5.6 FISH

This section describes the fish species that inhabit waterbodies that cross and are adjacent to
the 737 mile proposed Project right-of-way (ROW) from the Arctic Coastal Plain to Southcentral
Alaska. It includes the Fairbanks Lateral, aboveground facilities, support facilities, and the
Denali National Park Route Variation. Resident and anadromous fish species in association
with essential fish habitat are discussed in this section to illustrate the affected environment and
environmental consequences of the proposed Project. The AGDC has proposed mitigation
measures to reduce impacts to fish resources, which is included in Section 5.23.2.6.

5.6.1 Affected Environment

The proposed Project area (mainline and associated facilities) extends approximately 737 miles
from Prudhoe Bay in the North Slope Borough to the Matanuska-Susitna (Mat-Su) Borough near
the Upper Cook Inlet (Figure 1.0-1). The Fairbanks Lateral would diverge from the proposed
mainline at approximate MP 458 (MP FL 0.0) at Dunbar in the Yukon Koyukuk Census Area and
extend approximately 34 miles east through the Fairbanks North Star Borough (FNSB) to
Fairbanks. Freshwater habitat throughout the proposed Project area includes lakes, ponds,
wetlands, streams (ephemeral and perennial), and large and small rivers. Fish habitat is
important for spawning, foraging, rearing, incubation, refuge, migration and overwintering
purposes.

Three main types of fish are included in the waters transected by the proposed Project area,
including anadromous, resident, and amphidromous fish species. Fish that spend most of their
lives at sea and return to freshwaters only to spawn are termed anadromous fish. These
species primarily include salmon. Fish that reside in freshwater for their entire lifecycle are
called resident fish, which include Arctic grayling, burbot, and lake trout (Reynolds 1997).
Amphidromous species move between fresh and marine waters at certain life stages, such as
feeding at sea during the summer and spending the winter and spawning in freshwater.
Amphidromous fish include Dolly Varden, Arctic char, Arctic cisco, and Broad whitefish. In the
following section, amphidromous species are included with the anadromous species category
and streams will either be defined as having resident or anadromous fish present.

Anadromous fish species are protected under AS 16.05.871. “Waters Important to Anadromous
Fish” [5AAC 95.010] are defined by the Alaska Administrative Code as those waters important
for spawning, rearing, or migrating anadromous fishes. The Catalog of Waters Important for
Spawning, Rearing, or Migration of Anadromous Fishes and its companion Atlas identify such
waters. This catalog is divided into Alaska’s six fish and game resource management regions.
The volumes that encompass the Arctic, Interior and Southcentral management regions
(Johnson and Blanche 2011a, 2011b, 2011c) were used to identify waterbodies used by
anadromous fish within the proposed Project area.

Anadromous fish may be found in streams not currently designated as anadromous fish streams
in the catalog. Waterbodies in the catalog represents less than 50 percent of the streams, rivers
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and lakes actually used by anadromous species (ADF&G 2011a). All species of Pacific salmon
known to inhabit Alaskan watersheds migrate through and populate various habitat types
seasonally at different times depending on life history stage and watershed of origin

(Hilborne 2003). Larger environmental influences and genetics may also play a role in specific
stock run timing (Hodgson and Quinn 2002, Schindler et al. 2010). Adult immigration and smolt
emigration timing is important for determining the proposed Project schedule and design.

Essential Fish Habitat

The National Marine Fisheries Service (NMFS) along with Alaska Department of Fish and Game
(ADF&G) and other agencies work together to identify and protect essential fish habitat (EFH)
for federally managed fish species. The Magnuson-Stevens Fish Conservation and
Management Act (MSFCMA) defines EFH as “those waters and substrates necessary to fish for
spawning, breeding, feeding, or growth to maturity.” Freshwater EFH in Alaska includes all the
lakes, streams, ponds, rivers, wetlands, and other bodies of water that have been historically
accessible to salmon (Pacific Fish Management Council 2010). All five Pacific salmon stocks
(pink, sockeye, chum, coho, and Chinook) found in Alaska are protected under the MSFCMA.
EFH includes all life stages, including egg (incubation in gravel), larval, juvenile, and adult in the
freshwater and marine environment. These areas are identified in ADF&Gs Catalogue of
Waters Important for Spawning, Rearing and Migration of Anadromous Fishes (ADF&G 2011a).

All federal agencies are required to consult with NMFS on all actions or proposed actions
permitted, funded, or undertaken by the agency that may adversely affect EFH (NMFS 2004).
An adverse effect is defined as any impact that reduces quality and/or quantity of EFH. This
includes direct or indirect physical, chemical, or biological alterations of the waters or substrate
and loss of, or injury to species and their habitat, and other ecosystem components, or
reduction of the quality and/or quantity of EFH (NMFS 2004). Adverse effects may result from
actions occurring within EFH or outside of EFH.

Collaboration between the Alaska Gasline Development Corporation (AGDC) and the NMFS
would be required through the Essential Fish Habitat Consultation Guidance of the MSA
Section 305(b) (4)(A) (2004) and the Anadromous Salmonid Passage Facility Design

(NMFS 2011). Each stream crossing proposed would require an approved ADF&G Fish Habitat
Permit, which would include the necessary site specific fish resource data to comply with permit
requirements. The permit application process would determine the appropriate site specific
crossing methods (open cut, open-cut isolation, HDD, or bridge) for protection of EFH. AGDC
proposed mitigation for fish resources is included in Section 5.23.2.6.

Fish sensitivity is determined by spawning and incubation periods as well as fry emergence,
rearing, overwintering, and migration periods. Fish are considered particularly sensitive during
their spawning, egg incubation and fry emergence periods (Weber-Scannell and Duffy 2007,
Kyle and Brabets 2001). Overwintering habitat in the Arctic and subarctic regions of the
proposed Project area are also of particular concern. Many of the waterbodies in the Arctic are
too shallow to support fish during the winter (Truett and Johnson 2000). Fish can become
stressed by cold temperatures and low food availability (BLM 2002). Ice depth in Arctic lakes
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can approach 6.5 feet thick and freshwater fish must migrate to waters deeper than 6.5 feet that
do not freeze entirely to survive (Truett and Johnson 2000). Perennial springs are critical
overwintering habitat in Arctic regions because much of the drainage freezes solid

(Reynolds 1997). These sites are usually quite localized and provide small, stable discharges
(less than 3 feet per second) of groundwater well above freezing temperatures (39.2°F to
42.8°F) (Reynolds 1997). Consequently, if water flow is altered in an overwintering area or if the
water quality is degraded, a large portion of a fish population can be impacted (BLM 2002).

5.6.1.1  Project Area

Fish resources are categorized in the proposed Project area by three major hydrologic
regions:1) North Slope region, north of the Brooks Range including the northern portion of GCF
to MP 540 Segment (Sagavanirktok River drainage); 2) Interior Alaska, from the Brooks Range
to the Alaska Range including southern portion of GCF to MP 540 Segment; MP 540-MP 555;
northern portion of MP 555 to Cook Inlet; Fairbanks Lateral; and Denali National Park Route
Variation (Yukon and Tanana River drainages); and 3) Southcentral Alaska, Project area south
of the Alaska Range, including the southern portion of MP 555 to Cook Inlet (Susitha River
drainage) (Figure 5.6-1).

Thirty species of fish have been confirmed or have the potential to occur throughout some part
of their lifecycle within the proposed Project area (Table 5.6-1) (ADF&G 2010). Anadromous
species have been identified within the proposed Project area at specified stream crossing
locations, which are included in Appendix E. Stream crossings were determined to support
anadromous fish if they: 1) are cataloged anadromous waters (Johnson and Blanche 2011a,
2011b, and 2011c; 2) are connected to a cataloged anadromous water; or 3) if stream sampling
along the proposed Project during the summer of 2010 yielded anadromous fish. The proposed
Project would cross 516 streams throughout the three hydrologic regions. Eighty-two of the
stream crossings have been confirmed to possess anadromous fish, the majority of which are
located in the Southcentral region of Alaska (Table 5.6-2). Confirmed anadromous species and
the life stage present at each stream crossing are listed by hydroregion in Appendix E.
Confirmed resident fish species at each stream crossing are also presented in Appendix E.
None of the confirmed fish species are considered to be Sensitive Species by the Bureau of
Land Management (BLM) (Matthew Varner, Pers. Comm. 2010).
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TABLE 5.6-1

Fish Species Inhabiting Waterbodies Crossed by the Proposed Project

Common Name

Scientific Name

Hydrologic Region

North
Slope

Interior

Southcentral

Anadromous

Life History 5 ¢

Arctic lamprey

Lampetra japonica

X

X

X

Yes

Occur from Arctic coast to Kenai Peninsula; Yukon River into Yukon Territory,
Kuskokwim and Tanana river drainages. Adults feed at sea or in lakes; spawn in clear
streams. Ammocoetes (lamprey larva) in muddy margins and backwaters of rivers and
lakes.

Pacific lamprey

Lampetra tridentata

Yes

Occur along coastal areas from Nome down to California. Remain as an ammocoetes
for 4-5 years then metamorphose and move to sea. Feed at sea for approximately 1
year, then return to fresh water in the fall and spawn the following spring.

Lake chub

Couesius plumbeus

No

Found throughout the Yukon River upstream of Nulato and in its tributaries, including
the Tanana drainage. Found most often in shallow, silty lakes and streams in Alaska.
Spawns in shallow waters with gravelly bottoms during summer.

Longnose sucker

Catostomus
catostomus

No

Found throughout mainland Alaska in lakes and streams with clear cold water.
Spawns in streams, lakes, or ponds with gravel bottoms and cold water in late spring
or early summer.

Northern pike

Esox lucius

No

Occurs in the Colville, Yukon, and Susitna River Basins. Prefers clear vegetated
lakes, quiet pools and backwaters of creeks and rivers; spawns in marshy areas.
Voracious predator on juvenile salmonids, the Northern pike is native to most of
Alaska, but is considered an invasive species south and east of the Alaska Range
except for a small population near Yakutat.

Alaska blackfish

Dallia pectoralis

No

Occurs throughout mainland Alaska west of Colville River along Arctic coast, also in
the Yukon-Tanana drainage and lakes in the Anchorage area. Bottom-dwelling fish
found in heavily vegetated swamps and ponds, lakes and rivers. Migrates to deep
waters in winter. Natives have used blackfish extensively for food.

Pond smelt

Hypomesus olidus

No

Found in Beaufort Sea drainages and the Copper River drainage. Found in middle and
surface water of ponds, lakes and streams. Occasionally enters brackish waters.

Rainbow smelt

Osmerus mordax

Yes

Occur throughout coastal Alaska. Ascend freshwater streams only a few hundred
yards to a mile to spawn.

Eulachon

Thaleicchthys
pacificus

Yes

Found in the Copper River Delta; also the Susitna, and 20-mile rivers in Cook Inlet.
Spawn during spring in the lower reaches of rivers or streams with sandy gravel
bottoms. Grow to maturity in the sea where they feed mainly on krill. Important as a
personal use and subsistence species.

Inconnu
(sheefish)

Stenodus leucichthys

Yes

Found in the Yukon river drainages along the proposed ROW. Minto Flats and Upper
Yukon River populations are year round residents. Spawn in rivers with a fast current
over a bottom composed of differentially-sized gravel; sheefish may live to spawn
several times.

Least cisco

Coregonus sardinella

Yes

Found from Arctic coast to Bristol Bay and in most lakes and streams north of the
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TABLE 5.6-1

Fish Species Inhabiting Waterbodies Crossed by the Proposed Project

Common Name

Scientific Name

Hydrologic Region

North
Slope

Interior

Southcentral

Anadromous

Life History 5 ¢

Alaska Range and throughout the Yukon and Kuskokwim drainages. Anadromous and
landlocked freshwater forms exist. Anadromous forms have an annual migration from
freshwater winter habitats to saltwater summer feeding habitats. Mature fish migrate
upstream in the fall to spawn in clear streams with gravel bottoms north of the Alaska
Range.

Arctic cisco

Coregonus
autumnalis

Yes

Occur from the Point Barrow area eastward along the Beaufort Sea coast to the
Canada border, occurring mainly in the Colville River area, with limited distributions in
the Sagavanirktok and Putuligayuk rivers. Tolerant of high salinity and often found in
estuaries. One of the most abundant and
North Slope.

Bering cisco

Coregonus laurettae

Yes

Found in the Yukon River upstream to Ft. Yukon. Primarily freshwater and coastal
marine; winter in salt or brackish water near river mouths; undergo extensive spawning
migrations up the Yukon River where they spawn in fast-flowing water near beds of
loose gravel.

Broad whitefish

Coregonus nasus

Yes

Found in the Yukon and Kuskokwim river drainages and in the Bering, Chukchi, and
Beaufort Sea river drainages. Primarily found in streams, less often in lakes and
estuaries. Spawn over a gravel bottom in the fall. In the Yukon River, broad whitefish
are important for local consumption and for commercial purposes. Both spawning and
overwintering populations occur in the Sagavanirktok River and Yukon River
drainages.

Lake whitefish

Coregonus
clupeaformis

No

Occur in the Copper and Susitna river drainages. Found in the deeper, colder areas of
lakes and rivers in summer. Moves to shallower areas to spawn in fall.

Humpback
whitefish

Coregonus pidschian

Yes

Found in all drainages north of the Alaska Range as well as in the Copper and Susitna
rivers. Spawn during the fall at the upper reaches of rivers over a gravel bottom at 4-5
years of age. Important in the subsistence economy of rural Alaskans.

Round whitefish

Prosopium
cylindraceum

No

Widespread on mainland Alaska from North Slope to Taku River. Occur in shallow
areas of lakes and clear rivers and streams; rarely in brackish water. Spawn over
gravel shoals of lakes and at river mouths.

Arctic grayling

Thymallus arcticus

No

Widespread on mainland Alaska; both migratory and resident population occur. Winter
primarily in cold waters of medium-sized to large rivers and lakes; migrating to rocky
streams to breed in spring and then continuing to separate summer feeding grounds.

Lake trout

Salvelinus
namaycush

No

Inhabit clear, mountain lakes in the Brooks Range, Alaska Range, and central Arctic
coastal plain. Found in turbid glacial lakes on the north side of the Chugach Range
and Kenai Peninsula. Spawn over clean, nearshore rocky shoals in fall.

Dolly Varden

Salvelinus malma

Yes

Locally abundant in all coastal waters of Alaska. Anadromous and freshwater resident
varieties exist. Mature sea-run Dolly Varden spend their lives migrating from wintering




auladid ses) auojy puejs eysejy

L-9'G

NENE]

TABLE 5.6-1  Fish Species Inhabiting Waterbodies Crossed by the Proposed Project
Hydrologic Region
North

Common Name Scientific Name Slope | Interior | Southcentral | Anadromous | Life History 2b.¢
fresh water to saltwater summer feeding areas, then back to freshwater rivers to spawn
inthefal. One of  Atimporartaad’sosght-after sport fish.

Rainbow trout Oncorhynchus X Yes Resident and anadromous forms exist. Occur naturally in the coastal waters of the

(steelhead) mykiss Upper Cook Inlet and the Copper River drainage. Hatchery-reared fish occur in
specific lakes and streams in the Tanana River drainage. Spawn in shallow riffles or
suitable clear water streams. One of t he most respeqd
native game fishes. The Gulkana River is the most northern population extent of
rainbow trout (BLM Pers. Comm 2012).

Pink Oncorhynchus X Yes Occur al on g SpAwhtatsedn @té Jane andanid-@ctbber, usually

(humpback) gorbuscha within a few miles of the coast or in the intertidal zones. Young run to sea right after

salmon emerging from gravel where they remain for 2 years before retuming to spawn.
Important to commercial and sport fisheries and to subsistence users in Alaska.

Coho (silver) Oncorhynchus X Yes Found in coastal waters of Southeast and South-central Alaska and in the Yukon River

salmon kisutch to the Alaska-Yukon border. Occur in nearly all accessible bodies of fresh water; avoid
riffles. Spawn in streams from July to November. Young migrate to sea between 1
and 4 years, remaining at sea for 2-3 years. Premier sport fish of Alaska occurs in
both fresh and salt water from July to September.

Chinook (king) Oncorhynchus X Yes Abundant from the southeastern panhandle to the Yukon River. Major runs in the

salmon tshawytscha Yukon, Susitna, and Copper River drainages. Spawning occurs from May through
July. Fish hatch in fresh water, spend 3-7 years in the ocean, and then return to
spawn in their natal streams. Chinook salmon are the most highly prized sport fish in
Alaska.

Chum (dog) Oncorhynchus keta X X Yes Most abundant commercially harvested salmon species in the Arctic, northwestern,

salmon and Interior Alaska. Spawn in small side channels and other areas of large rivers
where upwelling springs; young run to sea right after emerging from gravel. Important
year-round source of fresh and dried fish for subsistence and personal use purposes in
the Arctic, northwestern and Interior Alaska.

Sockeye (red) Oncorhynchus nerka X Yes Occur in the North Pacific and Arctic oceans and associated freshwater systems.

salmon Spawn in rivers, streams, and upwelling areas along lake beaches after spending one
to four years in the ocean. After hatching in winter, juvenile sockeye salmon may
spend up to four years in fresh water before migrating to sea. One of the most
important commercial and sport fisheries in the state and remain an important
mainstay of many subsistence users.

Burbot Lota lota X X No Occupy large clear and glacial rivers and many lakes throughout most of Alaska.

Adults are voracious predators, feeding mostly on fish. Burbot spawn under the ice in
late winter. The most popular fishing areas are the Yukon and Tanana rivers.
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TABLE 5.6-1  Fish Species Inhabiting Waterbodies Crossed by the Proposed Project
Hydrologic Region
North
Common Name Scientific Name Slope | Interior | Southcentral | Anadromous | Life History 2b.¢
Ninespine Pungitius pungitius X X X Yes Widespread, occupying marine, brackish, and freshwaters. Prefers shallow vegetated
stickleback areas in lakes, ponds and pools in slow streams; marine populations most often in
marshes and estuaries near shore. Spawns in freshwater during summer months.
Threespine Gasterosteus X X Yes Occur primarily along the coastal regions of Alaska south of Nome in marine, brackish,
stickleback aculeatus and freshwaters. Anadromous and resident freshwater forms exist. Found in shallow
vegetated areas of lakes, ponds, rivers and streams. Nests built on sandy bottom.
a BLM 2002.
b Truett and Johnson 2000.

¢ Mecklenburg et al. 2002.




TABLE 5.6-2  Stream Crossings Proposed by Hydroregion in the Proposed Project Area

Arctic Interior Southcentral Total Crossings
Anadromous Stream Crossingsa® 6 24 52 82
Stream Crossings with resident fished.e 49 95 10 154
Total Stream Crossings 116 322 78 516

a Streams that have been nominated as anadromous were considered anadromous.
b Johnson and Blanche 2010, 2011a, 2011b, and 2011c.

¢ . Resident fish data is incomplete.

4 ADF&G 2011b.

e BLM 2002.

A thorough freshwater fish inventory has not been conducted for the majority of the stream
crossings along the proposed right-of-way (ROW) south of Livengood to the Cook Inlet.

Existing resident fish information was utilized from stream sampling results along the Trans
Alaska Pipeline System (TAPS) Corridor and the ADF&G Freshwater Fish Inventory (AFFI)
(BLM 2002, ADF&G 2011b). The TAPS corridor coincides with the proposed ROW from
Prudhoe Bay to Livengood. AFFI data was the only information available for the proposed
ROW area south of Livengood to the Cook Inlet. These data are not complete and are intended
only for planning purposes. The information that does exist for resident fish does not include
temporal habitat use. Site specific hydrologic information such as water depth, water chemistry,
and the presence of flowing water during the winter months are needed at each stream
crossing. This information is required to determine the method and timing of construction by
stream crossing in order to minimize impacts to the extent most practicable to fish and their
habitat.

The AFFI information is not sufficient, and detailed studies would be required for specific sites
intended for intensive uses (ADF&G 2011b). The AFFI represents the best available data for
the proposed Project area south of Livengood. As noted above, each stream crossing in the
proposed Project would require consultation with NOAA for EFH and will require an ADF&G fish
habitat permit, which will include the necessary fish resource and hydro-geomorphic information
to make a sound decision on crossing method and construction season.

Arctic Slope Region

The Sagavanirktok River is the only major river drainage along the proposed Project in the
Arctic Slope region. The Sagavanirktok River is approximately 180 miles long and originates on
the North Slope of the Brooks Range and flowing north to the Beaufort Sea near Prudhoe Bay.
The Dalton Highway roughly parallels the river from Atigun Pass to Deadhorse. Six stream
crossings were documented with anadromous fish present in the Arctic region of the proposed
Project area (Table 5.6-4 and Appendix E). Dolly Varden and broad whitefish are the most
common anadromous species known to occur in areas that will be crossed by streams in the
Arctic region of the proposed Project area (Johnson and Blanche 2011a). The main channel of
the Sagavanirktok River is considered critically sensitive between May to June, due to Arctic
grayling spawn in tributaries. The main channel is also considered critically sensitive between
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August through October when Dolly Varden migrate through the Sagavanirktok River and
spawn in spring-fed tributaries (ADNR 2006). Arctic grayling and ninespine stickleback are the
most widespread resident fish found in streams in Arctic Alaska (Truett and Johnson 2000).

Sport fishing pressure along the Sagavanirktok River drainage is low compared to subsistence
fishing and sport fishing elsewhere in Alaska (Scanlon 2010). Sport fishermen in this region
harvest Dolly Varden, Arctic grayling, burbot, and whitefish (ADF&G 2010). Most sport fisheries
for Dolly Varden target overwintering populations in the fall as the fish return to freshwater or in
the spring as they move toward the sea to feed (Scanlon 2010). No commercial fishing occurs
in the Sagavanirktok River drainage (Scanlon 2010).

Most freshwater Arctic fish populations are limited by the availability of overwinter habitat
(Truett and Johnson 2000). Lakes at least 6.5 feet deep provide fish with open water habitat
throughout the winter and prevent eggs from freezing (Craig 1984, Truett and Johnson 2000).
Although numerous smaller lakes occur in the vicinity of the proposed Project area on the North
Slope, they are often too shallow (i.e., less than 6.5 feet deep) to support winter fish
populations. However, if these shallow lakes are connected to a fish bearing stream or river,
they will support fish during the summer months. Winter's onset is a period of environmental
change that almost always results in migration, either within a given habitat, among habitats of
the same system, or among systems (Reynolds 1997). Craig (1989) stated that the small
amount of over-wintering habitat available could be the most important factor limiting population
size and causing cyclical fluctuations in fish species abundance (Truett and Johnson 2000).
Lake trout, Arctic char, Arctic grayling, Alaska blackfish, Northern pike, broad whitefish, round
whitefish, Arctic whitefish, ninespine stickleback and burbot can be found in lakes deep enough
to support overwintering fish (ADF&G 2010).

Interior Alaska

Maijor rivers along the proposed Project area in Interior Alaska include the Yukon and the
Tanana Rivers. Sport fishing pressure is generally light throughout the region. Subsistence and
commercial fishing are permissible in the Yukon and Tanana Rivers.

Anadromous fish are known to occur in 24 stream crossings within the proposed Project area in
Interior Alaska (Table 5.6-2). The Yukon River and the South Fork of the Koyukuk River have
the most anadromous fish species for this region (Johnson and Blanche 2011b).

The Yukon River

The Yukon River is the longest river in Alaska and it has one of the longest salmon runs in the
world. Presently all populations of fish in the Yukon River drainage are wild and no stocking to
enhance fish populations occurs in this area. Chinook, chum, and coho salmon are harvested
in the subsistence, commercial, personal use, and sport fisheries along the Yukon River. The
Yukon River chum salmon run consists of an earlier summer run and a later fall run. Run times
for spawning salmon on the Yukon River occur from June to August for Chinook salmon,
September to November for Coho salmon, and June to December for chum salmon

(Table 5.6-3). Subsistence fishing has the highest priority among all uses of the resource in the
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State of Alaska, and whenever it is necessary to restrict harvests, subsistence fisheries have a
preference over other uses of the stock (AS 16.05.258). The villages along the Yukon River
have historically and continue to rely on salmon for their cultural, subsistence, and commercial
needs. Salmon are traditionally dried, smoked, and frozen for both human and sled dog
consumption. Common methods of fishing on the Yukon River include set gill nets and fish
wheels (Busher et al. 2009).

TABLE 5.6-3  Salmon Spawning Run Periods within Major Drainages of the Proposed Project Area

Species/ Major Drainage May June July Aug. Sept. Oct. Nov. Dec.

Chinook salmon

Yukon

Tanana

West Susitna

Sockeye Salmon

Yukon

Tanana

Coho Salmon

Yukon

Tanana

West Susitna

Pink Salmon (even yrs.)

Yukon

Tanana

West Susitna

Chum Salmon

Yukon

Tanana

West Susitna

Salmon present
Peak availability
Source: ADF&G 2011a.

The proposed Project occurs within ADF&G Yukon District 5C. Subsistence harvest for this
district averaged 1,862 Chinook salmon, 1,057 chum salmon, and 50 coho salmon annually
from 2000 to 2009 (Dani Evenson, Pers. Comm. 2010). During the past decade, subsistence
harvest was highest for Chinook salmon from 2002-2004 in this District (Dani Evenson,

Pers. Comm. 2010).
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Low returns in recent years caused the subsistence harvest of Chinook salmon on the Yukon to
be restricted in 2008 and 2009. Since 1993, wide swings in productivity have occurred in the
Yukon fall chum run. In 2001, only 176 chum salmon were harvested by subsistence users
whereas in 2006, 5,918 chum salmon were harvested (Dani Evenson, Pers. Comm. 2010). In
2009, the fall chum salmon subsistence harvest was 1,024 fish for the Yukon District 5C

(Dani Evenson, Pers. Comm. 2010). Important subsistence fisheries for whitefish and lamprey
also occur in this area.

Commercial harvests in Yukon District 5 have historically been dominated by chum and more
recently, by king salmon, with the commercial harvest of Coho salmon being mostly incidental to
the fall chum salmon fish. In years with average returns and run timing, the first commercial
fishing period usually occurs between July 1 and July 7 for the area of the Yukon River crossed
by the proposed Project. The fall chum commercial fishing period typically occurs in mid-
August. Between 2000 and 2009, an average of 151.3 Chinook salmon and 1010 fall chum
salmon were commercially harvested annually from the Tanana River in Yukon River District 5C
(Dani Evenson, Pers. Comm. 2010).

There has been high variability in the Chinook salmon run strength in the Yukon River during
the past decade (JTC 2010). Commercial harvest of Chinook salmon was closed due to poor
run strength during 2000, 2001, 2008, and 2009. Runs for commercially harvested Chinook
salmon in District 5C were highest in 2006 with 481 fish more than tripling the 10 year annual
average (Dani Evenson, Pers. Comm. 2010). Due to reduced abundance, Chinook salmon
returning to the Yukon River is currently listed as a “Stock of Yield Concern” (JTC 2010).

In general, sport fish salmon in the Yukon River drainage is minor compared to commercial and
subsistence harvests (Burr 2009). Pacific salmon (all species combined) comprise only about
nine percent of the total sport harvest in this area (Burr 2009). Sport harvest in the Yukon River
drainage is dominated by Arctic grayling, Northern pike, and sheefish. Fishing pressure is
generally light and there are widespread opportunities throughout this region to fish for Arctic
grayling, Dolly Varden, Northern pike, burbot and lake trout (Burr 2009). Broad whitefish and
Bering cisco are also important fisheries in the Yukon River drainage.

Tanana River

The Tanana River drains an area of approximately 45,155 square miles and is the second
largest tributary system that feeds the Yukon River. The main branch of the Tanana River is a
glacial river flowing northwest for 570 miles to the Yukon River and formed by the confluence of
the Chisana and Nabesna rivers near Tok and the Alaska-Canada border.

The proposed Project would cross the Tanana River within the Lower Tanana Management
Area (LTMA) and would occur within ADF&G Yukon River District 6B. There are 18 fish species
native to the Tanana River drainage. Chinook salmon, Coho salmon, Arctic grayling, burbot,
lake trout, and Northern pike are the species most sought after by sport fishermen in this area
(Brase 2009). Fish species present, but not often targeted by sport anglers, include chum
salmon, Dolly Varden, sheefish, least cisco, humpback, broad, and round whitefish, longnose
suckers, Alaska blackfish, lake chub, slimy sculpin, and Arctic lamprey (Brase 2009). In
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addition, although rainbow trout are not native to the Tanana River drainage, the ADF&G raises
them in hatcheries and stocks many locations in the Tanana River drainage. Native hatchery
raised Arctic char, coho salmon, Chinook salmon, and Arctic grayling are also stocked in
selected waters of the Tanana River drainage (Brase 2009).

Commercial and subsistence harvest of Chinook, chum, and Coho salmon occurs along the
Tanana River, with commercial and subsistence fishing periods typically opened concurrently.
Run times for spawning salmon on the Tanana River occur in July for Chinook salmon,
September to November for Coho salmon, and June to November for chum salmon

(Table 5.6-3). Summer commercial fishing periods usually occur in late July and into August,
depending on run strength and buyer capacity. The first fall season commercial chum salmon
fishing period normally occurs in early to mid September. Between 2000 and 2009, an average
of 421.6 Chinook salmon, 9,848.8 fall chum salmon, and 11,888.0 Coho salmon were
commercially harvested annually from the Tanana River in Yukon River District 6B

(Dani Evenson, Pers. Comm. 2010). Between 2000 and 2009, an average of 999.6 Chinook
salmon, 9,170.3 chum salmon and 6,396.3 Coho salmon were harvested annually by
subsistence users in Yukon River District 6B (Dani Evenson, Pers. Comm. 2010). Important
subsistence fisheries for whitefish also occur in this area, although data for these fisheries are
limited (Dani Evenson, Pers. Comm. 2010).

Sport fishing in the Tanana River drainage occurs throughout the year as angler’s fish through
the ice on stocked lakes and in the rivers for burbot and Northern pike. Rivers important for
sport fishing in or near the proposed Project area include Chatanika and Nenana Rivers. In
addition, the Minto Flats State Game Refuge occurs within the Tanana River drainage. This
refuge was established in 1988 to ensure the protection and enhancement of habitat, the
conservation of fish and wildlife, and to guarantee the continuation of public uses within the
area.

Southcentral Alaska

The Southcentral Alaska region of the proposed Project area is dominated by the Susitna River
drainage system. More anadromous stream crossings occur along the proposed Project in the
Southcentral region than in the Interior and Arctic regions combined (Table 5.6-2). A total of
52 stream crossings support anadromous fish species in this region (Table 5.6-2). Run times
for spawning salmon on the Susitna River primarily occur from May to August for Chinook
salmon, June to early October for sockeye salmon, July to early October for coho salmon, July
to August on even years for pink salmon, and July to September for chum salmon (Table 5.6-3).
Popular Chinook salmon sport fisheries within this area include Willow, Little Willow, Caswell,
Sheep, Goose, Greys, and Montana creeks, and the Kashwitna River, all of which receive
relatively high sport angling effort due to access from the Parks Highway. Several subsistence
fisheries have been documented in the Susitha drainage (Tim Sundlov, Pers. Comm. 2012).
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Susitna River

The Susitna River originates from glaciers of the Alaska and Talkeetna Mountain ranges and
flows about 200 miles in a southerly direction before entering the Cook Inlet near Anchorage.
Chinook salmon have been documented above Devils canyon (Tim Sundlov,

Pers. Comm. 2012). However, the lower Susitna River drainage system supports extensive and
diverse recreational fisheries for five species of Pacific salmon. The lower Susitna drainage
area also has the most aggressive lake stocking program in the state, where more than 90 of
the area lakes are stocked with rainbow trout, Arctic grayling, Arctic char, landlocked Coho and
Chinook salmon (ADF&G 2011a). The two most sought-after salmon species are the Chinook
and Coho salmon. Chinook spawning runs peak during June and July; sockeye runs peak in
July and August; and Coho runs peak during August of each year (Table 5.6-3). Pink salmon
are primarily dominant during even year runs, but are also present in odd years. Excellent
fishing opportunities also occur for wild stocks of rainbow trout, Dolly Varden, Arctic grayling,
and Northern pike (ADF&G 2011c). Limited sport fishing opportunities occur for burbot, Arctic
char, and lake trout in nearby lakes.

No commercial or subsistence fisheries exist in the freshwaters of the Susitna River drainage.
A freshwater eulachon (hooligan) Personal Use dip net fish exists in the Susitna River from
April 1 through June 15. The proposed Project would parallel the Susitna River where this
Personal Use fish occurs.

5.6.2 Environmental Consequences

5.6.2.1 No Action Alternative

Under the No Action Alternative the proposed Project would not be developed and therefore, no
impacts would occur to fish resources.

5.6.2.2  Proposed Action
Preconstruction Activities

Water Withdrawals

Water withdrawn from permitted lakes would be used for ice road and pad development and for
potable water use for temporary work camps. The ADF&G authorizes Title 16 permits required
for projects that could potentially affect fish and their habitat. The ADNR authorizes Temporary
Water Use Permits (TWUP), which are required to determine recommended water withdrawal
limits from each water source. The permitting process regulates water withdrawal to prevent
degradation of water quality during the winter months. The amount of water permitted for winter
withdrawal (either in the form of water or ice chips) depends mainly on the fish species present,
lake depth, and water volume in each lake. Water withdrawal rates and intake screen mesh
size and dimensions for the pumps are determined by the different swimming abilities of various
species and age classes of fish present at the water withdrawal site (ADF&G 2012b).
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TABLE 5.6-4  Critical Time Periods for Anadromous and Resident Fish by Lifestage found in waters of the Arctic Coastal Plain

Stage Time Period

Jan l Feb ‘ Mar ‘ Apr ‘ May | Jun ‘ Jul ‘Aug | Sep | Oct | Nov | Dec

Species/Lifestage Location
Dolly Varden, Arctic char, Whitefish, Inconnu, Arctic Grayling, and Burbot
Spawning Area At Crossing c o c C c
Above Crossing S S S S S
Below Crossing C C C C C
Incubating Eggs and Emergence - Alevins At Crossing C c C C C c c c c
Above Crossing NS NS NS S NS | NS | NS NS
Below Crossing C C C C C C C C
Fry /YOY At Crossing S S S S S S
Above Crossing NS NS NS NS NS NS NS
Below Crossing S S S S S S S
Juvenile Rearing At Crossing S S S S S S S
(Age 0+, Age 1+, Age 2+)
Above Crossing NS NS NS NS NS NS | NS
Below Crossing S S S S S S S
Juvenile Migration / Outmigration At Crossing S S S S S S
(Age 0+, Age 1+, Age 2+)
Above Crossing NS NS NS NS NS NS
Below Crossing S S S S S S
Adult Holding Areas At Crossing S S S S S S
Above Crossing NS NS NS NS | NS NS
Below Crossing S S S S S S
Adult Migration At Crossing S S S S S S
Above Crossing S S S S S S
Below Crossing S S S S S S

C = Critical Sensitive

S = Sensitive

NS = Non-sensitive

YOY = Young of the Year

Source: ADF&G 2011b and 2012a.




Sensitive fish species are those species that are classified as having a reduced tolerance to low
levels of dissolved oxygen concentrations in the waters that they are found versus non-sensitive
fish species. If sensitive fish species are present, the withdrawal of water and ice chips is
limited to 15 percent of the lake volume that is deeper than 7 feet of water depth. When only
non-sensitive fish species are present, up to 30 percent of the water volume that is deeper than
5 feet of depth may be used. For non-fish bearing lakes and ponds, a maximum of 20 percent
of the total lake volume is available for water withdrawal.

At least 975 million gallons of water would be required to support construction activities for the
proposed Project (Section 5.2; Table 5.2-22). For Construction Spread 1, from the GCF to the
Chandalar Shelf, approximately 279.2 million gallons of water would be required for construction
and work pads, which minimize environmental affects to North Slope construction sites
(Section 5.2; Table 5.2-22). Lake study results conducted by AGDC in 2010 were used to
identify the maximum recommended water withdrawal limits. This was based on water volume
and fish species present from all lakes sampled along the proposed Project area from the GCF
to Galbraith Lake (Figure 5.6-1, Table 5.6-5, and Table 5.2-22). Potential water sources and
water withdrawal requirements for construction activities for the proposed route south of
Galbraith Lake have not been determined. Ice roads and pads would primarily be used in the
Arctic Coastal Plain region, resulting in lower water demands for areas south of the Brooks
Range. The AGDC would likely use similar water sources south of Galbraith Lake that was
used for the TAPS construction, the details for which will be determined later in the process.

TABLE 5.6-5  Maximum Recommended Water Withdrawal Limits (Million Gallons) for Lakes Confirmed
to Inhabit Fish along the Proposed ROW from the GCF to Galbraith Lake
Maximum
Surface Maximum Non-Sensitive Recommended
Area Depth Sensitive Fish Fish Species Water Withdrawal
Lake Name (acres) (feet) Total Volume (MG) Species Present Present limits (MG)
DNRO016 259.8 -1.75 3994 None Ninespine 14.6
Stickleback
DNRO029 56.5 -20.0 143.8 Arctic Grayling / Broad 6.9
Whitefish
DNR030 17.5 -10.5 204 Avrctic Grayling 0.11
DNRO033 17.9 95 30.1 Arctic Grayling 0.34
DNR034 8.0 24.0 249 Avrctic Char 1.6
DNR036 271 -44.0 155.1 Avrctic Char / Slimy 15.0
Sculpin
DNR038 19.9 -23.0 55.3 Arctic Grayling/Round 26
Whitefish
DNR039 226 -64.0 177.2 Lake Trout / Arctic 19.3
Grayling
DNR040 87.8 -55.0 825.9 Lake Trout / Arctic 95.1
Grayling / Round
Whitefish / Broad
Whitefish
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TABLE 5.6-5

Maximum Recommended Water Withdrawal Limits (Million Gallons) for Lakes Confirmed
to Inhabit Fish along the Proposed ROW from the GCF to Galbraith Lake

Maximum
Surface Maximum Non-Sensitive Recommended
Area Depth Sensitive Fish Fish Species Water Withdrawal
Lake Name (acres) (feet) Total Volume (MG) Species Present Present limits (MG)
DNR042 15.2 27.0 66.2 Round Whitefish 51
DNRO044 10.5 -43.0 71.6 Lake Trout / Arctic 75
Grayling
DNRO045 449 -26.0 146.1 Lake Trout / Arctic 9.9
Grayling / Round
Whitefish / Burbot /
Slimy Sculpin
Galbraith NA NA NA Lake Trout / Arctic NA
Lake Grayling / Round
Whitefish / Burbot

Source: AGDC 2011b, 2012b.

Fish species considered to be sensitive to dissolved oxygen concentrations in this area include
Arctic grayling, Arctic char, lake trout, broad whitefish, round whitefish, burbot, and slimy sculpin
(AGDC 2011b). Ninespine stickleback was the only non-sensitive fish species confirmed to be
present in these lakes (AGDC 2011b). Table 5.6-5 identifies all lakes in which sensitive and
non-sensitive fish species were found and includes the maximum recommended water
withdrawal limits. Alternative construction techniques would be evaluated if sufficient water is
not available. Supplemental site-specific fish data for lakes south of Galbraith Lake where water
would be withdrawn are not yet available. Additional site-specific data for each lake would be
required to meet ADF&G and ADNR permit requirements. Confirmed fish resources and water
volume calculations from additional field studies will determine the maximum recommended
water withdrawal limits.

Impacts to water quality from water withdrawals include decreased oxygen concentrations,
increased organic matter, turbidity, and changes to pH (AGDC 2011b). To minimize impacts to
fish resources, water would be withdrawn only from designated, permitted, surface-water
sources with the capacity to supply the desired volumes without adverse effects on aquatic
habitat and associated biota (particularly overwintering fish).

Potential impacts to fish, invertebrates, and fish habitat from winter water withdrawal include:

1 Lower oxygen concentration levels in lakes from fluctuating water levels which can
seriously stress or kill fishes (Cott et al. 2008). Fish are particularly susceptible to
decreased oxygen levels from water withdrawals during winter months when lakes are
covered by ice which limits the amount of available habitat for overwintering fishes
compared with open water conditions (Cott et al. 2008). Maintaining openings in the ice
to pump water would allow for increased oxygen exchange at the lake surface.

1 Water level fluctuations can alter fish behavior, distribution, and growth
(Cott et al. 2008). Incubating eggs exposed by lowered water levels may cause eggs to
desiccate or freeze (Cott et al. 2008). Flow regulation can be especially influential on
the natural dispersion of larval and juvenile fish to rearing areas. Water withdrawals
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should consider the biology of the fish species present in each lake to ensure that fish
are not adversely affected (Cott et al. 2008).

9 Fish and invertebrates could be killed or injured through mechanical stress, entrainment
in withdrawn waters, impingement on intake structures, or being frozen to ice road
surfaces on discharge (National Academy of Sciences 2004). Permit stipulations would
limit water withdrawals from fish-bearing water bodies and regulate intake screen sizes,
which would minimize the potential for entrainment.

Ice Roads

Ice bridges could form and persist across rivers and streams from ice road construction
methods and compaction from vehicle use. Ice bridges would melt slower than the surrounding
ice; however, standard ice road mitigation includes slotting the ice at stream crossings and
outlets before breakup to allow streams to flow as the snow pack melts, allowing fish passage.
Potential impacts to fish and invertebrates from ice roads include the following:

1 Altered fish movements due to delayed melting of bridging ice across the stream,;

1 Grounding of ice may occur at ice road crossings over streams resulting in flooding
which could affect the riparian habitat, flow and habitat availability temporarily for fish;

1 Upwelling areas in streams could be altered, which are preferred overwinter habitat for
resident fish and locations for redds (incubating embryos); and

9 Hydrologic alteration of the water body from water withdrawal for ice road development
could affect sensitive invertebrate taxa.

Vessel Use

Thirty-five vessels would be required to ship materials (pipe, GCF modules and equipment) to
the Port of Seward (POS) and six vessel shipments are required at West Dock for proposed
Project construction. Vessel traffic through marine waters, especially the discharge of ballast
waters at ports has the potential to spread aquatic invasive species and organisms which can
spread diseases from one region to another. However, the ports currently used to export cargo
to the POS and West Dock is the same ports proposed to ship materials for the proposed
Project. No additional exposure of non-native aquatic invasive species would be expected to
occur from proposed Project development. The incremental increase in vessel traffic
associated with the proposed Project would be within the range of normal shipping activities
currently occurring at the POS and West Dock.

Ten Pacific salmon stocks listed under the ESA are included under Evolutionarily Significant
Units (ESUs), and inhabit Alaskan marine waters at some part of their life history (feeding and
migration). These include: five Chinook salmon stocks associated with the Columbia and Snake
rivers and five steelhead stocks from the Columbia, Snake, and Willamette River drainages.
These species move into marine waters to grow and mature, potentially moving large distances
from their natal streams ranging throughout North Pacific waters, including the Gulf of Alaska,
Cook Inlet, and Prince William Sound (NMFS 2011). It would be unlikely that Pacific west coast
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ESU Chinook salmon and steelhead would migrate near the POS during vessel operations.
Therefore, there would be no effect to ESA listed Chinook salmon or steelhead from
construction or operation activities of the proposed Project.

Pipeline Right-of-Way

Construction

Construction of the right-of-way (ROW) would extend 737 miles and cross approximately

516 streams as noted above. Installation of the buried pipeline across fish-bearing streams
during construction is likely to have the greatest potential effect to the fish resources from
proposed Project development. All life stages of fish (anadromous and resident) could be
affected by in-stream construction of the ROW, depending on the construction season, and the
type of habitat impacted. As noted above, the EFH would be the most critical to avoid during
construction. These areas may be identified in the field by upwelling or down welling of the
hyphoreic zone, springs and seeps, water quality, habitat type (riffle, run, and pool), and
traditional knowledge.

The ADF&G requires a permit under Alaska Statutes (AS), Title 16 Department of Fish and
Game, which protects freshwater habitat in streams and rivers that support anadromous and
resident fish. Each stream crossing would be individually permitted under AS 16.05.840-871
and work would be performed to comply under these permits. Each crossing would be
evaluated for fish resources (life stage and habitat), and the proposed crossing technique would
be developed cooperatively with the ADF&G to avoid adverse effects to EFH.

The 116 Arctic streams proposed for construction of the pipeline would occur during the winter
months, and as a stipulation, all known overwinter fish habitat would be avoided because it is a
limiting factor in the Arctic. As noted above, waterbodies with the exception of some of the
lakes on the Arctic Coastal Plain, are primarily shallow (4 feet deep), which freeze to the ground
in the winter. The fish resources in the Interior and Southcentral hydroregion drainages may
receive more potential impacts from construction activities due to the proposed summer
construction schedule versus the winter schedule in the Arctic region. Exposure to fish during
the open water season would likely increase from in stream construction activities as more
habitat is available for fish in the summer. EFH is also more abundant in the Interior and
Southcentral regions than the Arctic.

The AGDC would construct each subsurface stream crossing in a manner and during a time
period that would avoid or minimize potential fish impacts the most practicable. Figure 5.6-2
illustrates how the step by step process that the AGDC would follow to determine the type of
crossing mode to be implemented at each stream crossing. The total length of time expected
for in-stream pipeline construction to occur for each waterbody crossing is anticipated to be one
to three days (AGDC 2011a).
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Stream Crossing Methods

Stream crossings would be constructed using one of four methods: open-cut, open-cut isolation,
horizontal directional drilling (HDD), or bridge crossings (Section 2.2.3.2). The degree of
construction-related impacts to fish would depend on the type of crossing method used, the
timing of construction, duration of in-stream activity, life stage and type of fish present and the
mitigation measures implemented. Potential temporary impacts to fish resources that could
occur during construction include in-stream habitat alteration (substrate, water depth, flow, large
wood debris, water quality, sedimentation/turbidity) and changes to the channel profile.
Permanent impacts may include: riparian habitat loss, which would result in increased water
temperature; streambank erosion; reduced in-stream cover; reduced terrestrial insects as a food
source for fish; increased predation; alteration of the hyporheic zone; and loss of spring and
seeps.

Open-Cut Method

The open-cut method is the most common construction method used to install a pipeline under
a stream channel. This method involves excavation of the pipeline trench across the
waterbody, installation of a prefabricated segment of pipeline, and backfilling the trench with
originally excavated soils and vegetative material (Section 2.2.3.2). Open-cut methods can be
either dry or wet. Dry open-cut stream crossings occur when the entire stream width is
seasonally dry (i.e., ephemeral stream) or frozen to the bottom (i.e., shallow streams during
winter construction). The wet open-cut method is when the stream or river continues to flow
through the construction zone. For all construction methods, the pipeline would be buried
across these streams to a depth that provides a minimum of 5 feet of cover for all stream
crossing modes except bridges, which would be aerially suspended (AGDC 2011a).

Open-cut crossings could impact fish resources by increasing sediment loads downstream
during and shortly after the period of construction. Wet open-cut methods would most likely
have the largest sediment loads and corresponding impacts to fish resources. The benefits of
the open-cut method include low construction cost and short completion time. The primary
disadvantages include increased sedimentation and erosion of the stream bank, loss of riparian
vegetation, and greater alteration to channel morphology than what occurs with other stream
crossing methods.

The dry open-cut method may reduce direct impacts to fish during construction compared to
other methods, but fish habitat would be altered the same as noted above. Trenching, even
under dry conditions, may reduce the productivity of streams by altering the habitat and
substrate characteristics of the stream bank and channel (Fisheries and Oceans Canada 2007).
Trenching may also alter stream hydrology by causing the proportion of surface and subsurface
flows to shift (Fisheries and Oceans Canada 2007).
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Open-Cut Isolation Methods

Open-cut isolation crossing methods are used when the wet open-cut method are prohibited
due to the presence of overwintering or spawning fish, or when stream flow conditions make the
open-cut method impractical (AGDC 2011a). The open-cut isolation method isolates the water
by placing a dam or flume across the stream and diverts the water around the pipeline

(Section 2.2.3.2). The trench is then excavated, the pipe is installed, and the stream is
stabilized after backfilling.

Open-cut isolation methods would have similar impacts on fish and fish habitat as the methods
wet and dry open-cut methods noted above. However, the open-cut isolation method usually
has less sediment yield during both summer and winter construction than a wet open-cut
crossing method (Reid et al. 2004, Reid and Anderson 1999). However, poor containment of
turbid water pumped from the isolated workspace, insufficient pump capacity, and the
installation and removal of the dam could cause high releases of sediment (Reid et al. 2004,
Reid and Anderson 1999). Additional problems with isolation methods could arise from several
factors, including leakage around/underneath dam, dam failures, flume failures, insufficient
pump storage, and inadequate maintenance (Reid et al. 2004). Some fish species or life stages
may be more susceptible to injury when diverting water around the construction area of the
drainage.

Blasting

Some open-cut and open-cut isolation crossings may require drilling or blasting to install the
proposed Project pipeline. Streamside blasting could indirectly affect fish and aquatic
invertebrates by causing increased sedimentation, noise, vibrations, and/or alteration of channel
morphology (Wright and Hopky 1998). Blasting in or near waterbodies can cause direct
negative impacts on fish populations due to shockwaves propagating through the water causing
mortality (Wright and Hopky 1998). Shock waves of sufficient size and strength traveling
through the water column (either from underwater blasts or from waves transmitted from on-
shore blasts) can have a wide range of effects on fish. Larger fish may be startled by the
waves, and smaller fish can be injured or killed when their internal swim bladder is ruptured.
Small fish can also be stunned temporarily by shock waves making them more susceptible to
predation (ADF&G 1991).

Blasting would occur when needed to fracture frozen soils or rock; however, a Blasting Control
Plan would be developed to mitigate blasting effects in environmentally sensitive areas near fish
habitat (AGDC 2011a). Blasting through deflagration techniques would be relatively harmless to
fish, but detonation methods (e.g., TNT) produces much higher energy levels, which could injure
or kill fish (ADF&G 1991). The AGDC would follow the ADF&G Blasting Standards

(ADF&G 1991) to protect fish and redd (incubating embryos) habitat. A Fish Habitat permit may
be required for any blasting operation that occurs either in, or near the banks of, a fish bearing
waterbody (ADF&G 2012c). The permit would stipulate that:

Explosives shall not be detonated within, beneath or adjacent to any stream
specified as being important for the spawning, rearing, or migration of
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anadromous fishes unless the detonation of the explosive produces an
instantaneous pressure rise in the water body of no more than 2.7 psi and a peak
particle velocity of no more than 0.5 inches per second, or unless the water body,
including the substrate, is frozen.

Horizontal Directional Drilling Method

HDD is a trenchless crossing method that may be used to avoid direct impacts to waterbodies
by directionally drilling beneath them. HDD involves installation of the pipeline beneath the
ground surface by pulling the pipeline through a pre-drilled bore hole. HDD requires an entry
and exit box that is placed on either side of the feature to be crossed. This method works best
for large water bodies or in areas with exceptionally vulnerable ecosystems. The AGDC
proposes to use trenchless methods (likely HDD) at 41 waterbody crossings (Section 2.2.3.2).

Impacts to fish resources from HDD could occur if drilling fluids used to lubricate, remove
cuttings, and stabilize the bore hole are unintentionally released into surface waters due to site
geological conditions or if drilling fluids are not properly contained or disposed (see 58 FR
15284). No synthetic or potentially toxic drilling fluid additives would be used for the proposed
Project. Small quantities of drilling fluid could potentially be released into the aquatic
environment if containment materials at entrance pit and receiving hole fail; however, this would
be unlikely. Containment of drilling fluid in aquatic environments (wetlands) are often difficult
because drilling fluid readily disperses in flowing water and quickly settles in standing water.
Suspended bentonite may reduce viability of fish and aquatic invertebrates by inhibiting
respiration due to fouled gills during the short-term. If benthic invertebrates, larval fish, or
incubating eggs are covered, they may suffocate due to fouled gills and/or lack of oxygen. The
AGDC has listed several mitigation techniques that will be used during HDD activities of
proposed project development to prevent potential impacts to fish resources. See the mitigation
section (Section 5.23.2.6) for proposed HDD activities.

Bridge Crossing Method

Four river crossings are proposed that would result in the aerial placement of the pipeline in
association with three existing bridges, in addition to potentially utilizing the existing E.L. Patton
Yukon River Bridge Option (see section on Yukon River Crossing Options below). These
bridges would be utilized for pipeline placement at the Chulitna River, Coal Creek, and
Hurricane River (Section 2.2.3.2).

Bridge crossings would be designed to provide natural hydro-geomorphic processes within the
stream or river flood plain, promote natural sediment transport, allow natural debris movement,
and maintain functional longitudinal continuity and connectivity of the watershed. No footings or
piles would be placed below the ordinary high-water mark for bridge construction at any stream
crossing.

Hydrostatic Testing

Upon completion of construction activities, an estimated 79.4 million gallons of water would be
required for hydrostatic testing (Table 5.2-22) for the mainline pipeline to confirm that it meets
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design criteria and is leak-free (AGDC 2011a). Water sources have not been identified and thus
impacts to fish cannot be fully analyzed. However, water for hydrostatic testing would be
withdrawn only from designated, permitted, surface-water sources with the capacity to supply
the desired volumes without adverse affects on aquatic habitat and associated biota (particularly
overwintering fish). The AGDC would also assure water withdrawal activities use appropriately-
sized fish screens and other state and federal guidelines for fish protection. The ADF&G
dictates a maximum mesh opening size for the screens to prevent fish from entering the pump
and a maximum approach velocity for water at the screen’s surface to prevent fish from being
entrained or impinged on the screen (ADF&G 2012b). Hydrostatic testing would most likely be
completed using untreated, heated water approximately 36°F to 38°F under most conditions. In
winter, water would be freeze-protected, or compressed air would be used to test the pipe. Any
freeze point depressant used would be returned to the supplier or disposed of in a waste
disposal well or according to applicable government regulations. Freeze depressants would not
be discharged into streams.

Discharge locations have not been identified and thus impacts to fish cannot be fully
determined. Discharges would comply with Alaska Pollutant Discharge Elimination System
(APDES) procedure and permit requirements. Test water releases would be confined to
designated, permitted upland locations and would be diverted to settling basins as necessary to
comply with discharge permit limitations. Personnel would be trained in proper use of freeze
depressant during hydrostatic testing and would implement hydrostatic testing in a manner that
would not allow freeze depressants to be discharged to any streams.

Operation and Maintenance
Maintenance of the ROW

During operation of the proposed Project, vegetation would be maintained along the ROW to a
non-forested state. Vegetation maintenance and control may be accomplished through
mechanical methods. Maintenance of the ROW would include mowing the riparian (vegetation
that grows along river banks and streams). Riparian vegetation has many crucial functions in
fluvial systems. The primary functions include: promoting bank stability, maintaining water
guality, providing structure and food for fish and other aquatic organisms, water temperature
control, flood control, and providing habitat (cover) for fish and wildlife (STB 2011,

Brown et al. 2002). The viability of the stream at crossing locations would depend on the level
of erosion that may occur from regular vegetation maintenance of the ROW or in-stream
construction effects. This issue would be addressed in an Erosion and Sediment Control Plan.
The AGDC would also develop a non-native invasive plant Prevention (NIP) Plan to address
procedures to reduce or eliminate the spread of non-native invasive plants into the riparian area
prior to proposed Project construction. For more information on vegetation control impacts and
mitigation, refer to Section 5.3 (Vegetation).

Mowing of the permanent ROW may allow motorized access of all terrain vehicles (ATVs) to
anadromous streams that were previously inaccessible. This could increase harvest pressure
on fisheries populations if not regulated appropriately. ATVs used to cross anadromous
streams could do substantial damage to in-stream habitat. This could include altered substrate,
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increased turbidity, streambank erosion, rutting and altering stream discharge at crossing
locations, which could reduce productivity of fish species. The proposed Project would be
collocated with existing ROWSs (highways, TAPS ROW, and utility lines) the majority of it length.
As a result, additional access to anadromous streams beyond what currently exists would be
minimal.

Project Segments

Proposed stream crossing methods and timing of construction of 516 streams are provided in
Appendix E and summarized in Table 5.6-6. Eighty-two stream crossings are known to contain
anadromous fish (Table 5.6.6). One hundred and fifty-four stream crossings are known to
contain resident fish (Table 5.6-6). The 516 waterbodies would be crossed using the following
methods: 471 waterbodies via open-cut methods (open-cut and open-cut isolation); 41
waterbodies via HDD; and 4 waterbodies via new or existing bridges (Table 5.6-6). The AGDC
has not identified which waterbodies would be crossed via open-cut or open-cut isolation
crossing methods. A summary of construction crossing method and timing for all stream
crossings containing anadromous fish is presented in Table 5.6-7.

TABLE 5.6-6  Stream Crossing Methods by Segment
Total Anadromous Resident Fish
Segment Open-Cut HDD Bridge Crossings Streamsab Streamsc.de
GCF to MP 540 388 11(12)f 1(0)f 400 290 142
MP 540 to MP 555 6 0 0 6 0b 1
MP 555 to End 57 30 3 90 53°b 1"
Fairbanks Lateral 20 0 0 20 Qb 0
Total 471 41 4 516 82 154
a Streams that have been nominated as anadromous were considered anadromous.
b Johnson and Blanche 2010, 2011a, 2011b, and 2011c.
¢ Resident fish data is incomplete
4 ADF&G 2011b.
e BLM 2002.
f Yukon River will either be crossed with a bridge or HDD.
TABLE 5.6-7  Anadromous* Stream Crossing Construction Method by Segmenta®
Horizontal Directional
Segment Open-Cut Drill Bridge Total
Summer Winter Summer Winter Summer Winter
GCF to MP 540 2 18 0 8(9)° 0 1(0) ¢ 29
MP 540 to MP 555 0 0 0 0 0 0 0
MP 555 to End 4 21 3 23 0 2 53
Fairbanks Lateral 0 0 0 0 0 0 0
Total 6 39 3 31 0 3 82
a Streams that have been nominated as anadromous were considered anadromous
b Johnson and Blanche 2010, 2011a, 2011b, and 2011c.
¢ Yukon River will either be crossed with a bridge or HDD
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GCF to MP 540
Construction

The majority of the stream crossings (400) would occur between the GCF and MP 540. A total
of 388 stream crossings would be open-cut and 11 would be constructed using the HDD method
(Table 5.6-6). The Yukon River would be crossed with a new bridge, via the existing bridge, or
by using the HDD method. Twenty-nine of the stream crossings are anadromous (Appendix E,
Table 5.6-7). Two anadromous stream crossings would be constructed during the summer
months using open-cut methods (Table 5.6-7). All other stream crossings containing
anadromous fish would be constructed during the winter months (Table 5.6-7).

Resident fish are known to occur at 142 stream crossings in this segment (Appendix E and
Table 5.6-8). Overwintering fish and their habitat are of particular concern in this region. A Title
16 permit is required from the ADF&G for construction activities in known fish overwintering
areas. Construction activities in known overwintering areas for fish typically require activities to
be conducted during open-water seasons. Water withdrawals in fish overwintering areas
require a Title 16 permit from the ADF&G and a Temporary Water Use Permit (TWUP) from the
ADNR. Refer to the Section on Water Withdrawals for a detailed description of potential water
withdrawal impacts to overwintering fish.

Operations

Impacts to fish resources from operations and maintenance of the ROW from the GCF to MP
540 would be the same as what is noted above under mainline pipeline operations and
maintenance.

TABLE 5.6-8  Resident Stream Crossing Construction Method by Segmentab:¢

Segment Open-Cut Horizontal Directional Drill Bridge Total
Summer Winter Summer Winter Summer Winter

GCF to MP 540 29 107 0 5(6)d 0 1(0)¢ 142

MP 540 to MP 555 1 0 0 0 0 0 1

MP 555 to End 1 6 0 4 0 0 "

Fairbanks Lateral 0 0 0 0 0 0 0

Total 31 113 0 9 0 1 154

a Resident fish data is incomplete

® ADF&G 2011b.

¢ BLM 2002.
4 Yukon River will either be crossed with a bridge or HDD

Yukon River Crossing Options
Construction

The Project proposes to cross the Yukon River in one of three ways: a suspension bridge to be
constructed (the Applicant’s Preferred Option), the existing highway bridge (Option 2), or via
HDD (Option 3) as noted above.
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The Applicantdés Preferred Option

Impacts to fish resources from development of the Applicant’s Preferred Option could include
temporary large vessel use in the Yukon River to construct the suspension bridge. The
potential for contamination could occur due to oil and fuel leaks from vessels and cranes.
These impacts would not likely adversely impact water quality in the Yukon River. No
permanent structures such as footings would be placed below the ordinary high water mark,
which would result in minimal impacts from constructing a suspension bridge. Removal of
riparian vegetation on either side of the River bank could contribute to minimal erosion that
could increase sedimentation temporarily in the Yukon River. This would be unlikely to create
an adverse impact to fish due to the existing water conditions of the Yukon River.

Option 2

This option includes placing the pipeline on a hanger pipe under the existing Yukon Patton
Bridge. Potential impacts from construction would be negligible since there would be no surface
water disturbance to the Yukon River. This option would use existing disturbed areas on either
side of the River bank for equipment access to the Yukon River Bridge.

Option 3

No adverse effects to fish resources would be expected using the HDD method because there
would be no in-stream construction. An unlikely but potential impact to fish resources from HDD
activities was noted above under the discussion on HDD method. Removal of riparian
vegetation on either side of the River bank where HDD construction would occur could
contribute to erosion on the riverbank.

Operations

Impacts from operations and maintenance of the ROW on either side of the Yukon River would
include maintenance of the ROW by mowing the vegetation to a non-forested state as noted
above. Impacts to fish would be the same as noted above under mainline pipeline operations
and maintenance.

Fairbanks Lateral

Construction

The Fairbanks Lateral would diverge from the proposed mainline at approximate MP 458

(MP FL 0.0) and extend through the Yukon-Koyukuk Census Area and Fairbanks North Star
Borough, crossing 20 streams along its route (Table 5.6-6). The stream crossings along the
Fairbanks Lateral have not been confirmed to contain anadromous or resident fish (Tables 5.6-7
and 5.6-8). All crossings are proposed to be constructed using open-cut methods during the
summer months (Appendix E, Table 5.6-6). Impacts to fish from open-cut methods are listed
previously in Section 5.6.2.2. Upon completion of construction activities, an estimated
additional 1.03 million gallons of water would be needed for hydrostatic testing for the Fairbanks
Lateral (Table 5.2-22) to confirm that the pipeline meets design criteria and is leak-free

(AGDC 2011a).

Alaska Stand Alone Gas Pipeline 5.6-27 Final EIS



Operations

Impacts to fish resources noted above from operations and maintenance of the ROW would
include maintenance of the ROW by mowing the vegetation to a non-forested state. Impacts to
fish resources include effects from riparian habitat removal as noted above.

MP 540 to MP 555

Construction

Six streams would be constructed during the summer by open-cut methods between MP 540
and MP 555 (Table 5.6-6). None of these streams have been confirmed to contain anadromous
fish (Table 5.6-7), but one crossing has been confirmed to contain resident fish (Table 5.6-8).
Additional fish sampling may be required in this segment of the proposed Project to confirm fish
species presence and their life stage.

Operations

Impacts from operations and maintenance of the ROW would include the same impacts to fish
resources as noted above.

MP 555 to End
Construction

Ninety streams would be crossed between MP 555 and the Cook Inlet NGLEP Facility. A total
of 53 streams in this segment have been confirmed to contain anadromous fish (Table 5.6-6,
Table 5.6-7). Twenty-five of these anadromous fish-bearing streams would be constructed
using open-cut methods, 26 would use HDD methods, and two stream crossings would use
existing bridges (Table 5.6-6, Appendix E). Most crossings containing anadromous fish would
be constructed during the winter months, although four open-cut crossings and three HDD
crossings are proposed to be conducted during the summer months. Eleven stream crossings
are known to contain resident fish; seven of these streams would be crossed using open-cut
methods and four by HDD (Appendix E, Table 5.6-8). Construction would occur during the
winter months at ten of the stream crossings known to contain resident fish (Table 5.6-8). All
stream crossings would be permitted to determine the appropriate method to reduce impacts to
fish and fish habitat.

Operations

Impacts from operations and maintenance of the ROW would include mowing the vegetation to
a non-forested state. Impacts to fish would be the same as what is noted above under mainline
pipeline operations and maintenance.

Aboveground Facilities
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Construction

Minimal direct impacts to fish would be expected from construction of aboveground facilities
because they would not be constructed over or directly adjacent to waterbodies. Contaminants
from runoff could leach into neighboring drainages and alter water quality; however, this would
be minimal and localized due to strict spill prevention rules and regulations on work pads.
Aboveground facilities would be constructed according to site-specific requirements and waste
disposal would be performed in accordance with appropriate regulations and permits. Fuel
storage, equipment refueling, and equipment maintenance operations would be located at least
100 feet from surface waters (AGDC 2011a).

Operations

Contaminants from gravel pad runoff could leach into neighboring drainages, altering water
guality over time from operations and maintenance at facilities. Facilities on the North Slope
use containment placed under vehicles to mitigate for contaminant exposure to the surrounding
environment. Regular water withdrawal for facility use (GCF) from waterbodies that hold fish in
the Arctic Coastal Plain may indirectly be impacted by proposed Project development. The
water volumes withdrawn would be permitted to protect fish and their habitat and therefore,
impacts would be unlikely to adversely affect fish resources.

Support Facilities

Construction

Support facilities would not be built over waterbodies; therefore, minimal impacts are expected
to occur to fish resources. Contaminants from runoff could leach into neighboring drainages
and alter water quality; however, this would be a negligible impact. Support facilities would be
constructed according to site-specific requirements and waste disposal would be performed in
accordance with appropriate regulations and permits. Fuel storage, equipment refueling, and
equipment maintenance operations would be located at least 100 feet from surface waters.

Operations

Contaminants from runoff could leach into neighboring drainages, altering water quality over
time from operations and maintenance at facilities. These impacts would be negligible to fish
resources.

Access Roads
Construction

Nineteen streams would be crossed by new roads developed to access aboveground and
support facilities. Five of the stream crossings would be new permanent roads and two would
be new temporary roads. The number of new permanent access roads would be minimized by
winter construction using ice roads and existing roads whenever possible. No new access
roads to aboveground facilities that cross streams have been confirmed containing anadromous
fish. Resident fish data are known to occur at 2 of the 19 streams crossed by access roads

Alaska Stand Alone Gas Pipeline 5.6-29 Final EIS



(ST_108 and ST_114), but for many of these streams, fish data is not available. A Title 16 Fish
Habitat Permit would be required for roads crossing fish-bearing streams.

The construction methods, timing, and design of new access roads across streams have not
been developed. New access roads would require bridges or culverts to cross streams, which
would result in long-term habitat alteration for fish. During road construction, in-stream habitat
would be temporarily lost from water diversion to facilitate installation of culverts. Culvert
installation could cause the loss of rearing, foraging, and spawning habitat in that reach of the
stream. Implementing stream simulation culverts under all roads in tributary streams would
alleviate many impacts to fish from geomorphologic alteration. Stream simulation culverts
replicate the geomorphology of the stream by maintaining stream width, slope, velocity, channel
structure, hydraulic conditions, and bed composition. Stream simulation culverts are limited in
use because they are only applicable for small (narrow) streams. Bridge placement would be
the preferred crossing structure when considering fish passage, habitat, and longevity. Free
spanning bridges that cross moderate sized streams (second order) can be built to keep all
structures (piles) out of the stream above the ordinary high water mark. In-stream impacts to
fish and their habitat from bridge construction would be minimal and temporary. Long term
impacts from bridge placement would include a loss of riparian vegetation at the bridge crossing
and sedimentation from road use. Dust and gravel could be deposited in the stream channel on
either side of the bridge. Run off could potentially bring contaminants from the road, affecting
water quality in the stream. Bridge construction would not adversely affect fish populations.

Operations

Impacts to streams from access road development would be permanent and include dust
deposition, which may alter water quality in the stream. Contaminants on roads from vehicle
leakage may runoff into drainages also affecting water quality. Bridges and culverts as noted
below would have additional impacts. Providing access for humans to utilize streams or
reaches previously inaccessible could potentially increase fishing pressure in local streams.
Roads also require a buffer of vegetation to be cleared, which would increase riparian
vegetation removal along waterways near roads.

5.6.2.3 Denali National Park Route Variation

Construction

The Denali National Park Route Variation would have two stream crossings across the Nenana
River. The Nenana River is considered an anadromous stream containing chum, Coho, and
Chinook salmon. These crossings would include HDD and utilize the existing pedestrian foot
bridge. The impacts to fish resources anticipated under this route variation are similar in
magnitude and duration to those described in Section 5.6.2.2 for HDD and bridge crossings.
Pipeline construction would result in riparian habitat alteration at stream crossings.

The mainline route from MP 540 to MP 555 has six stream crossings that are proposed to all be
constructed via open-cut methods. The stream crossings along the mainline route have not
been confirmed for the presence of anadromous species (Table 5.6-9). Impacts to fish
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resources would be similar to impacts noted above for open cut methods and would be
dependent on the fish species present, life history and habitat use confirmed, in association with
the timing of construction. Each crossing would be evaluated for fish resources, and the
proposed crossing technique would be developed cooperatively with the ADF&G to avoid
adverse effects to fish and their habitat (AGDC 2011a).

TABLE 5.6-9 Comparison of the Denali National Park Route Variation to the Mainline Route (MP 540 6 MP 555)

Denali National Park
Description MP 540 6 MP 555 Route Variation
Total Number of Stream Crossings 6 2
Anadromous Streams unk 2
Resident Fish Streams 1 0

unk = unknown value

Operations

Vegetation maintenance of the ROW in the Denali National Park Route Variation would likely
reduce the riparian habitat function along the stream crossing where the HDD activity would
occur on the Nenana River. Utilizing the existing pedestrian bridge would not contribute any
additional impacts during the operations of the proposed Project. Impacts would be negligible at
the two crossings on the Nenana River for proposed Project operations.

The potential impacts noted above under the mainline pipeline facilities operations and
maintenance would apply to the mainline route between MP 540 and MP 555. The viability of
the stream at each of the six crossing locations would depend on the level of erosion that could
occur from regular vegetation maintenance (mowing) of the ROW or residual in-stream impacts
from construction activities. Stream bank erosion issues on fish and their habitat and regular
maintenance of the ROW would be addressed in an Erosion and Sediment Control Plan.

Stream Crossing Impacts to Fish Resources

Changes to the Existing Thermal Regime

Maintaining the existing thermal regime of the waterbody is an important factor in limiting
impacts to fish resources. A chilled buried pipeline may reduce the water temperature and flow
in the stream creating ice damming on stream beds or form aufeis (thick layers of ice by
successive freezing of stream overflow). This could result in a reduction of water flow
downstream, or divert water outside of existing stream channels (AGDC 2011a). This altered
environment for fish resources may affect behavior, survival, and productivity. Changes in the
water temperature, and sediment composition of the hyporheic zone could cause a delay in
hatching or direct mortality of embryos.

The pipeline would be buried to a depth that provides a minimum of five feet of cover for all
streams (AGDC 2011a), and would be maintained at an ambient temperature as much as
practicable. The pipeline would be operated at an ambient temperature closely approaching
seasonal temperatures of the surrounding ground at the extent most practicable (AGDC 2011a).
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Pipeline temperatures would be maintained below freezing temperatures in permafrost terrains
and above freezing temperatures in thawed ground settings to prevent frost bulbs from forming
around the pipe. Frost bulbs could lead to frost heave displacement of the pipeline or adverse
hydraulic impacts on drainages crossed by the pipeline (AGDC 2011a). Engineering controls
such as insulation and non-frost susceptible fill would be used to control the thermal signature of
the pipeline to minimize effects on the existing thermal regime of the surrounding soils.

Direct Mortality

Direct mortality could occur to fish and embryos from excavation in the stream bed. Eggs and
fry may be impacted at the construction site or downstream where increased sedimentation may
reduce viability by causing gill irritation and behavioral modifications of fish and/or smother eggs
(Reid et al. 2004). In addition, water diversions and temporary dewatering during construction
may cause desiccation or freezing of developing eggs and pre-emergent fry. Potential fuel or
hazardous material spills that occur during construction may also lead to direct mortality.

Barriers to Fish Movement

Construction-related activities could temporarily impede fish passage. Open-cut methods that
require water diversions during the open-water construction period could create temporary
physical barriers to fish passage or alter stream flows sufficiently. This could create either high
or low water flows that prevent fish movements to rearing or spawning habitats. Juvenile
salmonids are particularly dependent upon connectivity between tributaries and mainstem
channel habitats (STB 2011, Bramblett et al. 2002). Spawning fish that are unable to reach
optimal spawning habitat may be required to use alternative suboptimal spawning habitat, which
could result in reduced survival of eggs, larvae, and juvenile fish (STB 2011). The likelihood of
these impacts occurring would be minimal because the AGDC anticipates that in-water work
would be complete between 1 to 3 days from initiation (Section 2.2.3.2). As a result, this period
would not likely cause a substantial barrier for spawning, rearing, or migrating fish.

In-stream and Riparian Habitat Loss and/or Alteration

Fish habitat at the crossing location could be altered directly through excavation and backfilling
of the pipeline trench changing substrate and stream bank conditions and removing riparian
vegetation. Changes in habitat could result in a variety of impacts to fish, including direct
mortality and changes in population size and structure, reproduction, and growth rate (BLM
2002). Riparian vegetation is extremely important for fish as noted above (STB 2011, Brown et
al. 2002). The roots of riparian trees and shrubs prevent erosion by holding stream banks in
place as well as trapping sediment and pollutants which help maintain water quality. During
high stream flow periods, riparian vegetation, and woody debris slows and dissipates flood
waters, which help to prevent or minimize erosion that can damage fish spawning areas and
aguatic invertebrate habitats. Loss of riparian vegetation also reduces shading which can cause
increased water temperature, reduced dissolved oxygen, reduced nutrient input, and increased
predation of certain fish species due to reduced cover (STB 2011, Brown et al. 2002). Loss of
riparian vegetation and disturbance to the bank and substrate can also alter benthic
communities, changing prey availability for fish (Brown et al. 2002). As logs and woody debris
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land in the stream, they provide fish habitat by forming cover and slow water velocity areas for
juveniles as refuge.

Degradation of Water Quality

Construction activities (excavation, clearing vegetation and grading) and access road
development would expose soil to erosion processes, including wind, rain, and stream flow.
Erosion causes increased sedimentation and turbidity which can degrade water quality, reduce
fish habitat quality and fish productivity (Waters 1995). Impacts from increased sedimentation
on fish include decreases in fish feeding efficiency, reduced levels of invertebrate (prey)
species, smothering of incubating eggs, and decreases in fish spawning success (Reid and
Anderson 1999). Due to their relative immobility, egg and larval life stages may be at greatest
risk to be negatively affected by increases in suspended sediment concentration and sediment
deposition (Reid and Anderson 1999). Although most fish populations can withstand short-term
changes in turbidity and sedimentation, long-term adverse impacts can occur if sediment loads
are extremely high or occur for extended periods of time (BLM 2002).

Pollutants could also potentially be introduced into waterbodies during construction. Fuel leaks
during construction would reduce water quality, potentially resulting in toxic effects to fish and
aquatic invertebrates. Spills and leaks could enter the water either directly from in-stream
equipment or indirectly from runoff from adjacent road beds.

Alteration of Stream Hydrology

The hyporheic zone is the region beneath a stream bed where there is mixing of shallow
groundwater and surface water. Hyporheic flow and groundwater upwelling (springs) are
important for developing salmon eggs (STB 2011, Brown and Mackay 1995, Baxter and
McPhail 1999). Construction activities may cause changes in flow patterns of the hyporheic
zone by dislodging fine sediments that can clog interstitial spaces or compact substrates

(STB 2011, Sear 1995, Huggenberger et al. 1998). As noted above, stream hydrology may also
be altered by ice bridges

Introduction of Non-native Species

Introduced non-native species compete for food and space with native species and can transmit
diseases (e.g., whirling disease [Myxobolus cerebralis]), that could adversely impact fish and
sensitive life stages. Invasive aquatic plant species can be introduced into waterways and
wetlands and spread by improperly cleaned vehicles and equipment operating in water, stream
channel, or wetlands (Cowie and Robinson 2003, Fuller 2003). Alaska has had relatively few
problems with invasive, non-native aquatic plants in the past. However, invasive aquatic plants
are increasingly posing a threat to native aquatic communities in Alaska (PSU 2009). Actions
taken to detect and prevent the introduction and spread of invasive aquatic plants in Alaska are
needed to avoid the environmental and economic harm invasive plants have caused in other
parts of the United States (PSU 2009). Riparian and aquatic invasive species that are a
concern for freshwater streams in Alaska include, but are not limited to, Canadian waterweed
(Elodea canadensis), didymo (Didymosphenia geminata), white sweetclover (Melilotus alba),
and reed canarygrass (Phalaris arundinacea). If heavy equipment is being shipped to Alaska
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from the continental United States, other invasive species such as hydrilla (Hydrilla verticillata),
Eurasian watermilfoil (Myriophyllum spicatum), and New Zealand mudsnails (Potamopyrgus
antipodarum) are also of concern. See the AGDC mitigation measures proposed to reduce
adverse impacts to fish resources (Section 5.23.7).
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