtle and Mueter 2011), and use shorefast pack ice to forage 
and shelter from predators (Pirtle and Mueter 2011). 

Subsistence fishermen target nearshore Arctic cod during the winter while ice fishing (Sforma 
and George 2013).  Arctic cod and saffron cod are important beluga whale prey species during 
the summer (Lowry et al. 1986), and they are important consumers of plankton in the arctic eco-
system (Pirtle and Mueter 2011). 

3.1.2.2 Saffron Cod (Eleginus gracilis) 

Saffron cod occupy nearshore and offshore habitats in the Arctic Ocean; including the Beaufort 
and Chukchi Sea, down to the Gulf of Alaska.  They have been found to be the least abundant 
marine species during nearshore summer sampling (Fechhelm et al. 2011), but are still regularly 
caught nearshore (Fechhelm et al. 2009).  They occur in shallow waters, usually less than 60 m in 
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depth, in the ocean, brackish rivers, and shorelines (Fechhelm et al. 2009; Mecklenburg et al. 
2002).  Saffron cod can migrate upstream in freshwater considerable distances (Fechhelm et al. 
2011).  

Saffron cod spawn during the winter in nearshore areas, under shorefast and nearshore sea ice 
(Pirtle and Mueter 2011).  Eggs are broadcast dispersed over the bottom and hatch in the spring 
(Pirtle and Mueter 2011).  Young saffron cod aggregate with jellyfish for the first months of life. 

Saffron cod, usually larger than Arctic cod, are typically found by subsistence fishermen 
nearshore during the winter ice fishing season (Sforma and George 2013).  Saffron cod is also an 
important component of beluga whale and seal diets (Lowry et al. 1986). 

3.2 EFH WATERS 

EFH is designated based on best available scientific information (NMFS 2005).  In Alaska, two 
Descriptive Information Levels of data, as defined by the Magnuson–Stevens Act, are available to 
classify the anadromous waters in our project area:  Level 0a, where EFH for life history stages 
can be inferred from another life history stage or a species with similar habitat characteristic; and 
Level 1, where EFH can be inferred from presence/absence data for some or all portions of the 
geographic range.  Both of these Descriptive Information Levels indicate there is very little data 
available on EFH.  Table 1 summarizes the region, species, life stage, and type of data available 
to define EFH. 
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Table 1.  Essential Fish Habitat in Alaska 

Region Species 

Life Stage 

Egg 
and 

Larva 
Juvenile  Adult  

Arctic 

Chum Salmon 0a 0a 1 

Pink Salmon 0a 0a 1 

Arctic Cod - 1 1 

Saffron Cod 1 1 1 

Interior 

Chinook Salmon 1 1 1 

Chum Salmon 1 0a 1 

Coho Salmon 0a 0a 1 

Southcentral 

Chinook Salmon 1 1 1 

Chum Salmon 1 1 1 

Coho Salmon 1 1 1 

Pink Salmon 1 1 1 

Sockeye Salmon 1 1 1 
a = Some information about a species’ life stage available to infer distribution 
1 = Presence/absence distribution data available for some or all portions  

of the geographic range of the species 
Source:  NPFMC 2009; Johnson and Coleman 2014a, 2014b, 2014c 

 

3.2.1 Arctic Region: Prudhoe Bay marine waters and the Sagavanirktok River drainage  

3.2.1.1 Marine Waters 

The marine waters potentially impacted by the proposed project include the nearshore waters of 
Prudhoe Bay in the immediate vicinity of West Dock (Figure 2).  The descriptions of EFH for the 
Prudhoe Bay area identify Arctic cod and saffron cod, as well as the marine life stages of pink 
salmon and chum salmon, as inhabiting the marine waters of the project area (NPFMC 2009). 

These nearshore marine waters undergo a dramatic seasonal transformation.  During most of the 
year, the area is locked in sea ice.  Adult species of Arctic cod and saffron cod take advantage of 
this habitat to spawn, forage, and grow.  Young cod are often associated with ice in the nearshore 
marine environment typical of the West Dock area.  Saffron cod in particular are found under the 
ice of arctic waters, especially in substrates of sand and gravel (North Pacific Fishery 
Management Council [NPFMC] 2009). 

During the summer/fall months the sea ice retreats, and open water can serve as a migratory 
pathway for adult salmon and other anadromous fish transitioning to freshwater rivers and 
streams.  Arctic and Saffron cods again are found in the nearshore areas (Fechhelm et al. 2009). 
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Figure 2. West Dock Action Area  
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The nearshore marine habitat in this area has been the focus of a series of studies to assess the 
effects of oil and gas development on regional fish populations and fisheries (Fechhelm et al. 
2009).  These studies have been conducted primarily during the months of July and August when 
the nearshore marine environment is ice-free.  Although these studies targeted non-EFH fish 
species, Arctic cod, saffron cod, pink salmon, and chum salmon have been regularly sampled in 
the marine waters adjacent to West Dock.  

Human activity in the West Dock area is seasonal.  During the summer, industrial barges bring in 
heavy equipment and supplies.  Most barges offload at the West Dock port facility.  The shallow 
bathymetry is an issue for heavy barges, which must use shallow draft tugs to maneuver them 
safely.  Once sea ice precludes navigation in the Beaufort Sea, typically in October or November, 
the West Dock port facilities are not used until the ice retreats in June or July of the following 
year.   

During both the summer and winter, Arctic cod and saffron cod are subsistence harvested, 
although there are no data to evaluate on the quantity or location of such harvests (NPFMC 
2009).  No commercial fisheries exist in the area, and sport fisheries are assumed to be minimal. 

3.2.1.2 Freshwaters 

The pipeline route north of the Brooks Range is within the Sagavanirktok River drainage.  The 
Sagavanirktok River flows north to the Beaufort Sea (Figure 3).  Numerous tributaries are 
specified as anadromous fish habitat by the ADF&G providing EFH for chum and pink salmon 
(Table 1:  Johnson and Coleman 2014a). 

The Arctic Region streams are in a harsh environment where winter conditions exist for eight to 
nine months of the year.  Overwintering habitat is important in this environment, which receives 
little snow cover, and most rivers and streams freeze solid every winter.  In addition, streams are 
often braided and have dynamic hydrological regimes. 

There are at least 21 fish species, belonging to nine families, known to inhabit freshwaters of the 
North Slope (Trans-Alaska Pipeline System Owners 2001; BLM 2010), including numerous non-
EFH species.  Ninespine stickleback (Pungitius pungitius) is likely the most widespread species 
found in North Slope coastal plain streams, followed by Arctic grayling (Thymallus arcticus).  
Thirteen species of fish have been reported in the Sagavanirktok River drainage, the most 
important of which are: Dolly Varden (Salvelinus malma), broad whitefish (Coregonus nasus), 
Arctic cisco (Coregonus autumnalis), and Arctic grayling.  Dolly Varden and broad whitefish are 
the most common anadromous species known to occur within the ASAP pipeline corridor within 
the Arctic Region (Johnson and Coleman 2014a).  Other species such as least cisco (Coregonus 

sardinella), and humpback whitefish (Coregonus pidschian) are considered incidental, and these 
species do not represent large spawning stocks (Craig 1984). 
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Figure 3. ASAP Arctic Region Waters 
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Currently there are no commercial fisheries for salmon on the North Slope within the project area 
(Scanlon 2011).  Subsistence fisheries directed at salmon, Dolly Varden, sheefish, and whitefish 
species provide important food sources for a small number of villages and subsistence fishing 
harvests are generally much larger than the sport fish harvests.  Sport fishing effort is typically 
focused along the existing road system and is directed at non-salmon species, primarily Dolly 
Varden/Arctic char, lake trout, and Arctic grayling. 

3.2.2 Interior Region: Koyukuk, Tanana and Yukon Rivers, including Tributaries 

Interior Region stream crossings are within four major river drainages, including the Koyukuk, 
Tanana, Nenana, and Yukon rivers (Figure 4).  These rivers and numerous tributaries are 
classified as anadromous fish habitat important for providing EFH for Chinook, chum, and coho 
salmon by the ADF&G (Table 1; Johnson and Coleman 2014b). 

The Yukon River drainage covers a vast area in the Interior Region (Trans-Alaska Pipeline 
System Owners 2001).  Year-round, the Yukon River is classified as sensitive under general 
fisheries management for anadromous and resident fish species (Buckwalter 2009).  The Tanana 
River is a major tributary drainage to the Yukon River.  Important tributary streams to the Tanana 
River include the Tolovana and Chatanika rivers.  All of these waters are specified as supporting 
anadromous fish and are EFH within the project corridor.   

The Dietrich, Bettles, Middle Fork Koyukuk, South Fork Koyukuk, Kanuti, and Hammond rivers 
flow into the Koyukuk River, which is a tributary to the Yukon River.  The Chandalar, Dall, and 
Ray rivers flow directly into the Yukon River.  The Dietrich and Jim rivers are classified as 
sensitive under general fisheries management year-round; its tributaries are designated as 
sensitive habitats from May through October (Bureau of Land Management [BLM] 2010).  The 
Dietrich River and its tributaries do not support anadromous fish, but the Dietrich River is a 
tributary of the Middle Fork Koyukuk River, which does support anadromous fish.  The Dietrich 
River flows through the eastern wilderness section of Gates of the Arctic National Park and 
Preserve. 

The Nenana River flows north in the transportation corridor along the Parks Highway until it 
joins the Tanana River. These drainages provide important habitat for numerous headwater 
streams in the Interior Region south of Fairbanks. Sport fishing pressure increases in these 
drainages when compared to the Arctic Region. The rivers also provide important transportation 
links for the area, with summer and winter travel taking place up and down the river systems. 

A variety of non-EFH fish species are supported in Interior Region watersheds and include:   
burbot (Lota lota), round whitefish (Prosopium cylindraceum), humpback whitefish, least cisco, 
Arctic lamprey (Lampetra camtschatica), sheefish (Stenodus leucichthys), broad whitefish, lake 
chub (Couesius plumbeus), slimy sculpin (Cottus cognatus), northern pike (Esox lucius), 
longnose sucker (Catostomus catostomus), and Arctic grayling (Johnson and Coleman 2014b). 




